Prepared for:

Robert K. Branson, et al

Florida State University

AD-AQ19 48¢

INTERSERVICE PROCEDURES FOR INSTRUCTIONAL SYSTEMS
DEVELOPMENT: PHASE 11l - DEVELOP

Naval Training Device Cénter
Army Combat Arms Training Board

1 August 1975

National Technical Inforation Seice
U. S. DEPARTMENT OF COMMERCE




e

il

=
§

it Bt s s - e g

PPISTRIGUTION SITiaMT T A
Ap_pxoved iox pubhc xelease;

NATIONA!. TECHNICAL
INFORMATION SERVICE

US Department of Commeice
tpringlield, YA, 2215°




by
"

INTERSERVICE PROCEDURES

I'OR

INSTRUCTIONAL SYSTEMS DEVELOPMENT

PHASE ITI: DEVELOP R

O
T 0 P HARHER TN
) i

4 15 1976

it
L

i
N

! 152;:': ; - '
el T e T L
Mo T Approved oy oo T E oL
- e pr\?vc_d 101 publip relogser |
s bt st % istribution Unﬁlm'tnd 2,
; ve [EHE P -
vaeieyaery o
CleSI TN L e

1 Augqust 1975

o
s MR




i

PHASE III: DEVELOP

TABLE OF CONTENTS

BLOCK TII.1: SPECIFY LEARNING EVENTS/ACTIVITIES . . .. . .. .. 1
Introduction . . . .. .. ... .00 2
Procedures. . . . . v v v b bt e e e e e e e e e e e e e 3
Qutputs . . . . . . . . .. C et e e e e e e e e e s . 26

BLOCK IIU.2: SPECIFY INSTRUCTIONAL MANAGEMENT PLAN . . . . . . .« 105
AND DELIVERY SYSTEM
Intreduction . . . . . . . .. .. o000 v e e e e 106
Procedures . . .. .. ... .... e e e e e e e e 107
Qutputs . . . v L L L e s s e e e e e e e e e e e ... 142

BLOCK III.3: REVIEW/SELECT EXISTING MATERIALS . . . . . .. ... 198
Intraduction . . . . . . . . L L L e e e e e e e 199
Procedures . T T 201
Outputs . . . . . . . ..., . e e e e e e e 216

BLOCK ITI.4: DEVELOP INSTRUCTION . . .. . .. . ..« .. .. 221
Introduction . . . . . . . . .. L L e e 222
Procedures . . . .. ... ... ... s et e e e e 224
Outputs . . . . .. . G e e e e e e e e e e e e s 267

BLOCK III.5: VALIDATE MATERIALS . ., . ... ... Ve e e e e e 280
Introduction . . . . .. .. G e e e e e e e e e 281
Procedures . . . .. e e e e e e e e e e e e e e 285
OQutputs . . . . . . . . ..ot h e e e e e e 336

REFERENCES . . . .. .. ... ... s b s s aaes e . 347

GLOSSARY . . . . . . Gt e e e e e e e e e e e e e e e 360

am

T e Al Ul e o

o sm e e




L A

BLOCK II1.1: SPECIFY LEARNING EVENTS/ACTIVITIES*
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Pariicular learming events and activities must occur in the
learning environment in order for instruction to be effective and
efficient. Some general learning guidelines are applicable for a
variety of learning objectives. Other guidelines are unigue to each
category of learning.l The objectives of this block are to classify
learning objectives according to the appropriate sub-category within
their learmning category, to identify, for each sub-category, those
learning guidelines necessary for optimum learning to take place, and
to specify activities that must take place in the learning environment

to provide training most directly related to task performance,
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*Portions of this material have been adapted from: Aagard, J. A, and
Braby, R. Learning guidelines and algorithms for twelve types of trainin

objective eport No. . OrTando, FT.: Training Analysis an
valuation Group, NTEC, (manuscript from to be published in mid-1075).
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A SPECIFY LEARNING EVENTS/ACTIVITIES

1.9 INT)DUCTION :
The objectivas of this block are to determine applicable learning

At ]t

guidelines and to specify learning activities that must take place in $:
the learning environmant to help make sure the instruction.is as effec-

A tive and efficient as possible, and is as directly related to task e

el U i

perforrance as possible.

A1l learning objectives do not require the same specific learning

guideifnes for optimum learning to take place. Information is not best

learned the same wiy as a physical skill. This block provides guidance

for separating learming objectives into sub-categories that may require

different instructional treatment. Specific instructional guidelines are

I R L
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matched with the different sub-categories of objectives so the instruction

can be as effertive as possible.

gl

i The terﬁ *learning guideline™ may not be clear at this point. Some

learning guidelines that are essential to teaching a specific learning

cbjective are shown in the following example.

EXAMPLE :

Suppose the learning objective is "classify a sonar

target as 'submarine’ or ‘non-submarine'." In order

to teach this, the activity would require calling

attention to the important features that distinguish .
one pattern from another pattern. Then, it would
require providing for students to practice making

. recognitions. In this case, "call attention to the
: important features that distinguish one pattern from
. another pattem" and "provide for students to

-
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practice making recognitions,” are just two of
the many l1eamtag guidelines 1isted in this block
for various sub-categories of learning objectives.

Another question you might want answered is, ‘what should be .done
with these leaming guidelines?é These quidelines will te helpful in
determining Tearning activities, and will be useful {n Blocks Iil.2,
II1.3, and II1.4 when selecting a management plan and dellvery system,

selecting existing materials, and developing instruction. The objec-

tives of this block are:
1. to identify appropriate learning guidelines,

2. to pruvide guidance for their use in selecting or developing

appropriate learning materials and specifying learning

activities, and
3. to provide guidance for using learning activities in
selection of appropriate media and management plans,
and in developing appropriate Jcarning materials,
The steps in specifying learning events/activities are shown in

Figure IIl.1, the fold-out page at the end of this block.

2.0 PROCEDURES

2.1 Identify General Learmning Guidelines

There are four general guidelires that
are appropriate for most learning objectives.

These are:
1. Inform the learner of the

objectives.
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2. Provide for active practice,

3. Provide guidance and prompts for the learner,
4, Provide feedback to the learner.

These learning guidelines will assist students in iearning a wide
- variety of new knowledge, skills, and attitudes. In determining
| exactly how to implement these general guidelines, consider their ap-
plication in each of the groups of objectives resulting from the

structuring of the objectives in Block I1.4. Guidance for effective

use of these general guidelines 1s discussed in the following sections.

The guidelines are designed to provide for maximum performance training

and to eliminate non-essential training.

2.1.1 Inform the Learner of the Objectives

The first general guideline is for the learner to be informed of
the objectives. Students meet most objectives better when they have a
clear understanding of what they are expected to learn., The best way

to create this understanding is to inform them of the terminal learning

objectives.

2.1.2 Provide for Active Response

The second general learning guideline is active responses on the

part of the student. Students learn better when they actively practice »

the new learning, Practice on performance can assist in Tearning

faster, improving during learning, and retaining what is learned. ;
Table IIl.1 contrasts the instructional conditions of active practice

and passive conditions.
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TABLE II1.1

Contrasting Instructional Conditions: Active vs, Passive

ACTIVE PRACTICE CONDITIONS

PASSIVE COIDITIONS

During learning, the student
has opportunity to produce,
practice, or try his hand at
the task to be learned.

Student practice may:

*Be embedded throughout
instructional materials

*Occur at wide intervals

*Occur at the end, but before
tests c¢r on-the-job
performance

*Be ¢bservable or unobservable

The student has no opportunity

to perform the task to be learned

until after instruction has been

completed.

The student merely:

*Listens to instructional
materials about the actions
to be learned

*Reads about the actions to
be learned

*Watches a demonstration of
the materials to be learned

Examples:
*Solving problems

*Applying principles to
examples

*Analyzing data

*Correcting a malfunction

Examplies:

*Watching instructor solve
problems on the board

*Reading about application
of principles to examples

*Watching a demnnstration of
how to repair a malfunction

A
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2.1,3 Provide for Guidance and Prowmpts

Tne third general leaming guideline is for the students to receive
appropriate guidance and promots. Cues or prompts befora the perfor-
mance can help students perform correctly without wasting time through
trial and error learning. Guidance during early performance can assist
the student in relating new learning to past learning and in focusing
attention on specific cues of things to watch for during the performance.

Cues can be used in two ways, before or during practice. Tdble [II.2

presents cues that procede practice and cues that accompany practice,

2.1.4 Provide fo,r Feedback

The fourth general learming guidelinz is for the students to receive
appropriate feedback. I[n order for practice to be as effective as
possible, the student necds to nhave feedback about his performance.

This feedback should let the student know what he is doing wrong, what
he is doing right, and how he can improve his performance.

fable II1.3 compares natural and artificial feedback. Tables II1.4
and 111.5 detail types of artificial feedback.

L Al s
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TABLE II1.3

L)
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1
b,

Forms Feedback May Take

NATURAL FEEDBACK

ARTIFICIAL FEEDBACK

Arises naturally from the task
envivonment. The results of an
action taken is cne type of
natural feedback. Asother would
be the actual pvoduct or object
produced, ‘his form of feedback
is present both during Tearning
and later on the job. Pushing

a button and getting a correct
reading on an instrument is one
example.

Does not arise out of the task
itself. It 1s provided by ad-

ditional means, such as instructor

critique or mechanical indicator.
This form of feedback is present
only during learning and must be
carefully planned. (See Tables
I11.4 and I11.5.)

TABLE III.4

Types of Artificial Feedback

APPROPRIATE ARTIFICIAL FEEDBACK

LESS APPROPRIATE ARTIFICIAL
FEEDBACK

Complete: Provide feedback in
the context of the learning
material.

Immediate: Give correction

Incomplete: Merely indicate
right or wrong.

Delayed: Give all the answers
at the end of an exercise.

o it 1 0 ot AL oL BT e TSR S LA RS,

FE—

sy e s |

immediately after each practice %
trial. ?
Similarity: Like the product or Dissimilarity: Different {rom
action produced by the student. the product or action produced 4
For example, provide a standard by the student. For example, %
against wnich the student may provide a checklist as to what 3
compare his output, the product should be like, |
rather than the product itself. !
Specific: Identify errors in General: Give a grade.
the performance.
e e it R i . - Y
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TABLE III.5

Examples of Contrasting Artificial Feedback Conditions

EFFECTIVE

LESS EFFECTIVE

Spanish student practices saying
a word and iumediately heers the
correct word spaken on a tape,
Practice and feedback are same
mode.

A nun learning to fiil out forms
comrares his completed forms
with standards. The standards
he uses are filled out on the
same exercise he is practicing.

A student is learning to set up
laboratory equipment. After
setting up the equipment, he is
shown a mockup of the correct
setup to compare his setup witk.

A student 1s leaming to solve
algebraic equations. His feed-
back includes all steps in the
equation, allowing him to check
each step in his answers.

Student practices saying a word
and the correct phonetic spelling
is flashed on a screen immediately
afterward, Practice and feedback
are in different modes.

The standards used for comparison
are filled cut with another exer-
cise. Here the content of the
feedback 1s different.

A student is given a verbal des-
cription of a correct laboratory
setup to determine if his is
correct. His setup is visual,
but the feedback {s verbal.

Feedback 1s Indicated only by
statement of right or wrong. If
his answer s wrong, he has no
way of deteiwining where he went
wrong.

2.2 Classify Each Learning Objective According to Catugory and

Sub-Category of Learming

The use of the general instructional

for beginning to specify learning guide-

m—
guidelines will help to design effective T
instruction. They are particularly useful

when looking at large groups of learning

objectives. They are good "rules of thumb"

lines that facilitate learning, They
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are not sufficient in themselves iu produce effective and efficient
instruction. You also need to include the specific, unique learning
guideiines for different categories and sub-categories of objectives.
The first step in identifying those uq}qﬁe guidelines is to classify
each learning objective according to ;ts learning category. Once the
appropriate learning category has been specified (this takes place in
I1.2 when developing objectives) the appropriate sub-category of learning
within each category needs to be determined. This classification step
also will be helptul 1n Block I1!I.2 when you begin the task of speci-
fying the instructiona) management plan and delivery system.

The categories and sub-categories with which you will be concerned
are:

LEARNING CATEGORY SUB~CATEGORY

I. Mental Skill: Rule Learning and Using

Classifying-Recognizing Patterns
Identifying Symbols

Detecting

Making Decisions

.

.

.

II. Information:
111, Physical Skills:

Recalling Bodies of Knowledge

Performing Gross Motor Skills
Steering and Guiding-Continuous
Movement

Positioning Movement and Recalling
Procedures .

Voice Communicating

IV. Attitude: 11. Attitude Learning

-

o o~ o BN =
- . . .

—
(=]
-

Table I11.6 lists behaviora) attributes, learning objective action
verbs, and examples for each sub-category of laaming. To classify each

of your leaming objectives into one of the learning sub-categories, check

. ]‘ WWMWW j
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the learning objective against the informaticn given for each category,
and decide in which category it fits bast.

If you have difficulty fitting 2 learning objective into a single
sub-category because it seems to fit equally well in several sub-categories,
the learning objective may not be specific or clear, thé action required
may be two or more objectives or it may have other faults. Decide what

in the objective will require the most instruction. Place the objective

in that category.

EXAMPLE

The learning objective might be "Paint barracks
when painting is needed." Applying the paint is

a repetitive mechanical skill, and the objective
fits sub-category 7, performing gross motor skills,
However, knowing when paiating is needed requires
choosing a course of action based on applying known
rules, and the objective also fits sub-category 1,
rule learning and using. Divide the original
objective into two new ones: "Paint the barracks,"
and "Identify that barracks needs painting."

2.3 Identify Specific Learning Guidelines for Each Sub-Category of

Learning
The next step is to identify the specific

learning guidelines applicable to the learning

[ Sy

sub-category for each learming objective.
Since you classified each learning objective
in tha last section, the first requirement
here is to locate the particular learning

sub-category and note the list of learning
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guidelines given for each. Generally, you will select a subset of these

guidelines rather than attempt to use all of them. These guidelines will
be essent{al for carrying out the Review/Select Existing Material activity

in Block I11.3 and the Develop Instruction Activity in Block III.4.

In addition to the 1ist of learning quidelines, each learning sub-
category has a flowchart diagramming suggested techniques® and conditions
for introducing the appropriate learning guidelines.

The written information is contained in a flowchart and presented

with symbols of various shapes. It is the shape of the symbol which

indicates the purpose of the information and how 1t can help in the

procedures of the sub-category in question. Tie significance of these

symbols will be discussed briefly.

Rectangles contain specific instructions for
activities which should be carried out by the
instructor.

Hexagons contain further explanation or
additional information to aid the instructor in
carrying out the activity of the instruction
symbol,

Diamond-shaped symbols indicate a decision
point, It is at this point in the instructional
process that an answer to the question contained
in the diamond should enable the instructor to
make a decision regarding future activities,

Horizontal trianglos represent sub-routines

and present an activity or suggestion designed to

help answer the decision point question,

it




19
Vertical triangles represent an optional Z{fﬁ;
rest or stopping point between activities or
decisions.
Finally, an oval shape represents points (::::::)

at which one may enter or exit from the
activities described by the flowchart.

By beginning at the oval marked “start” and proceeding through the
information and suggestions contained in the symbols described previously,
an instructional developer can follow the procedural steps listed for
the particular sub-category.

Use the learning objective action statement, conditions, stardards,
and the test item to help select which guidelines to apply to the specific
learning objective or group of learming nbjectives. This will require
some judgment. But remember, you are trying to limit instruction to
that which is essential to mastery of the learning objective. You will
use the instruction with students informally in Block III.4 and formally
in Block III.5. If it does not work, come back to this block and add or
change learning cuidelines. Selact guidelines that make sense for the

objective.

EXAMPLE

If you have a CLASSIFYING objective 1ike “identifying
poisoncus plants,” when you get to guideline 16, "To
test learning, require the trainee to provide new
examples of the pattern," you know that this is
inappropriate. Designing new poisonous plants would
not help the learner identify existing ones.

——— ——
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There are two altematives for selecting learning events. You may :
use the decisfon trees (flowcharts) or the learning guidelines. The )
end result should be very much the same, as the guidelines are derived ;
from the algorithms. Examples using each altemative follow. ] ;
2 ;
EXAMPLES ; ?
v <

1. Using flowcharts-- !

1) Classify pictures of ships as wa |
US or USSR, Students will identify ) f e

pictures of US or USSR ships, In e '
an operational setting, students $ DS ot e i E
will identify ships and be pre- @ Wleoima e tratrent sty : :
pared to take appropriate action. i : <
2) Pretest, ; z
3) Present ships that look alike. g ;

il 2 WL 2

il

;
;
!
;
i

4) Present each ship with the
unique features emphasized,

e wn'yuml trataing

. ot prmglen o Seae
n-n‘n Trea Lap fnll
roge of pettarsy that
sre :lmlp llnullv

@ Bisheipe Uy sstdr of
lmlhﬂ' Cwit.

@ -rovlde froeedsl reisfecmwt.

By the oud Y tradring hlnl ol present 1inUUndel 31agle patters
@ Preient wisglon ol hal
ssamples fron e a1l
rengt 8! hNterns Includieg
Pete Ul 4r8 sy timler
1 the pporyuiandl vatilng,
€ tacrsass the asier of Trrelbniat
o 0 meer, (b g ing Lo

ocluce anetated crits col m 1
. Lounas 1t towd U L 1
Ying medtarery or velf. e || lln

i ditatie Torl te Gaterwing 1T (Ludrmy ras recalt
. o.-..u. e v-h‘n-:~ Pttt I""" and Glicrtalagte C2ItTCs] fupt foas
:n"‘"‘-; ~ e wiIn1a 4 U of ¢100i0n o Aandremgle}
o by o7 1% pelleen

LRl
© i :-..n it \llluq.
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5) Tell the student when he
is right, and the correct
classification when he 1s
wrong and why,

Lh—m Curdioly (0K Lhrer R Fevpotse. l

Llogh -
-t
raetly igaedity
m tritital s
* membar w | tmer
|ym-1lnly Loirat
lesratay regmtrempnts,
.

6) Present alike combinations
of ships that might be
confused,

Select bd prorant fereiation o tef

JOrtterant ot stetlc peserrs, Test 4y

[ottereioe 17 stutent can cteiey ol
e

Previe tmed 104 K0, Toc huding
centorsalion of critical cuer

“
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7) Present ships in groups.
8) Keep telling the student
when he gets 1t right, correct \
his errors and reward him when — pr——
he is right. I B
"”ui."":.. e »
/ ;n:. ) -=~:_‘} [;:]
£
9) Set the criterion higner B
than is required on the job 7. E
to allow for forgetting. :
L__
2. Using guide® sec--Sub-category 2, CLASSIFYING =
Leaming
Guideline # i
1) Learning objective action statement: Classify : :
pictures of ships as US _nd USSR, ;

Operational task: From ships or from the air
classify other ships as friendly or enemy. Be i
prepared to take appropriate aciion.

"‘”‘“““‘“‘“‘””““W”‘M“W”‘WWU\WWMMMMIAl\'i‘:um R

2) Fresent each ship with unique faatures
emphasized

A

EY
‘ié




3)

4)

8)

6)

8)

8)
10)

11)

12)

13 & 14)
15)

16)

17)

- e
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Present ships that Took alike and show how
they are different. (Last part about dis-
tinctive features not to be classitied in
the training task is irrelevant in this
objective.)

Association devices-use diagrams of the
ships or in this case drawings,

Prasent examples of US and non-examples of
US. In this case, non-examples will be USSR,
Present easily confused or similar ships
together,

Start with easjer ships and work up to the
ones that are more difficult to discriminate.

Reward student early in training, decrease the
reward as the training progresses until it
macches the “reward" ?1f ary) on the job.

Provide as much practice as is needed for
trainees,

Provide immediate KOR.

Let the student check why he was right or
wrong and correct errors.

Go from diagram or drawings to pictures of
real ships.

Include any camouflage or distractions that
might occur in the real world.

Allow all trainees plenty of time and practice.

Keep the job task in mind and keep students
Yooking at critical cues.

This is not appropriate. The studert cannot
design either a US or USSR ship,

The criteria may be set at 100% for this learning
objective. (There is some evidence that people
have about an 80 aircraft cor ship memory bank and
that is maximum.) Do not try io exceed people's
capacity. Provide review on time,

2



2.4 Specify Learmning Activities
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wWhile learning gufdelines are suggestions
for learning stimuli for categories and sub-
categories of learning objectives, a
leaming uctivity is specific to a particular
learning objective. How to specify learning

activities is shown in the following example.

EXAMPLE

LEARNING
GUIDELINE # GUIDELINE

The terminal learning objective is: ldentify
US and USSR destroyers. Some of the learning
objectives are:

LEARNING
SUB-CATEGORY OBJECTIVE
Classifying . Classify Claud Jones Class as US ‘or USSK.

1

Classifying 2. Classify Forrest Sherman Class as US or
USSR.

Classifying 3. Classify KOTLIN Class as US or USSR,

Classifying 4, Classify RICA Class as US cr USSR,

Classifying 5. Classify KOLA Class as US or USSR.

The learning guidelines for all five objectives are so
similar that you may make decisions for the whole group
at the same time, After selecting the learning
guidelines appropriate for the objectives, the next step
is to specify how to carry out that guideiine in instruc-
tion., This specification is the learning activity. The
activity specifies how to go about accomplishing the
Tearning guidelines.

LEARNING
CORRESPONDING ACTIVITY

1. Clearly inform the State the objective in
trainee, writing.
3. Display distinctive Call attention to the
features of the pattern. differences in each ship
in pictures,
8. Provide opportunities Practice identifying by
for practice. looking at pictures with
correct identification
available immediately.
11. Provide full range of Show varying views of the

patterns. ships.

T
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You could have chosen more, but try these and if
they are not effective, change them later, If you

use too many, it will be hard to identify the un-
needed activities.

The specified activities will be used to select the delivery system,
and therefore, affect both the davelopr i and implementation costs.
Keep the following general comparative costs in miud when specifying
activities,

1. Cclor is more expensive than black and white.

2. Film is more expensive than television.
3. Motion is more expensive than stills.
4

. Print is usually the least expensive,

For high-flow courses, the development costs are spread over
high numbers of learners and therefore allow more choices. There are
often economies Of scale in production and implemcntation of instruction,
That is, printing one color microfishe might cost $75 but 50 of them
will also cost a total of $75, or $1.50 for each. If 1,000, are required,
the cost per “fische" will drop significantly. Therefore, keep in
mind how many users there will be,
The learning objective conditions will influence the learning
activities. If the learner must identify the ships from the air.when
he is moving rapidly, the activities may be different than if the
learner must identify the ship from another ship, or just in pictures.
The learning objective standards also will influence the speci-
fication of learning activities. If to pass, the learners have to
identify ships within 2 seconds, activities must be chosen that will

bring them to that level of performance.

é
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Khen you have planned the activities, write them in the space
provided or the worksheet. (See Figure 111.2.)

3.0 _OUTPUTS

e
it s A Ao WM\MWMMWMMMMM

fr——

The outputs of this block should consist of:

R s R

3.1 Products

1. Documentation of the category and sub-category into which

each learning nbjective was classity 1. (See example,
page 28.)

2. Leaminy guideiines selected for each learning .bjective

3

or group of learning objectives, (See example, page 28.)

3. leaming activities specified for each learning objective

or group of learning objectives.

3.2 Other Documentation

A A AR, 5

1, A summary statement of areas where learning activities

are mere likely to require revision or additions after

evaluation.

§

2. A summary statement of the rationale for any revisions
to learning objectives resulting from the classification

process, and a summary statement of how the requirements

ot Blocks 11.2, I1.3, and I1.4 were satisfied for these

;1 revised items.

A s
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EXAMPLES

1. Sample Documentation of Categories and Sub-Categories
for Tasks of OH-58 Helicopter Repairman-Action Compo-
nents Only:

1. Lubricate main drive shaft: Physical skill-
Pertorming gross motor skills

2. Disassemble tail rotor disc assembly: Physical
skill-Positioning movement and recalling procedures

3. Inspect main transmission mast assembly: Physical
skill-Positioning movement and recalling procedures

2. Sample Learning Guidelines and Learning Activities for
the Learning Objective: Using a job aid (partially
shown below) and general mechanics tool kit, determine
main rotor vibrations and correct to less than 1:1,

Leaming Objective--

Action: Cetermine and correct main rotor vibrations.

COnditiz]m l:d Using the job aid (partly shown below) and general mechanics
too t.

Standard: Vertical vibrations must be less than l:1 after correction.
Job Aid with Rules:

Check the 1:1 lateral vibration level
at high and low beep on the governor

. If the de of the
lateral is worse at 103% Np, the
lateral s probable from spanwise

T balance. Uf it is worse at 101%N, the
Ij Dactieot + (rilerten Sebpetor lateral ig probably caused by chord-
3 rmun.n of program

® Iype of ersesiaeet wigse balance probleas,
B Wleriatd 1o Hpiionsl Hiciay
r 4 L

®

T

U spanwlse, add t=o
wraps of i-inch tape
on one blade, (L the
lateral ie mild, use
one wrap.) £ this {8
wo/de, remove the
tape and put it on the
opposite blade, Adv
tape in l-wrap or
1/2-wrap increments
uati] the smouthest
high-RPM level is
reached. Recheck
low RPM 97% N2

if worse at low RPM.
sweep one blade aft
1/2 point. If this is
worse, remove th2
sweep and swoep the
opposite blade aft

1/2 point. Sweep
until the beat low
RPM lateral vibra-
tion level is obtained.
Recheck the high
RPM level before
proceeding further.

level now,
| S

®
Best hovering
vibration level

. Wl 0 g ] 30
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liaxagonal figures in the flowcharts contain
details of what inputs are needed.

aanp

AR pary tn 0t Neuity

o roege of i
Witk wr) T8 HiTILy

| X rurield

@ WAt 1H4m WHA ey ta
CHialty, and pameget
o romdtsl dats o
frelgioter Komatd

® peiried qrention

et |y » taigat

oty 1771280y W

Betowe ) s

oy 4l W robe

, Once the cbjective is stated, the next
. ' step 1s a decision to give a test to
-3y determine if the student can perform
3 the objective (these test {tems have
been developed in Block 1I.2), If
the decision is to administer the test :
and the student passes it, he does not 7
need the instruction for this learmning
e . objective. If the decision is not to E -
: administer the test or the student fajls =
o the test, the next step is to teach the
z rules, (this objective includes a series

] of rules). For this example, the first -

. 4 ru}e ze'lec};gd f?r ti)nst:\r-ugtionﬁi‘s Shg :
L3 rule described in block 6 of the Jol ,——-—-"-———] O
Aid about wrapping the blades. o
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The student {s then pretested to
detevmine 1f he can recall the
concepts upon which the rule 1s
built (these concepts can be
found in the learning analyses).
For example, such concepts as N,

RPM, spanwise balance, chordwise e L S
balance, lateral vibrations, etc., bl S LSO I
reed to be tested. The student's
understanding of the concepts i{s a
necessary prereguisite before
further learming of the task can
be started.

i TR o ool A

If the student understands the
concepts for the rule he is
learning, the next step is to
laarn the rule. If he does not
understand the concepts, he must
be taught the concepts (sub routine)
and retested.

Learning Analysis Underlying Concepts

1 I 1
NZRPM Spanwise Chordwise
Balance Balance

e e AR 4D RA F CKRRIR e

i
N

"
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After knowledge of the concepts is
obtained, instruction for the rule
begins. In this case, the student
would learn to describe, by stating,
the rules for wrapping the blades.
(Job Afd steps 5 & 6) Also,
memonics could be developed {f
appropriate.

The next step is to encourage the
students to develop their own
personal mpemonics.

The next step usually is to deter- R Ty RS
mine if the student can state the T "]
rule verbally., This does not have
to be verbatim, but should state
the essential meaning of the rule.
Following this statement, the
student is given knowledge of
results (KOR). 1f the student
cannot state the rule verbally, he
recycles in the flowchart to the
select and display box.

M\M\W\Mwmﬂn\W»‘w\.uwM»\umumuwuwwwnwmu\mwuwu\Wﬂmwmumm\WHMHWWWWMWUM\MMJWMMHMHMUHHHHWWWMM\M

In this case the student has a Job
Aid with the rule on it so there
is no need to memorize the rule.
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- If the student can state the

- : rule verbally the next step

"5 involves presenting examples of
when the rule does and does not

apply.

i The rule is to add two wraps of (E) g 3
E 1 inch tape cn one blade 1f the L ) . =4
3 lateral vibration is from spanwise  [Foiimamae==e » 1 2
balance. The next rule applies {if Eéi%ﬁ?,h;:4~ a0 enciroment] st con. st f e |
) the lateral is mild--use only one ] '
T3 wrap. The third rule is used if T é =
- the wraps made the situation worse, ™“Te s ulois LI v ! ]

1 rele

It is during this step that the
rule is taught.

' To test whether the student can
E apply the rule and knows when to
9 apply the rule, the next step

(9s1s ter Lo viwbont having

fertom $1ffHalty. Prinest

Frlien 101 pvide the Teerver
M search for oa yaderd led

. involves presenting the student with ) e -
a new situation where he determines R AT gl oy F
if the rule should be applied, and SRlaaliea duils ;

appiies the rule when appropriate.

Following this step the student is
given knowledge of results (KOR)
hased on his responses.

{mly rastante having eaelest
lﬂzll; bt-ulq-nu Nt
urée Ui Loprngr e
umwn‘ﬂmnlul

3 o If the student was incorrect, he is

: recycled to that part of the flow- [
i : - chart in which he is presented with
ex?mpies of when not to apply the
rule,

If the student is correct, he is

tested in the next step, by having

him state why the rule is appropriate

or inappropriate and the relation-

.4 ship between the concepts contained

o in the rule., KOR is then given based : ,
3 on the students response. ; 3

If the student is incorvect, pointed questions which guide the student . . .
to the appropriate responses are asked prior te the student being re- :
cycied to the testing situation. i -

If the student is correct, the next decision to make is to determine if

the student has met the c¢riterion. If the student has not met the criterion,
he is recycled to the test where he is required to apply the rule under
appropriate situations.
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If the student has met the criterion
set for the learning objective he is
given reinforcement. Following this
step, a rest may be initiated prior to
going on to learning the next rule.

Once ali the rules have been mastered
the next step 1avolves making a status
report on the student.

At this point in the flowchart students
are presented with practical problems
calling for the use of one of the rules
already learned {in the rule pool). The
student is recycied through a procedure
of problem presentation, KOR, assessment
of answers, the reduction of reinforce-
ment if the answer is correct and the
criterion has been met, If the student
is not correct or does not meet the
criterion, prompted examples are given
until the students can apply all the
rules to criterion without prompts.

This concludes the procedures followed
in developing guidelines and activities
for learning objectives categorized as
rule learning and using,
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SUB-CATEGORY 1: RULE LEARNING AND USING

1. At the beginning of the training, the instructor or the materials
should clearly inform the trainee of the learning cbjectives; that
is, what the trainee is expected to be able to do by the completion

of training. Relate the objectives and learning activities to

operational tasks which the trainee must perform in future real-

y worid assignments.

( 2. Make sure that the student can recall and demonstrate the concepts
which make up the rule. Then go on to learning the rule,

3. Require the Yearner to state the rule verbally. This vertal state-
ment helps the learner recall which concepts make up the rule and
how the concepts are arranged. This should usually be an informal
statement of the rule in the learner's own words,

4. Present examples of when the rule applies, and when it doesn't,

5. Provide opportunities to apply the rule in a variety of new situations
in which the learner has not previously been trained to apply the
rule. During practice, practical applications and practice tests

provide the student with immediate knowledge of results about his

correct and incorrect answers Provide rewards for correct
application of the rule.

6. To test the Tearner's understanding of the rule, provide an

unfamiliar situation in which the rule can be applied, and then
t require the learner to teil how the concepts of the rule are related

to each other and to this situation in order to show that he is able

to state how and why the rule can be appliea.

35
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11.
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Provide practice until the student achieves the desired level of
performance; that is, until he learns the rules and leamns to apply
the rules he will use in the operational job setting.

Positive rewards of the student's correct applications of the rules
learned is required in the early stages of training. Toward

the end of training, the level of positive rewards for correct
performance should be reduced to the same level that the student
will find on the job.

Relate the rules to be learned to operational tasks which the
trainee must perform in future real vorld assignments,

Differenl trainzes w11 have different rates and styles of learning
the material. It is better to u.2 techniques which allow students
flexibility in learning time.

Reduce forgetting by providing perjodic practice or refresher
training for infrequently used material,

In order for siower learners to reach the same level of proficiency
as faster learners, time must be allowed for the slower learner to
get as many positive rewards for correct applications of the rules
learned as the faster learrer,
#here it seems possible, supply students with diagrams, picturas,
charts, graphs, rhymes, key words, and other association devices
(mnemonics) which the student can use to relate what he already
knows to what he is trying to learn. Also encourage s:iudents to

make up their own mnemonics if they can and want tc do it.
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. Pick out the features of the real world job environment which could
be used t2 trigger the trainee's recall of associated materials
which must be used in the ruie using part of his job. Some fcatures
of the real world job cetting where the rules will be applied can
sometimes be used to trigger the recall of associated material that
has not been directly trained that can be used in rule using.

. Where the learner is having a particularly difficult time trying to
Tearn and apply a rule, nelp him learn the rule by discovering how
the concepts are related to each other by using specific questions
which will help the learner to state the elements and relationships
in the rule. Once the learner has discovered the rule elements by
this method, he should be able to (1) easily recall the rule,

(2) state the elements and their relaticnship in the rule, and

(3) be able to apply the rule to job situations.
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SUB-CATEOGRY 2: CLASSIFYING ~ RECOGNIZING PATTERNS

At the beginning of the training, the instructor or the materials
sheuld clearly inform the trainee of the training objectives; that
is, what the trainee is expected to be able to do by the coupletion
of training. Organize the training material in such a way that the
trainee can meet the training objectives at the end of training.
Relate the objectives and learning activities to operational tasks
which the trainee must perform in future real world assignments,
Call student attention to the important, distinctive features and
characteristics of a pattern which distinguish this pattern from
other patterns. Be sure that the distinctive features will be
present in the student's real-world job environment, for these
features are the cues by which the student must recognize the
pattern,

Clearly display each of the distinctive features of the pattern
under study. Show how these cues differ from each other (pre-
differentiation of stimuli). Determine if the trainee can de’ect
these distinctive features in patterns that are not to be classified
or recognized in the training task.

Emphasize distinctive features which can be remembered in the form
of mental "pictures” instead of abstract words. When possible,
supply students with diagrams, pictures, charts, graphs, rhymes,
acronyms . key words, self instructicus, common associations, and
other association devices like these to which the student can relate

the material he is trying to learn, Also teach students to transform
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9.

10.

11.
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distinctive features of the patterns into items that they can
readily recall and make correct actions to.

In instructional presentations and practice, many examples and
non-examples of the pattern siould be presented. Toward the end

of training, present examples and non-examples that will be very
similar to each other in the job environment.

in early training there should be few irrelevant features, so that
identifying the distinctive characteristics of the pattern is fairly
easy. By the end of training, the number of irrelevant cues should
be increased to correspond with the real-life situation.

Positive rewards of the students' correct recognizing of patterns

is required in the early stages of training. Toward the end of
training, the level of positive rewards for correct performance should
be reduced to the same level that the student will find on the job.
Provide plenty of opportunities for students to pructice making
recognitions of each pattern being Tearned,

In practice and practice tests, provide for immediate knowledge of
results to help the student meet the learning objectives by making
each action of the task correct.

The pause follewing knowledge of results should be long enough to
allow the student time to sort out his errors and pick out distinctive
features of the pattern to be classified.
Provide the student with practice in recognizing examples from the

full range of patterns produced by a given object. Make the examples
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13.

14,

15.

17.
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more similar as training progresses. At the end of training, the

similarities in the examples should be the similarities that exist
in the real world.

Provide a variety of examples of the pattern - select examples from
the full range of variations in the pattern, Late in the learning
stage, include cistractions and false cues that might be found In the
job setting.

Different trainees will have different rates and styles of learning
the material. Try to provide flexibility in the time allowed.

In order for slower learners to reach the same level of proficiency
as faster learners, time must be allowed for the slower learner to
get as many or more positive rewards for correct answers as the
faster learner.

Be sure that students develop a strong tendency to look for certain
critical and distinctive patterns and develop the same kind of
expectations they will need to have while on the job,

To test learning, require the trainee to provide new exampies of

the patitern, and to teach recognition of the pattern to someone else.
Require the student to overiearn the original material; that is, the
student should continue to practice the required tasks after the
point that simple mastery of the task has been met. Reduce forgeiting
by providing periodic opportunity to recall and apply infrequently

used material.
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SUB-CATEGORY 3: IOENTIFYING SYMBOLS

Clearly relate the learning objectives and learning activities to
operational tasks, which the trainee must perform in future real
world assignments,

If there are very similar symbols or featurcs of parts of symbols
which have been frequently confused in the past, then be sure that
the students can tell the difference between the symbols or foeatures
of parts of symhols before they are taught actions to take for each
one (predifferentiation of stimuli).

Break the averail learning task down into manageable steps or units
when any of the following conditions exist:

a. Tlower ability students

b. complex material

c. overall task contains many small parts

The size of the set will depend upon the extent that the above
conditions will be different from the normal cunditions,

During instruction, the presentation of the symbal should be

followed immediately by the presentation of its meaning (contiguity).

Change the order of presenting the material during practice so that
each item in the list will be learned equally well and insure that
the symbol and its meaning will appear together in the list to be
learned,

When possible, supply students with diagrams, pictures, charts,
graphs, rhymes, acronyms, key words, and other association devices
(mnemonics) to which the student can relate what he is try®

to learn. Also encourage the students to make up their own
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association devices if they can and want to. Pick out features
of the real world job ervironment which could be used to spark
the trainees’' recall of associated material which 'would likely
be used in that part of this job. When possible, provide the
students with association devices which will cause an emotional
reaction in the student.
Allow for self-paced practice and provide the student with knowledge
¢f the results of his {dentifications.
Reduce forgetting by providing périodic recall and practice for
infrequently used material. =Require the student to overlearn the
original material; that is, the student should continue to practice
the required tasks after the point that simple mastery of the task
has been met.
Practice anc¢ test situations should require the student to make
written or verbal answers so that the accuracy of his recall can
be checked.
Different trainees will have different rates and styles of learning
the material. Try to provide flexibility in learning time.
Positive reward of the student's correct identification of symbols
and provision of immediate knowledge of result is required in the
early stages of training. Toward the end of training, the level of
positive rewards and knowledge of results should be reduced to the
same level that the student will find on the job,
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SUB-CATEGORY 4: DETECTING

1. At the beginning of the training, the instructor or the materials
should clearly inform the trainee of the learming objectives; that

.j is, what the trainee is expected to be able to do by the completion
of training. Relate the learning cbjectives and learning activities
to operational tasks which the trainee must .orform in future real
world assignments.

¢. Train student to use systematic overall search procedures utilizing
whatever senses (sight, hearing, etc.) are appropriate for the task.
Provide examples of correct performance of the task where appropriate,

3. In presenting signals, sample from the full range of types of signals.
Include the different signal sources to be encountered on the job
and the different patterns of each signal source,

4. Train the student in techniques of vigilance:
a. train him to establish a mental “set" to search. Use instructions

to establish this “set" and provide a positive reward when the

student achieves a proper "set."

b. train the student to monitor his own vigilance level by
conditioning him to respond to biological conditions (internal

cues) which appear when vigilance begins to fade.

¢. where appropriate, train the student to use peripheral vision
E . when scanning with the eyes.

5. Train the student in detection skills according to the following
j . schedule:
a. Early in training:

1) provide a high signal density - more frequent than in

operational task
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2 signals should have high signal-to-noise ratio

3) use different amounts of time between signal presentations
4) insure a high frequency of student {dentifications of the
signal
5) provide student with immediate and continvous knowledge of
results
6) do not teach any vigilance techniques
b. During intermediate stage of training:
1) use a lower signal density
2) use Tower signal-to-noise ratios
3) use different amounts of time between signal presentations
4) provide student with intermittent knowledge of results
5) introduce vigilance technioves
c. In advanced stage of training:
1) Tow signal density; i.e., operational density or minimum
number suited to training
?) decrease signal-to-noise ratio to operational level
3) use different amounts of time between signal presentations
4) provide the student with knowledge of results equivalent
to what he will receive on the job
5) require vigilance techniques appropriate to the job setting
Where it is possible for the signal to be detected by more than one
sense, and when a student thinks he has detected the signai through
on2 sense, train the student to use the detected signal as a cue to
search for and verity the existence of the signal in a second sense

modality.
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Providing knowledge of results on correct detections can serve as

positive reward to encourage vigilance behaviors that will lead

to continued correct detections.

Ensure that detections are correct before providing positive
reward,

Do not allow a student to leave one phase or level of the learning

task until he has achieved the required level of mastery,
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SUB-CATEGORY 5: MAKING DECISIONS

At the beginning of tne training, the instructor or the materials
should clearly inform the trainee of the learning objectives; that
is, what the trainee is expected to be able to do by the completion
of training. Relate the learning objectives and learning activities
to operational tasks which the trainee must perform in future real
world assignments.
For the most efficient learning of decision making tne student
must already have learned the technical knowledge which will
allow him to:

identify what the probiem really is

a
b. make a list of tine most reasonable sulutions

©

determine which of the solutions would be best

The student will learn best 17 he is not afraid of niking incorrect
decisions in the training situations; this is partfcularly true in
the eariy stages or training and in very complex decision making
processas. Materials and instructors should, therefor2, attempt

to decrease student fears to a low level,

Give the students examples of these wu types of actions which &re
to be aveided when making decision:

a. response hiases; that 15, the tendency to make a “Tavorite®
decisior or use a "favorite" solution regardiess or the real

nature of the problem.

b. perceptual sets; that is, the tendency to generalize problems

or view several types of problems as if they were all the same

when, in fact, they are quite different.
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It is useful to teach the students a set of steps to follow in
making decisions. The following 5-step nodel is suggested:
a. Discover the existence of a problem and define {t
b. Identify and collect relevant information
¢. Develop reasonable solutions to the problem

1) compare alternative solutions

2) combine alternate solutions where desirable
d. Evaiuate each of the proposed solutions,

1) How will each solution solve the problem?

2) Will eacii solution bring about any additional benefits or

problems?

3) Rank each soluticn according to the results it would bring.
e. Decide on the best solutfon and put it into effect.
Be sure that the student is provided with enough realistic information
and data on which te formulate poisible soluticns and make final
decisions; also, be sure that he makes decisfons in the same variety
of settings as he will face in carrying out his job.
Provide the student with a wide variety of decision making experiences,
Provid2 basic problems where there are only a few factors to considar -
solutions ts these problems should range from easy ¥o hard. Also
provide complex problems which require the student to consider many
factors - again, the solutions should range from easy to hard,
If the trainee will be required Lo make the decision under stress
in the real world, then he must overlearn the decision making skil}

during training. That is, he must be able to make the correct

%




- T
T L ¥ =

1G.

48

decision, and he must be able to make the decision efficiently, accu-

rately, and repeatedly in distracting surroundings.
During the final stages of training, it is important to provide
sftuattons which closely duplicate the real world with respect to:
a. amount of data
b. type of data
c. amount of time to complete the decision making probiens
d. amount of distractior and "noise" in the working environment
Provide the learner with knowledge of results (KOR) for each
decision he makes. Here is & recommended list of questions to ask
about the learner's problem solutions:
a. Predictable? (Were evidences of perceptual sets shown in his
solution?)
b. Perseverated? (Were evidences of response biases shown in
his solution?)
¢, Timely? (7s this the appropriate time to execute this particular
decision?)
d. Complete? (Did he consider all of the data and information?)
@, Consistent? (Is his solution compatible and relevant to the

data and the available information?)

Give KOR with respect to the -above five criteria each time, and

where possible, provide the actual consequences of tne learner's

decision as compared to his othaw alternatives.
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SUB-CATEGORY 6: RECALLING BODIES OF KNOWLEDGE

1. At the beginning of the training, the instructor or the materials
should clearly inform the trainee of the learning objeciives; that
1s, what the trainee is expected to be able to do by the completion
of trafning in a way that the trainee will meet the learning
objectives.

2. Analyze the body of knowledge to detect key words or formulas or

phrases or whatever. Then organize the Tearning activities around

these key items.

3. Before tectina for recalling bodies of knowledge, provide some warm-

up exercises or an introduction to remind the student of the type of
task and the type of information h2 will need.

4, Make the learning activities relevant by making them similar to
real-life tasks that the student will be performing on the job.

5. If it is necessary for the student to learn similar bodies of subject
matter, then either directly compare the bodies when they are first

presented so that the student can tell them apart, or separate their

presenitations by as much time as possible to avoid confusion between

them.

6. If the real world job wi'l present the trainee very similar features =
of the situation which will require the trainsce to renember
different knowledge for each feature, then make sure that the
H %? trainee leams the difference between these featurzs before he
% g%‘ is taught which body of knowledge to associate with each feature
H =
! %z (predifferentiation).
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. Practice and test situations should require the student to make .

50
When possible, provide students with association devices which

will cause an emotional reaction in the s*udent,
When possibte, supply students with diagrams, pictures, charts,

graphis . rhymes, acronyms, Key words, and other associalion devices

i D s O

(mnemonics) 1ike these te which the student can relate the facts

and principles he is trying to learn to help him recall wore easily,
Alse encourage and give students directions to make up their own

association devices if they can and want to,

M A

Arrange for features of the real world job spttin§ to be used to

trigger the trainee's recall of associated material which in turn

will trigger the knowledge he needs tu do the job.

Try to use high interest, attention-getting features of the learning
materials throughout the training. One way to keep student attention

1s to use learning activities which require active student participation.
In early phases of training, it is good to provide the student with
guides, prompts, cues, and coaching which will help him remember the !
material correctly. As training progresses, this kind of help should

be reduced until it matches the level of help that will be available

in the real world job setting.

Provide students with opportunities to practice their training tasks

by setting up a wide variety of testing and practice situations which

are very similar to situations the Tearner will encounter on the .

job.

written or verbal answers so that the accuracy of his recall of

the facts ard principles he learned can be checked.
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During the training sessions provide the student with immediate
knowledge of rasults (KOR) about his correct and incorrect answers.
Provide positive rewards during the instruction, even during
non-testing situations. Reward a student's progress, attitude,
attention, mastery of an objective, etc., If a student is rewarded
for working weil, it 1s often more probable that he will continue
to work well.
In practice and practice tests, provice for immediate knowledge of
results to hely the student retain correct answers and eliminate
incorrect answers in the most efficient manner,
Change the order of presenting the material during practice so that
each item in the list will be learned equally weil.
Rest periods should be provided during practice sessions according to:
a. need for res* as judgad by the student
b. reyuirements oF the specitic learning material as judged by

the instructor
Differant trainees will nave different rates and styles of learning
the material. T-y to provide fiexibility in time to learn.
In order for clower learners to reach the same level of proficiency
as fascer learners, time must he allewed for the Slower learner to
gat s many or nore positive rewards for correct answers as the
faster learner,
As training continues, give the learner chances te compare his
progress and achievement withk the stated learning objectives.
Test to cee that the student is abie to correctly recall key features

that will help him recall the knowledge he needs in performing

e e e v 0P SRR by

pT—_

3




52
his job, If not, provide more practice in associating the knowledge
to be laared with these key features of the job setting,
21. Help prevent forgetting by:
a. increasing the meaningfulness of the material by relating it
t0 the learner's job eavironment and duties and by emphasizing the
organization and structure of the material.

b. requiring the student to overlearn the original material; that

§ is, the student should continue to practice the rcquired tasks
; after the point that simple mastery of the training tvask has
EJ been met.
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SUB-CATEGORY 7: PERFORMING GROSS MOTOR SKILLS

At the beginning of the training, the instructor or the mate, ials

should claarly inform the trainee of the leaming objectives.

Relate the learning objectives and learning activities to

operational tasks which ti:e trainee must per.orm in future real

world assignments.

Teach the learner to tell the differenze hetween

aO

similar external cues (conditions, features, characteristics, etc.
of objects in the job envivomeent to which the Tearmer must respond
with an apprepriate action) 1ike knowing when too much pressure

is put on a power saw the wood begins to smoke,

similar internal cues (muscular feelings inside one's kody which
guide the execution of a physical skill and allow automatic
responses) like knowing by the "feel" of the power saw how much

pressure to use without burning the wood.

Different things should be emphasized in different stages of training:

a.

early in training

1) present immediate and specific knowiedge of results to the
student

2} present external cues that will bring ou: the desired responses
in the Student's actions

later in training

1) reduce the knowledge of results to on-the-job levels

2) train the student to recpond to internal cues in his muscles

to guide his actions in correctly performirg the task
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present a penalty following these improper responses until they

6. Require that the learner practice with regard to the follawing

54

tudents make incorrect actions or beain to develop bad habits,

ppear.
re that the learner understands the tasks by reguiring him to

he following:

observe a correct performance of th2 task

.
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observe the component parts of the task being presented
have student describe and demonstrate the component paits

of the desired task

iderations:

practice on parts (specific components) of the -ask:

1) simple task-practice in entirety

2) compiex task practice in parts and then in entirety

practice under varied conditions, This is done to:

1) facilitate the performince of the motor task

2) help adapt the performance of this task to potential
environmental changes

ensure that during practice the learners:

1) understand the objective: of the s<ill while learning

2) observe a skilled performance of the desired task as often

as necassary

el g U

3) obtair krowledge of results concerrning his performance nf
the task

have short rest periods mixed in with the practice periods
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Give knowledge of results of the following kinds:

a, evaluative--student learns:
1) what he is doing right
2) what he is doing wrong
b. comparative--student learns how what he did compares to the:
1) learning objectives of the program
2) correct demonstration of tack
3) standards that are required in operational setting
The pause following knowledge of results should be longer than
the time between the action and the knowledge of results to
allow the student time to sort out his errors and to rest his
muscles.
Reward performances which are closer to the goal than the preceeding

performances. In this manner, the student's performance will become

I
I

successively closer to the desired performance (shaping). After
the student successfully reaches the desired performance, reduce
the frequency of reward to the level found on the job,

Require the student to overlearn the original material; that is,

the student should continue to perform the required tasks after the

point that simple mastery of the task has been met.

el SR

Increase distractions, interruptions, and "noise" to the level that

T

the person will encounter on-the-job (where appropriate).

AMlow for individual variation in physical coordination and provide

extra time and practice for those who learn the skills less readily.

Reduce forgetting by providing periodic practice for infrequentiy
used skills.
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SUB-CATEGORY 8: STEERING AND GUIDING - CONTINUOUS MOVEMENT

At the beginning of the training, the instructor or the materiais
should clearly inform the trainee of the learning objectives.
Relate the leaming objectives and activities to operational tasks
which the trainee must perform in future real world assignments.
Provide a preview of important, selected motions and movements
that the student will learn to make.
Break the overall learning task down into manageable steps or units
when any of the following conditions exist:
a, lower ability students
b. complex material
the overall task contains many small parts and is so long that
the student or instructor thinks that only a part of it at a
time should be learned,
Ensure that the critical cues from which the trainee must jet his
information for correctly performing the task are realistic and
continually available during the performance of the task,
Teach the student to scan continuously by specific training of eye
movement and where to focus for scanning.
In continuous control task training, a high relationship to real-
world conditions is required in:
a. the presentation of the cues to which the trainee must react
b. the actions and reactions which the trainee makes

¢. the way that the displays and controls of the system

continuously respond to the trainee's control

ek m A
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6. Demonstrate correct task performance with a model.

7. Highly skiiled performance requires extensive practice. This

practice should contain:

a. understanding of skiil objectives

b. observe skill performances

c. practice task

d. receive knowledge of results

e. allow rest perfods to be mixed in with the =
(distributed practice) practice periods when the
trainee fe:ls that he needs them.

8. Positive rewad should be provided for performances which are

R s

closer to goal than preceeding performances, In this manner,

the student's performance will become successively closer to the

desired performance (shaping).
9. Give the student knowledge of results on small, distinct segments
of his perfermance, especially during early stages of learning.
10. Positive reward skould follow as soon as possible after each

correct student performance, initially after each distinct segment

%‘é
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of performance and toward the end of training after each maneuver

w11y

or complete evolution.

11. Practice oa specific component skills when learning complex tasks.

12. Practice under a variety of conditions,

M
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SUB-CATEGORY 9: POSITIONING MOVEMENT AND RECALLING PROCTDURES

At the beginning of the training, the instructor or the materials
should clearly inform the tratnee cf tha learning objectives,
Organize the training material in such a way that the traine

can easily identify and achieve the leaming objectives throughout
the training. Relate the objectives and learning activities

to operational tasks which the trainee must perform in future real
world assignments,

Break the phycical skills (positinning movement) into logical sub-
units or part skills. Then make sure that the procedural cteps

for each of these sub-units are well organized.

Break the overall learning task down into manageabiie steps or units
when 'y o7 the follewing conditions exist:

a. lower ability students

b. complex material

c. overall task contains many small parts

Provide a visual demonstration of the physical skill that the trainee
is expected to perform at each step in the checklist of procedures.

If the checklist presents the lrainee with similar checklist items

which in the past have been freguently confused, then be sure

that the trainee can explain the differences between these similar
checklist items before he is taught which action to take for each one.
When possible, supply students with diagrams, pictures, charts,

graphs, rhymes, acronyms, key words, and other association devices
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g o : (mhemonics) 1ike these to which the student can relate the material :
E he is trying to learn. Alsu encourage students to make up their own - 32

asso:iation devices if thoy can and want to. ;}J

7. When possibte, provide students with association devices which will 3
5 ; » o " cause an emctional reaction in the student.
o 8. To help students remember a chain or procedures, it is5 useful to Ly
practice:
a. identifying each checklist item and explaining or performing g

its corresponding procedure

b. identifying a group of checklist itens (as many as the student -

can handle at once) ard explaining or performing their

i{f ‘ corresponding procedural steps - the first items of each group

should overlap with the last items of the previously studied

b e

group

¢. ddentifying all of the checklist items and explaining or . -

performing their corresponding procedural steps -

9. Help students to use association devices that are easily changed
into a form that is easier to remember to aid in the recall of

procedures, then encourage students to mentally prectice running

through the steps in the checklist.

10. Ensure that the trainee has a lot of opportunity to practice the

physical skills early in the training. These five steps provide a

g W O
ilieset e il g

good outline for practice:

a. be sure the traince understands the learning objectives

b. provide a visual demonstration of tha correct performance

P I o e e o
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c. allow the trainee to practice part-skills and provide feedback

to train him to perfect the movement,
d. integrate the part-skills into a smooth sequence
e, provide feedback so the trainee can improve his performance
11. The following conditions should be provided in earlier and later
stages of training:
a. Earlier stages of training
1) immediate and frequent knowledge of results
2) immediate and frequent positive reward
3) few or nn distractions
4) learning material broken down into small, easily learned parts
5) items are relatively easy to learn
6) provide guides, prompts, cues, and coaching to aid learniag
Later stages of training
1) occasional, delayed fesdback
2) occasional, delayed reward of students' correct movements
3) distractions and interferance arc similar to what will be
found on the job
4) learning material to be recalled and used as it would be on
the job
5) the material should be as complex as chat to be used on the job
6) add the amount of distractions that would be found on the job
7) use no guides or prompts that would not be found on the job

12. Positive reward should follow as soon as possible after a correct

aniwer.,
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The pause following knowladge of results should be long enough to

allow the student time to sort out his errors or mentally confirm
his correct answer (post-feedback dalay).

Pick out features of the rea! world job enviroment which could be
used to spark \he trainees' recall of associated material which
must be used in that part of his job. Actual parts of the material
being learned can sometimes be used to spark the student's recall

of other parts of the material,

Rest periods should be provided during practice sessions according to:

a. need for resi as judged by the student
b. requirements of the specific learning material as judged

by the instructor

. These types of tasks should be averlearned through extensive practice.

0ften just doing one step in a procedure or activity will auto-
matically remind onc of what step comes next.

In order for slower learners to reach the same level of proficiency
as faster learners, time must be allowed for the slower learner to
get as many or more positive rewards for correct answers as the
faster Yearer.

Two guidelines on the amount of realism required for procedural

and physical skill practice are:

a, equipment realism can be at a minimum level; for exsmple, a

photo of the job setting or a paper and plywood model

b. checklist items and their corresponding procedural responses

need to be as realistic as possible

A g
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As training continues, cccasionally give the learner chances to
compare his progress and achievement with the stated course
objectives.
Train the student to tiie level of proficiency required on the job.
Facilitate acquisition of the materifal by relating it to on-the-job

duties, responsibilities, advancement, or survival,

. Reduce forgetting by providing periodic practice for infreguently

used procedures.
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SUB-CATEGURY 10: VYOICE COMMUNICATING

1. At the beginning of the training, the instructor or the materials
should clearly inform the traince of the learning objectives.
Organize the training material in such a way that the trainea can
easily identify and meet the learning objectives. Relate the

lecrning objectives and activities to operational tasks which the

e e e ettt G 0 W

trainer must perform in future real world assignments.

2, Present a brizf overview of the activities in which the students E
will participote during training, g

3. Sreak up the mate+ial into separate, distinc.l.e types of voice g
communication that apnear on the job. %

4. identify similar cues (scunds, words, grcups of words, vocal patierns, § =
etc.) that are often confused in communications of this type and test é Ejf
the student to be sure that he con tell the difference between them. é :ZT

§. Point out critical cues and perforna:.ces that are different from é i;;
habitual (everyday type) voice communicaiion, % i:

6. Teach the studeni in be mentally alert for tho specific voice é #
comunications being taught; that is, teach the siudent to listen i 'E§;

for certain words and phrases (perceptual set). _
7. Before demonstrating specific procadures and techniques, teach

general voice communication terminology and procedure (see “recalling

bodies of knowledge" for this). ‘;ig

8. Demonstrate a given voica procedure with examples of correct , ur-

formance. Be sure tihe learner observes critical cues and the

TR,

a2npropriate responses that he should make to them.
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Require onough practice tyials of the lzarner to produce the

correct performance; he should especially practice parts he is

having difficulty with until he can demonctrate the co-rect

procedure,

During practice, practical applications, and practice tests, provide

the student with immediate knowledge of recults about his correct

and incarrect answers, Positive reward shouid follow as scon as

possible after a correct answer.

Rest periods should be provided during practice sessions (distributed

practice) according to:

a. need for rest as judgad by the student

b. raquirements of the specific leayning material as judged by
the instructor.

Tow -d the end of training, increase stress and miscellanecus

interruptions, distractions, and "noise” t¢ the level that will

aj #ar on the job,

Practice voice communication procedures to tie level that they wifl

have to be perfurmed in the job setting; this may require some

practice in team training with voice communication.

Cross train the learner so that he mey perform other voice communi-

cation tasks so that he may act as a replacemen: for other mesbers

of his team.

Require the student to overlearn the original material; that is,

the student should continue to practice the required tasks after

the pointi that simple mastery of the task has ! eun met.

§
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16. Reduce forgetting by providing periodic practice for infrequently
used material.

oMt

17. Provide a large reward when trainee meets overall training objectives

and required overlearning.
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SUB-CATEGMRY 11: ATTITUDE LEARNING

There are three separate components of an attitude that must be
deait with separately. They are: (A) the affective component (feelinns,
emotion), (B) the cognitive component (perception, knowleds:, information),
and (C) the behavioral component (respcnses, acts, deeds), The learning
guidelines will be separated into groups that support each of these
comporents. It is important to know that there are recognized alter-
native ways of achieving each component, so the guidelines should be used
as a menu from which you choose appropriate items for each of the three
groups. It is usually unnecessary and impractical to use all of the
guidelines in a group. The moie powerful guidelines are i1isted last in

each section.

h. Affechive Componient - to produce in the student the desired

feelings and emotions
1. Attempt to get the student to identify with a group of
people which has the desired attitude as a group norm.
{The majority of the people aiready believe it,)
a. Persuade him of the desirability of belonging to
such a group.
b. Reward him for affiliating and identifying with such
2 group.
¢. When appropriate, punish hiin when he shows identification
with a group not holding the desired attitude as a group

norm,

——— 5 PO
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d. Show desirability of belenging to such a group by
establishing that:

1) those he 1ikes, respects, and wants to associate
with, al> eady belong Lo such a group (ff possitle)

2) those who bdelong to such a group receive rewards
and nave a reduction in anxiety level (don't have
to 1ive in fear of doing the wrong thing)

Provide positive rewards to the student only when he

dispiays his closest approximation of the attitude

or displays the exact attitude. Punish demonstrations of

incompatible, undesirable attitudes,

Use social learning (imitation) of respected people {o

train the student to adopt the desired attitude. Do¢ this

by deionstrating:

a. people the student 1ikes, respects, .or wants to assoc-
iate with being rewarded after a behavior that resulted
from showing the desired attitude.

b. people the student likes, respects, or wants to assoc~
jate with being punished following a behavior that

was incompatible with having desired attitudes.

Cognitive Component - to produce the perceptions, knowledge, and

information necessary for the desired attitude

Repeatedly present to the student a description of the
desired attitude or behavior until the person adopts or

carries out this desired actitude.
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‘ ??if" : 2. Commnicate to the student the fact that the beliefs of

his assoclates or important groups of people or authority

figures differ from his own initial beliefs about the

£ v desired attitude. Continue to present this type of infor-

{'Ez : mation until the student makes the appropriate change in

. attitude.

' - 3. Produce uncertainty within the subject about his Leliefs
by identifying contradictions betw2en two or more of the
beliefs which he holds,

4. Ensure that other members of the group of peopie with whom

the student studies, socializes, and lives, present specific
g arguments for the cognitive components of the desired
}i; attitude, and counterarguments tailored to meet the student's
3 - objections to the desirad attitude.
- 5. Present a previously prepared message ‘o the student
‘ﬁ presenting arquments why he should adopt the cognitive
f;v component of the desired attitude. Some of the guidelines
to be observed concern:

a. the characteristics of the person presenting the

message:
1) he has high credibility because he is an expert
(knows correct stand on issue, desired attitude)

and because he is trustworihy (communicates know-

ledge without showing prejudices)

N 2o

2) initially in his message, the persuader appears

highly creditable by expressing views already held

ko AR RN e HI0E cl  T L

s e o Mt St S TR 4 v 7
. T
I W e




5 AT L

Pl 0 g i UL G L T T T U

b.

3)

how

1)

2)

3)

4)

6)
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by the student on subjects that may not even be
relevant to the attitude being taught
asks for a large change in subjects attitude
(bigger than he really thinks the person will change)
the issue should be presented:
provide few (if any) reasons for engaging in behaviors
incompatible with the desired attitude
orily use fear as a means of turning students away
from undesirable attitudes when the behaviors
produced by the desired attitude are easy to describe
and perform
present only one side of the argument when:
a) the audience is generally Friendly
b} only an immediate, temporary attitude change

is desired
present both sides of the arqument when:
a) the student starts out disagreeing with the

desired attitude
b} it is likely that the person will hear the

other side anyway
when opposite views are presented one afier another,
the one presented last will be more effective for
attitude change
expiicitly state conclusions, except when the

student is rather intelligent
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7. Intensively indoctrinate the student by using a rombination

of approaches including:
a. frequent repetitions of the descriptions of the
attitude

b. communicatlions about the average beliefs of the <
student's friends and associates
c. tailored arguments to counter student's resistance .

to change

d. prepared arguments attributed to a highly respected

* perscn or group of pecple

b
A C. B8ehavioral Component - to deveicp the responses, actions, deeds, 3
:' E E E
f%% - and perfornance related to the desired attitude ¢
. EA, 1. Require the student to “act out" the behavioral aspect of ‘

the attitude by either role playing or performing he

desirec¢ behavicr in the job settirg.

2. Encourage the student to publicly announce his bel+ef

- A in and alleglance to the desired sttitude, in frent of

his work-mates and associates.

T e m maa

3. Provide positive rewards for any behavior that seems to
be a product of or is in conformance with the desired

attitude, Reinforcement will provide the desired feedback.
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!
]
Detectiod tithin tire limits
us
if

Oetected?

Has
criterion
been achreved?

L3

@ Virisbie Interval

Programming Logic:
Detection Oril}
Early in Training
® ligh signal density

igh siqnal to nolse ratio
Repeat sam: st9nal source

until criterion performance
it achieved

schedule for ¢ignal
presentation
¢ immediate »0R

@ (No vigilance
techniques)

. y - -
® Present student . ith nis status -

¥* grets towdrd objectives
@ Reinforzement

—

SUB-CATEGORY 4.

DETECTING (Con't)

m




PP I

Intreduction to vigilance treining, Re\noJ

to entire traininy progrém

@ Present Instructiors and Model for studeot o use in establishing
'set™ to search

@ Have student recall Instructions and demcnstrale “set” Lo sesrch

Student performs tesk l
L3

¥OR

recall inttructions

and demonstrite

Reinforcement

@ Pretent irnslvw.l'z-ns and model for studeat to use in eenitoring his
vigllence Jevel throygh biofeedback cues
@ tave student recsll fnstrucl it gnt demossirate use of biofeedback

cues _ ) o
Student perforv. “.\5’1!

Can
student
monitor hiy

vigilance
level?

Hpinforcerent

Present instructions ard “odel for student to use In scanning -
seripheral vitlon and eye rovernent --
have student recall instructions and Je pastrate ff cient scan

Student performs tass

rOR

Can

ttudent
reall se3r
mstrycticers gnd

Hu

e onstrate
scan’

Heirfgroe ent

SUB-CATECORY 4: DETECTING (Con't)




Peal of Signaty
include;

@ different viyni) surrces
experfenced on-the: job

@ different patierns represent-
fog ®ach signal source

@ realistic range nt
signai-to-noise ray.as
for each type of tigna)

Criterfon for Detection
Orill - Intermediste Stage
of Training

Required:

esen

‘X’ probability of detection
"Y" falic delection rate

Detestion within Lime Yimits
sSe second rense modelity,
tf appropriate

81

!

Uirections for
Oetection Drill.-
Intermediate Stags
of Yraining

Present

Student per-
form, tate

{Varisble Interval)
¥QE

{Reinforce vnly
if correct)

Detocted?

Hag
criterion
been
met?

first/aaat signal ,.__1

Jrogramming Logic:
Oetection Orili-vintermediale
Stage of Training
lower signal density

include lower 4igna) to
nolse retios

@ signals presente! on &
variable (nterval schedule

a OR presented on a varisble
interval schedule

& require vigllance technigues

rix signal patterny ang
Sources

Hext
tignal

NB)

» Present Student with his Statuse-
Progress toward Objectives

@ Reinforcement

SUB~CATEGORY 4: DETECTING {Con't)
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Diractions for
Detection Drill -
i Mvances Stage
Poal of Signels of training
Includs:
@ different signal sources
taperienced on-thesjob
Present
@ different pattarny represent- —al firet/next
ing each tignal source vignal
redlistic range of signal. -
® Le-nolse ratios for esch Student pes -
type of signal forms taik
Realistically Scheduled
{Reinforce only
Af _correct})

Yes
Ceiterion for Detection
Drill -- Advanced Stage
of Training

Requirod:

@ X" probability of detection
@ "Y" falix detection rate

o Ustection within time 1imits
@ Use second sense modality, if
appropriste

Has
criterivn
baen met?

Ment
signal

{8)

Presant:
@ Status
@ Reinforcement

vrogrwm? Logir:
Detection D211} --Advanced
Stage of Training

@ low signal density {opersticnal
density or minimun number
suited for training}

decrease signal-to-no se ratio
ta optrational lavel

present signale according to a
varfable fntarval schedule

scthedule KOR equivalent to
operational setting.

require vigilance techniques
approp-iate to the jab setting

@ rondonize signs) patterns
and souries

Training

Rerommendativne for Scheduling ana Performing Refresaer

5T0P

SUB-CATEGORY 4: DETECTING (Con't)

Pe—
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START

State: @ Objectives
@ Organization of program
® Type of assetiment
Make relevant to operetions} setting.

Administer pre-tast for the folicwing:
types of technical knowledge that are
requirad to:

@ identify the probies.

@ generate reasonable solutions.
®evaluste the possidle outcoms.

Test
student for

snxiety
level

ls
student above
acceptable
Yevel
?

3UB-CATEGORY 5: MAKIIG DECISIONS

(Use other loarning models)

(To lower anaiuty level)

e AL L T A R




Pt N a0 o s 2 T e =
84
2 1)
E —
AlerL stwent to dvoid response bidses
and perceptuz) sets - qive esdeple
o = = l’ 1
. N auidel ines 2ur selecting prohlsms ag
a0 of problems, select appropricte am s .
varylns in dafficulty orablem from Nvdsﬂlranrenc‘i. lStrI’ecl problems that:
amd ot imglus (onteat prablen pool :l:gr:::: :;:m'b e dats

4

Procent tire
e . canstraint,
f any

E Prosent inftial data
- = on problen

PR T AT

Present
requested
date

Otrect atudent
to define the
WAL PIORLEM

£
g
&

m

[01,n 202 fgr

sl + iz

oes

ctudent want 1ot ayted sl abiangt 3
vul = = ?
LIS SRR 3

tre?

l | 1w ag-MA TR

; b Trated Fevdbadh
i Tnrres b inggrrect b

: 1 e AnRLes Faypong ey Ve tign

SUB-CATEGORY 5: (AKING JECISIONS (Con't)




d Stident
g tdent | fiay
You ?“m data
wore dats to "ﬁ"'rm ::;:T:‘:a
~, develop o Yes dita
. solution?

Direct student to synthesize (relate
and combine} useful soluticns.

Student fdentifies what he considers
to be useful solutions

KR - e - I o mateh -
Anticipatad Anticipated Toadback
adequate inadequate Jnd
solutions siulutions diractire

Reinforcement

R
Direct studeat to anatyze protaple cons

| .

9 5
ol esch adenvite solution; rand these solutions.

4
{
E
£
{
£

Studest runk. useful solutien.

Has
student
renhed colutions
consistent
with
data
1

Yes

KOR

SUB-CATEGORY 5: MAKZiG DFCISIONS (Con't)
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Clirect student to
sclect BEST solution,

]

e .
Anvicipatad
teat tcletion

KOR .
Anticipated
other than
best solution

MO-match -
feedbick and
directions

I Reinforcement l

I
2

Critique problem,

student action in terms of:
timeliness, completeness, and consistency.

Give feedback in terms of § criteria for
choosing vest solution, and possible consequences. Anslyze
predictability, perseveration,

Lot student out of loop

when ha:

M chooses not to use
‘wmedldte KOR

the du!?um difficelty.
Quta ava
of training snould be

which the student will be
working.

for decision strategy
e satisfies overlearning
criteria

@rorrectly solves problems of
lable ot this stege
liadted to that expected in
the real world situations in

@setirfies the overall criterta

il

SUB-CAYEGORY 5:

criterion
performance been
schieved?

Reinforcement

MAKING DECISIONS (Con't)

_—
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87

tate:
o sblectives

@ Orysnization of Program

@ Tyre of Atsesiment

® how how tnis knowledge wi-
be used on the job

l

™ you
wént the
Critérion Test?

arm-up

trercises Yes
and Criteripn Péssed “
Test ?

rammer" s T
1 + Necessary to
‘earn similer bodies of
subject matter, then

either directly compare

[ Present OVERVIEW

@ ldentify framswork to be used
in assoclating a group of facts
with s large hody of tnowledge.

these bodies in the learning )
Show how the facts relate to
s3ch other,

event or separate their
learning by a5 much time
ible. —
Next set
Select first/next Pool of facts
4 r fact from an orgenized into
approgriate sel. sats.

0 Q”
: Similar :“:,l': :l'\:”" ¢(s::‘l‘:|.::ll?
] le;uH :g:uﬂ: test (require overt
discrimination. reiponse)
%)

SUB-CATEGORY 6: RECALLIIG BODIES OF KiOWLEDGE




Present the NAME of the fact in
such & wy Lhet 10 15 associated
with KEY WORDS in the definition
of the fact. Associate che KEY
WRDS with the entire definition
— @ Use mediitors for dffficylt
assocallons.

Use moderate ewotion-ldden
mdistory where gortibTe,
SeTect altention-getting
stieuli,

Tett to entura that the NARL does
elicit tha KEY HOADS snd the
KLY WORDS 90 eVTciT al1 the words
usad Tn Jefining the KAML of the fact.
@ Use quides and mnesonics
11 necessary,

fuoquire overt respome

» the name

o elicit the KEY
WORDS and then all

({mmediale) words !

Pretent KOR
(vveedteie) &
relnforcement.

l

Rest
{Optronal)

i
O

SUB-CATEGURY 6. RECALLYAG BODIES OF KMOWLEDGE (Con't)




iy

Durtng repetitions
Change orrer

of preseating
facts

89
¢
Does the A " Deronstrate ) Lan
reprecent 8 PETIFIC *ho | a range ot ol Test s Ludent
THH & vpposed to a Fadngles ang diseririnatirn drsor o gt
GERERAL ConCimT? Yionexanptes
Yes
ligre
Pool of fects ,’:’Cu Tes .
ordanized into sets in set?
Present Test itens on al) facts in tre set to envure
that:
@ AL HAMES of facts do el12t! the hey Words
® The LEY wOPDS do elici® the fyll efinit fons
Y AedTators do elicit correct responyes
@ The relovancy of item 10 Job is recallpd
Require overt respunse
Pr'ennl Record use
Guides ot tuides
and and
Pronpts Lrorpls /

NOTE:  [nsure
Provide «titerion reets
KO# operational
(imewdiate) requirenents

resent status
nformation 3o
STudent can Compare
projrer objectives
with Wiy achieyerent
{perindically}

Does
sludent
reet criterion
14

[

Provide
reinforcenent

—

Rest
tOptigrgl)

Ltogic for
deterrining
if criterion
nas been
re!

SUB-CATEGORY 6: RECAL! THG 30DIES OF KIOWLEUGE (Con't)
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Podl ~f falti
orgenijed into
sets

Reinforce- .
went

. - .

Yilect item from pool for practice racall in response Lo a requlresent for:
Distributed practice

Jverlearning

Unique sequences (randaa ordesr of preientation)

Hdie relevant Lo operational tesa

conteatus! and envirommental stirwli in the stvucture of the 1ica

B

- flequ!7e overt responis

Are Presert ‘ecord
gquides and quides use of

! prematy and quides and !
i required? prompts privpts

Logic for
determining

Provi YUR
rovide 1t criterion hax

{imsediste)

net

Does
Student
< meet criterion

AN

NOTE:  Inture that

(12} criterion s an
operitional one, something
that a student perforas in

(2t} opera{ onsl setting. Inyure
that slunent ries conteatual and
envircrwentdl stiewli.

Tet,

Provide
reinforce-
ment

r’uu recomrendations for refresner trainiey
@ Strategy for disperssl practice =
® Criterion test 3

- =
a s

SUB-CATEGORY 6: RECALLING BODIES OF KIOWLEDGE (Con't)
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State:

® Objackives -criterion behavior
® Organization to met chjeclivas
@ Typa of sssessment

® Melevance to operational setting

o ——

Criterion;
® uple tasks «
ldentify the major parts practice (n
of the motor tkill that -t irety
are to be | © (amplex tacis
saparatel) practice u
tarts and Lhen
in eatirety

Include:
@ utrinsic Jliciting
[

Can
student
discriatnate?
{require
overt
reLgonsy

Pretent sintlar
stimult and
compare; tast
for discrising-
tion,

@ intrinsic kinasthetic
cuss .

SUB-CATEGORY 7: PERFORMLIG GROSS MOTOR SKILLS

il
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MRS P

A TS T

Rext part

92

Sime Part

Shap ng (-“terfun
@ Reinforce the
Tearners clolest
apsraaieation to
AN the desired per-
A for=ance.

e

Selact first/aeat part,

@ Present desnstration of this ‘un
and compenent partt of the skill
along with a verdel jnscription of

the cbjectives for turrect pirformnce —
@ ldentify and dascribe the Componants r—_

of tha part
® Describe controiling cues
- extrinsic, viiciting cuas
o intrinsic, hinasthetic cues

| Student observes demonstration

Teit sludenrtys uadesstaning of the

objectives of correcl performance

@ Have hio dey -ibe anc desonstrate
the cerponents of the part.

© tiave hiwm dascribe the pertinunt
eatrinyic eliciting cues and the
fatringic hinesthetic cues (1f
describaple).

ver.odiy
LR

lreediate
x0R on
each item,

Ho

Student describes and deswnstrates

Direci student to practice siill
{Part). Fresent eatringic
eticiting cues to Tnitiate each
prectice gsent.

ROR
@ Provide » penalty for
competing {incorrect) respontes.
® Evaluative feedback
--what 13 he doing right,

wrony.

® Comparatiee reedback
~tiow does ne “oepdre with
objectives, model, and
standards in operatfonai
setting.

® (Lete in this phave, call
attention to intringic
hingsthetic cues inherent
in correct performance)

PAUSE

.

Qe inforeensnt when shaping
criterion 1y mel

watl to
observe
~ode)

Rest

I Student performs shill

Periodic

Hay
<riterion
been
et
>

(21

. SUB-CATEGORY 7:

mcdel :

@ fresent demon-
stration ¢ skill
{Part) along with
verbal description
of correct per-
formance.

@ Ide.a! ' fy and
describe twe
corponents of the
part.

@ De.cribe controlliag
cues .

@ eslringic, eltcit-
ing cues

w intrinyic,
sinesthetic cues

\
PERFORLIG GROSS MOTOR SKILLS (Con't)




@ VYary conditions of prac-
tice through range that
wstght be encountered on-
the- Job

@ Increase “ncite” graduslly
to that expected on-the- /

o+

Staping Criterfon

® Reinforce the lesrners
tlosest approximation to
the desired response.

& Raduce frequency of
reinforcement and KOR to
oparational level after
student successfully
parfor=s response.

® “x" consecutive correct
perforrances under on-the-
Job type conditions and
“noise* Vevel

@ Jsing operational level
feedback and interval
kinesthetfc eliciting
cues a5 feedback

@ Nat requiring other
forms of KOR

] r:nm. corn‘:t dm.u:tu‘-;:m: ﬂ 5}0 pArts
and conponant parts o shill along
with & verbal dascription of the objectives
1or COtract pof lormance.

@ Describe controliing cues
- extringic, aliciting cues
- intey sfc, cinmtihetic cund

‘l Student observes demoastration

Test studeat's understanding of the objectives

of correct parformance

@ Mave him dascridbe snd demonttrate the farts
of the skil)

q Have hia describe the partinent extringic
elfciting cues and the intrinsic kinesthetic
cues (if describable).

I Student describes and demonstrates

Inmndiste
&OR on esch
item

Direct student to pructice shill. Present
extringic Wiciting cues to ‘nittate eich
practice event.

SUB-CATEGORY 7:

I Stident performs skill

Peripdic reinforcement when shaping
criterion is met

s

Ooes
Student Yes

Has
criterion
for
overlearning
been

met?

Recommend 4
schedule of refre: er
training

sT0P

KR
@8 penalty forr
competing (Incorrect) responses
& instruct student to respond to
interval kinesthetic, eliciting
cues
@ if required present:
- evaluative feedbsck
- “omparative feedback
@ {early in the ghasse, <a))
attention 0 inlrinsic «inesthetic
cues faherent in corvesl perform.
ance)

PERFORMING GRO! S MOTOR SKILLS (Con't)




M

State:
& Objectives
@ Jrganti2ation of progree
@ Type of stsessment
® Palevance to operationst
settine

YOu waul
criterion
test

" {ritarion for dividing tash
into parts, Smaller parts
ara sppropriste for:

@ Students wilh lrasge

bttty
@ Higher compienity tasks
@ Longer tasks

Presant averview of the entire mcneuver
® loentify the parts that wiil be
practiced separately
® [dentify scenning requirements
Demonstiate eaneuver using model of
performance Including scen.

I S

Hext part ————— -
= — ttlxt first/next gart of the maneuver

Same part

fresent specific objectives for this
part of the manvcver. Test for ——

understanding,

Does

Student
Understand
?

® Describe the skill to be perfonaed
including metor act, ;Can pattern
and focug,

@ Oeronstrate skilled performance,

® Direct student to practice the
part of the maneuver.

Student sttesnts to match
skilled performance of

s¢an and fiius,

immediate
OR

Has

Student

met Criterion

for this

tria)
?

Practice 2avironment s.0uld

include:

® rediistic critics) stimuius
cues, continuously available
during performance of tack,

# opportunity for high fidelity
operator response.

© dynamic system hehavior -
the evolying display-control
relationship,

model, 1ncluoin) motor acts.

Use shaping technique:

@ criterion for any specific trial
is based on the degi.e of success
chieved on previcus trialy,

@ Reinforcenent should be contingent
upon the student making 3 response
that 5 an increment closer n
approximation to the desired
response,

Reinforcement

Tes

SUB-CATEGORY 8:

STEERING AND GUIDING-CONTINUOUS MOVEMENT (Con't)

o

o

P




A e

Inform ytudent that he will now
praciice the entire canevver,

Present objectives
for mnsuver. Test
for ungerstending,

Practice environment should
) faciude:
@ Jescribe skills to be pe. formed @realistic critical stimlus
including motor scts, scan patterns, cues, continuously avaflable
s_ﬂ and fucus. during performance of task.
B0eonstrite siilled performances. @ opportunity for high
@ Direct student to practice the fidelity operator response. :
ueneuver, ®dynanic syster bohavior - :
(¢ the svolving display. N
control relationship. N
Student performs maneuver @ préctice uncer varied ]
A conditions., ]
Rast I £
Has B
o student
wet ceiterion —_ Use shaping H
in this technique

trial
?

Criterion described in *erms of:

© $m00thness of movenent.

omagnitude of excursions fros
aptimum path.

o percentage of time within

tolersnces.

criterion?

Reinforcement

State recommendations for
refresher training

SUB-CATEGORY 8: SYEERING AID GUIDING-COTIHLOUS MOVEMEIT (Con't)

o



SIATE :
©® Mjectives-critorion
behivior

@ Orgenization to aset
objectives

® Tyoe of Asteizment

® feiavance to cpere-

tions) setting

Pretent overview of proceduies.
1dentify main phases i
procedure

Can
student

dizerini.
nate?

Prograomer Note:

The site of the
learaing block It
determined by:
®ability of student
@ cumplexity of
material
@ tength of entire
procedure

Deternine the size of the blecks
of muterial to be learned.

Identify the individual <teps 1n the 4
speciféc black of the procedure to be 5
Tearned st this tiee,

O————

Present the firtt/nent : E *
checklist iten. dake it . =
{dentical to operations) . =
setting. E;

2)

SUB-CATEGORY 9: POSITIONI{G MOVEMEAT AID RECALLING PROCEDURES




Peuse

Cisplay checkitst fiam.

Stusent observes demonstrélion
with 3 visus! model:
® Steq
® folerances
® Dut of totersmce v tion
® Holo~ behavior

9

Hote: The equipaent that this procedure 1s
demonstratey on dodsn't Aave to be highly
real{atic, tut the Pusn model's respomies
in this tection do need to correspond 1o
operational responset. (e)

alds; Does
Are @ Mediators student
Sy alds @ Mo want to develop
required? {with eptionsl
Assoctition

if possitie)

Prosent Lest ttem:
® Checklist {tam from operations)
setting
& Gutdes and prespty
Ash detalled description

@ Present hnowledge
of results,

@ .dentify errors,
® Nrect student on
how Lo correct

errors.,

Susdent varbalizct or phyticelly performs motor response.

The students procedural responses must be highly
realistic, although the equipment rediise may b
s minimes.  (38)

s
performance
correct?

Present tewediate know-
ledge of results and
refinforcement.

SUB-CATEGORY 9: POSITIONING MIOVEMENT ANu RECALLING PROCEDURES (Con't)
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il

Sl b e A e i e e

Damonstrate Lo block of procedwras. Adsecinte chackiist
ftem with requirod perforrmace. [nclude reduntcat cue
retponts pattevas. Inclulo the last iiem tn tee provieus
block, Use mentsl {in-the-.wad) rohsartal of sequentia)

I

Present test item:

@ K te Firtt/neat chocklist 1tam frem
oparations) tetting

@ Ak for detutled description

@ Require raalittic perfermance

Presont
| wuides and
prompts

ia dlo A7

Consider 411 the blocks of
procadures to be one Block.

SUB-CATEGORY 9: POSITIONLNG VOVEMENT AND RECALL LIG PROCEDURES (Con't)
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45

N

p——y b
Protent tlatis {nforeation 19 comeacutive correct { k-
stadant cia Ctugare mu trialy withpt:
shjoactives with ais schiovesnnts .

{
el 2]
complesily, strass) )
snd noite s stullant 7
bk ~
Presem varissle et
ond delored .
reinforcamiat

Student must correctly
par“orw the procadures “X° =
tiaes comsacutively under E
the fmmn comditions:

delaved and varisble knswledgr of resuits l

0 delayad dnd virtuble retaforcement =

@ oparations} Yevel *rofre” =

L] u-vu-éu tyse stialus {n terms Of =
- form

- complenity E
- Streds
@ 70 guidas aid prompts other then those

in the oserctions] setting e
® stept Integrated inte o moeth sequence

fresent i3
reinforcammt

State recomandations for Mmher trataing: i .
[ d Straugy for refreiher traie
@ Critarion test

SUB-CATEGORY 9: POSITIGULIG HOVEMEIT PHD RECALLING PROCEOURES (Con't)




T L A AT SRR

State:
@ Wjectives

@ Crgenization of pregram
ol of Assessment
@ Mlevince Lo oparetions] setling

.l o,
!

Prasent beief overview of progren “

@ ldontify discreta voice
commnication patterns that
will be studied,

@ Point out critical cues and
performences that are
different from hebitual avery-
day type voice communication

)

Test to determine if student Mg
« knowledge of the terminology.

Tstudent attepts to pass test.

. Criterion for dividing

; sateris) iato parts:

@ ldentify masag,
potterns that
norma)ly ocrur in

the job secting.

Use Bodies of Knowladge
Algoritim for this sub-
routine. (-

@ ldentify similar cues (usuaily

suditory} that frequently are
confusing,

@ Test to determine 11 student
can discriminate among thea,

Student attespts to discriminate . E

Can

student

discriminate
?

tet to anticipate & restricted set of
voice comunications - listen for

birect student to form & perceptusl ol %
certain words,

SUB-CATEGORY 10: VOIZE COMUKIICATING




Ui

s

IS e L

Poo) of Voice Commmnication
(xevcises for spacific wice

proceduras .
@ Podels of corvect performance.

@ Exorcise. for one role,

@ Crots teaiaing ftem for
other related reles 1n tagm.

@ Exercise with virying de-
grees of “solss® and stress.

@ Note critical cuet and v
@ 1ot to unsure that the student can

" Lo
o Ommoastrate first/aest volce procedure =

01 & wmodel of correct performance. Lone

Ldme

tdantify critical cuss,

Student attempts to ldentify
eritical cues,

toe ]

Presest oreclics szercise

varistion of
o

with 4 ¢

specific
oR

for
Corract and {ncorrect
Components
(reinforce correct components)

Student role plays voice commnicetion procedure
taoos

Practice Party
that were per.

Was
it
correct o Pause
? L —
Yes

heinforcement for
entire procedure

formed in-
correctly,

Pavte

Yes

SUB~CATEGORY 10 VOICE COIMUNICATING (Con't)
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i
1]
£ 102 l
3 : 1
1 . H
nest .
o3 Randouly select firi/aent voice latton of \ {
* 5 < C@"’L::‘:'g'“"” - tommntcotion practice esrcise AL ST 30 seerile - HE
5 - e from any of the voice procedures. samy =
s Student rile plays voice commmication prosedure with o ; E. ,
single tlcoge or taen of stooges 4% resvires, R
E: Soecifie ) 3
o owtionct ‘
- for correct and incorrect hest = »
' A components . i
- - brezant Model 3
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E freecite ..
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Criterion:
= @ correct performances
without “notse™ or
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@ 0n-tha-job level of performnce
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= operational setling E
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Present

® vrerview W progrem

W mject Tves (couchad la
Tadirect terms)

)

=

Pretest Lo mrature student'y

wisting attitudes

Ones

student

have desired

attitudes
1

Student taket ittitude pretest

CPiuse and teplemat 3
tesrning approach to
strangthan the affective
compraent (feelings,
emotion) of the desired
attitude.

Stusent perfoame

learnieg events
selected for

learning appraach

SUB-CATEGORY 11: ATTITUDE LEARKING

s of Tearning approachrs 1o

st

rengthen the +ffective Componert

of an attitude.

1. 6 Neetrerahi
h%npi to ge student to

(1a)

yrous .
2. Condittonin
ToadTTon ¢ positive motion mien

(101 by us1ng shaping techniques, i.e.,
reward the student for making only

J.

{le}

Mote:

tdent{fy with a group which hes
the destreble sttitude 43 o
form

he displays the desired altitude

his closest sprroximation to the
desired benavior,

Jo¢isl Learning - Imitation
Toute TwGeat 16 3dopt the
desired attitude by havirg hiy
imfiate the attitudes to an”
1n people he identifies with,
and reward him Yor following
such behavior

dats,

Learning spproaches arv tisted

in order of posar, the latt
being most powerful.

See yuidelines for implementation
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3
]
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Menu of learning approaches to
strengthen the cognitive component
of an attitude:
1. Description of Desired Attituda.
'y present the student
(28) with a description of the
desired attitude or behavior.
2. Peer Group or Authority Figure.
TommunTcate act that the
) attitude of his peer group or
(1) Luthority figure disiers from
hés attitude, and how it differs.

3. Cognitive Dissonance.
F:ﬁuco cognitive diesonance

) within the student by producing
a discrepancy between two or more

of his cognitive elements,

4, Counter Ar ts from Reference

(2d) Fnsure that other members of the
students reference group present
specific arguments for the cognitive
components of the desired attitude
and counter arguments tailored to
meet the student's objections.

5. Parsuasive Muu?gs.
resent previously prepared

(2¢) persuasive messages to the student
with arguments why he should adopt
the cognitive componants of the
desired attitude.

6. Intensively Indoctrinate Student.
TybJect the student to & combination

of approaches including:
(a) frequent repetitions of
on descriptions of the attitude,
‘ (b} communications on peer group
norms ,
{c) tailored arguments to couater
students resistance,
(d) prepared irguments attributed
to a high prestige source
Hote: @See quidelines for imolementation
data
@ earning approaches are listed
In order of power, the last
being most powerful.

Choose and implement a learning
approach to strengthen the
cognitive component (perception
xnowledge, informatiun) of the
desired attitude.

das
cognitive
component

been adequately
strengthened
?

Yes

% Choose and implement a learning
approach to strengthen the
behaviaral component {responses,
acts, deads) of the destred
attitude,

Has

behavioral

component

been adequately

strengthened
?

Yes

attitude and behavior.

J Give criterion test for desired

Does

student

have desired

attitudes and

behavior
k4

Reinforce

STOP

UB-CATEGORY 11: ATTITUDE LEARNING (Ton't)

4

Student performs test

Kote:

Me.u of learninge apo "¢:hes to

strengthen the behav:'~

compenent of an attitucd,

e &%_'Qg_t__ﬂ_thavior; Qequire the
Subject to ract out” the
behavioral aspects of the

(3a8) attitude by role playiny or

perforr the desired behavior
in the operational setting.
@ Public Commitment: Encourage
Student to publicly announce
(3ny his conformity and allegianre
to tr2 desired a%titude. .
® Conditioning: Place student in
3 Job-Tike setting and
reinforce any behavior that

(3c) seems 5o be a product of or

compatible with the desired

attitude,

@ See guidelines for
{mplementation data.

@ Learning appruaches
are 1isted in order
of poser, the last
being most powerful,
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FIGURE TII .1: Flowchart of Block III .1: SPECIFY LEARNING EVENTS/ACTIVITIES
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OVERVIEW

Media selection is the major means of determining how instruction is
to be packaged and presented to the student. The choice of media mix

affects both the effectiveness and cost of training. The instructional

L YT, .‘f}m,,. ] MELRURERE LR Kot e i R

. . b o Sl
b i et ittt At L e A R j
e oL sttt i

management pian is the set of procedures used to assure a smooth flow
of students through the training system. The System Master Plan is the
controlling document for the further development and implementation of
the instructional system. ;
' *Portions of this material have been adapted from: Braby, R., Henry, J. M., |
Parrish, F. W., Jr., and Swope, W. M. A technique for choosing cost- !
' effective delivery systems (TAEG Report No. 16). Orlando, FI.: Training 5
, Analysis anc Evalcation Group, NTEC, April 1975, g
: 105
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SPECIFY INSTRUCTIONAL MANAGE™ZNT PLAN AXD DELIVFRY SYSTEM %

1.0 INVRODUCTION §

: E

1.1 Media Selection E

=

Med(a selection is the major means for determining how the instruction . E

is to be packaged and presented to the student. The choice of the media §
mix affects both the effectiveness and the cost of training. Choosing o)

the hest or mst usable mix of instructional media is difficult to do.

B

vl 3 T |

A systematic approach requires a consideration cf the nature of the

objectives, the learning cateyory of each group of objectives, use of

learning guidelines, development of activities based on thes2 guidelines,

definition of the stimulus requirements for those activities, selection

of media mixes that have the characteristics needed, consideration of
constraints, costs of procurement and operatinn of alternative media, :
courseware development costs, and characteristics of the student popu-
latton.

Media can be classified and described in multiple ways. Appendix A
lists media and media mixes under the headings “Audio only, Audio-Visual,

Computer-Simulation, Visual only, Print Materials, and Special and Non-

il Wl s e U G o L

standard [tems."

il ey

1.2 Management Guidelines
An instructional system must be managed to ensure the smooth flow of o

PR P

il

students through the training system. It requires provisions for students,

2ot v sl

instructors, support personnel, facilities and equipment, courseware, and ..3"
organization. All of these interact and a decision on scheduling any one '
may effect how the others must be managed. This is true even with an

outwardly simple procedure, such as the situation when an instructor is
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lecturing, testing, grading, and moving on to the next lecture in a

group. When each student {5 moving through different kinds of instruc-

tional materials at his own pace, aven more planning is required,

1.3 System Master Plan

A System Muster Plan (SMP) is requirid to coordinate the efforts of

those who will develop and implement the instructional program.

While

this document is subject to revision as instructional development con-

tinues, many reasonably firm decisions can be made at this point in

the mode).

The procedures for activities in this block are shown in Figure I1I1.3,
the fold-out page at the end of the block,

2.0 PROCEDURES

2.1 Select Pool of Media Mixes

The first step in this block is to

identify a list of media mixes or altern-

atives. A media alternative is a form of

instructional material that contains the

stimulus criteria required by a specific

learning activity.

Identification of

media alternatives is done by selecting

those media within the learning category that have the required stimulus

¢riteria.

delivery system,

Required stimulus criteria are those basic qualities or capabilities

These become candidates for possible use as part of the final

of a medium (such as visual images, motion, color, and sound) that are

Lot "

g2 L
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required to carry out the intent of a learning activity. These required
stimulus criteria can be specified by types of stimulus inherent in the
learning activity, the student response, and performance feedback demands
of the learning activity.

In Block IlI.1 the learning objectives were classified according to
learning sub-category. The learning guidelines were identified for each
sub-category. The list of learning guidelines for each set of similar
objectives were then used to plan learning activities. Figure I11.4
shows the reverse side of a Learning Objective Analysis Worksheet. In
this block, you will primarily be using this reverse side of the form.
Use this form as a worksheet to make media selections.

Following is a continuation of an example used in the last block.
The terminal learning objective is: identify US and USSR destroyers.

Some of the learning objectives are:

§5353;2§gpny Learning Objective Action Statement
CLASSIFYING 1. Classify Claude Jones Class as US or USSR.
CLASSIFYING 2. Classify Forrest Sherman Class as US or USSPR.
CLASSIFYING 3. Classify KOTLIN Class as US or USSR.
CLASSIFYING 4. Classify RIGA as US or 'JSSR.

CLASSIFYING 5

. Classify KOLA Class as US or USSR.

The learning activities for all five objectives are so similar that

you may mike decisions for the whole group at the same time.

= ot RO G AT i Ao T A oLl LD

I
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Learning Category

line

Medila Seiection Criteris

hladia Pool

Learning Activi’y

FIGURE IIX.4:

- oy

COMPLEXITY CRITERIA

(ntticutt Motor Acta -
Motos Purt ot ~nud of
Yeainina p— -

STIMULUS CRITERIA

Abaadn .

Visust F-em )

e
» Lok

, Plom,
Ling C , Plan. s

Object, Solid .

Full vicusl sav A

Sui

Viasl Movament !

Fol

Limlied — _1-_—1

Media Selection snd Rationsle:

Tactile Cues

interrd Btiemuiue fotion 2%,

Fine Lalagion Acte

Broad Movament manipulstive Acts.

TRAINING SETTING CRITERIA

tenbividusl Trainee or tesr) t7gining ot o
Fiued Loy =

individusl Trairase with simultanaous
h ction or many b

ladividusl Treings or tesm treining with
independent Instruttion at wny
Location

Individusl Treines on-thejob,

Smell Growp

Large Group ot Single Location

Toam ing -

ADMINISTRATIVE CRITERIA
Site of Coutsswars Development

Local
Contrabe— .

Megnisude of Acivisition Cont
Low.

High

(Reverse Side)

Learning Objective Analysis Lorks

heet

st ot gt bt ol
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Rumber Learning Guidelines Corrvespending Activity _
1 Clearly infor< the trainee State the objective in writing.
3 Display distinctive features Call attention to the diferences
of the pattern in each ship in pictures.
8 Prov” ‘e opportunities for Practice 1dentifying by looking
practice at pictures with correct identi-
fication available immediateiy.
11 ?rovide full range of Show varying views of the shins.

patterns

The rnumber for each learning guideline chosen for use for these
tearning objectives is listed in the extreme left-hand colwm. For
this exampie, only a subset of the possible leaning guidelines are
used. The guideline statements for each learning guideline number are
vound urder CATEGORY VII: C(lassifying - Recognizing Patterns, in
Appendix A of Block IIf.1.

From those learning guideline statements, the learning activities
shown in the example above were derived. TVhis was done in Block III.1.
These activities should have been entered in the Learning Activity column
on the left-hand side of the worksheet (Figure II1.5).

tach of these learning activities now must be translated into applic-
able stimulus criteria. The possible stimulus criteria are iisted in
the center column of the worksheet. If the activity involves sound alone,
consider the choices under audio stimuli. If the activity involves visual
stimuli, specify which visuals are needed. For e;ch stimulus criteria
applicable to the selected learning activi*ies, put a check mark after
the appropriate stimulus criteria on the worksheet. These are very
important because they will be the basis for selecting the pool of media

mixes.
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COASS T

line Mu Sslection Criteis

3‘

Learning Activity

- State the objective in

writing,

- Call attention to the

differences in each ship
in the pictures.

Practice {dentifying by
Tooking at pictures with
correct identifications
available immediatety,

- Show varying views of

the ships.

COMPLEXITY CRITERIA
Datticult Motor Acht.

i Motor Parlarmancs & emd of
Yeuining =

STIMULUS CRITERIA
Vieust Form

Abach

Pictorial, Plans.

Line Cox tion, Plane-

Oblent, Soiid
Full visual envi

Visuel Moverment
m _

Limiso

[JT) p—

A

Visusl Spactr :m
Biack snd \White

9‘# Scale-

Caoloe

Seale
Exact Scale

Audio

Fuli Sount Rangs—
Awbient Sounds.

Madia Selection snd Rationais:

Owar
Tactile Cuse

Sonbarsnad A

lon Cuee
Extornal Stimuiue Motion Cues

Fine manipulative Acts

Br00d Movernem menigulstive Acts.

TRAINING SETTING CRITERIA
individual Traines or team trgining & o
Fired Loasth -

tndhddual Treinees with shmulteneous
instraction o meny locstions

ml‘“«bﬁmmh
IWAMCIM

Individuel Truinee 03-the-Job.

Sl Froup

Large Group et Single Locaion
Yoo Sotting

ADMINISTRATIVE CRITERIA
Site of Cavrsswere Development
Locsl

Contral—.

Magnitude of Acauisiticn Cost

1.0W.

Hegh

FIGUF#E II1.5; Sample Worksheet
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Some media ave generally more expensive than others. As you choose
the stimulus criteria keep the comparative costs in mind. Try to use
the less expensive stimuli when they will do the job. Table IIl.7 dis-
plays the media from high cost on the top left side to low cost on the
top right side and bottom of the tablee.

TABLE II1.7: Comparative Media Costs *
Higher < — - > Lower
A cost Cost
Film Television
Full Motion/ 16mm tical Sound 21
c rcial Standard Super 8 Op oun nch Quadraplex Broadcast
Full Motion, Super 8 /W/WO 1 Inch Helical Video Tape
Non-Standard Sound _ ) -
3/4 Inch Helical Video Tape
1/2 lnch Helical Videa Tape
v
Variable Rate Bessler Cue-See Magrnetic disc interface
Norelco “Pip"
v 7
stin 35mm Slide Video disc
J Filmstrips (loops)
VLower
Cost

T

U S oot R
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EXAMPLE

Activity 1 requires a visual form--alphanumeric (combination of
letters and numbers)

Activity 2 requires a visual form--alphanumeric and pictorial, plane.

Activity 3 requires the same visual form vlus additional alpha-
numeric means of giving feedback.
Activity 4 requires the same visval forms.

Now, using the worksheet, go down the 1ist under Visual Form and check:

“Alphanumeric"
“Pictorial, plane."

Under Visual Movement, nothiny indicated a need for movement, so check:
"Still v

Under Visual Spectrum, nothing indicated a need for color so check:
“Black and White."

Under Scale, nothing indicated exact scale.

Under Audio, no activity indicated a need for audio.

The worksheet should now look like Figure I1I.6.

The next step is to take the learning sub-category (the learning
objectives were classified according to learning sub-catagory in Block
II1.1) for the leaming objective or group of learning obJectives, and
locate, in Appendix B, the appropriate matrix for that learning sub-
category. A sample of one-of the matrices is shown in Figure IfI.7.

The items on the matrix are:

A. Criteria for Media Selection

B. Complexity Criterion
C. Stimulus Criteria
0

Training Setting Criteria

el o Yo e i 1 114
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Lasrning Category z’:’. Madia Selection Criteria !«] Maedia Pol
CLASSIFYING 5 - —_—
Lsarning Activity

State the objective in
writing.

Call attention to the
differences in eacn ship
{n the pictures,

Practice identifying by
looking at pictures with
correc* identifications
available immediately.

Show varying views of
the ships,

FIGURE I1:.6:

COMPLEXITY CRITERIA

Ovfticul Metor Acts.
Smooth Mator Perk

P

STIMULYS CRITERIA
" dsuat Form

Alphanunarie
Pictorisl, Plane ——

Ooject, Salls

gy m::;Ft

Full viaul aiwi

Sl

Liedend

eulf

Visusl Spactrum
Bleck snd Whits

Groy Scela
Coloe

Scale
Ennct Scale

Ao
Vois» Sount RANDE e i s

Full Sound Renge-

Media Selaction and Retionale:

AL

Othw
Toctite Cues -

Imecnel Stimutus Motion Cuse

Extarnal Stimuius Motion Cuss

Fine movoment manin tative Acts.

Broad Movement manipuistiv, Acta

TRAINING SETTING CRITERIA

intiividusl Yrainme or tasm training ~t 8
Finsd Loaath

individusl Trainaes with simuitensous
. ton or meny Kocsth

R

individusl Yrelnes < teem training vith
indopen:tent IARrUCtION 31 any
Locath

Individusl Troiree on-thejoh

Small Group

Largs Group ot Single Lozation

Yoam Setti

ADMINISTRATIVE CRITERIA
Site of Cousseware Davelopma.it
Locst

Centeal —

Maghitude of Acquisition Cost
LL“'

High

Sample Worksheet

|
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SUB-CATEGORY 2
CLASSIFYING

Sirectioans:

Ts cheese a celivesy
systea,

1. Plces & "J° titgae

F

Altarnatave lastructional BDelivery Systess

Livery Approaches
ormicting the Application
of All Ledrniag Guide . ines
snd Algoriths .

Belivery Approsches BOY
Pacrsitting Complete

Application of Learning
Gridaliens and Algorithe

penoil) f1 bones
Yepresenting criterie .
(rous) that suse be sat.
3. Sslect the delivary 2 H
systens (columnsl that [ ) »
heve an “X° im esch vou e “ - 3
desiganted by a /", < 3 H .
STheta ars the csadidate Py H v
delivery aystems. H el Vs H : 2
[ ] [ e » - 8 - -
L U - a a
- ) ™ 3 e - -
s - »- - » +
-4 (-] € - " o L]
- - € - rd -9 - -
I - & & v Ladied [ -
Rl - & - - - O . 3 -
A v - “w [ " 3 . L] - ~
- ] - t LY at ab - [ »
Celteris fox 2% 4 2 ® L 2 ax LR AN
lelecting - R I BN - DA P -2 R B
Tasteuctional s w13l 2] 22 el 2%1ol%] e
Serens <o {2Fols) as J3lsslsiz]e
Systease L3 N P I aa ale31218)3
Stimuiys Critecias
® Visual Form
Alphsaumeric _ X X1 XX X X X X
Pictorlal, Plane X X I XX X X X
Line Counstruetion, Planc £ X 1 X 1X S X X
object, Solid x ]
Tnvironment X
@® Visual Roveasnt
seild .3 X X | X X X L RS
——
Linited x x F3 K
-
raly X X
® fca.
trace Scale 3 X
® audio
Valce fourd Range )3 X X X X X X
rull Sound Raage X x
Ambiint Sounds .S
Other sctile Cues X X
Inter :1 Stisalua Motlen Cues X i
Eitarnsl Stisulus wWotion Cuer X
Training Setting Criteria i
9 ladividual Trainee st & Piued Location x x xX -4 i X X I i
® Individual Yrainee with Iadependent X X X
Inetr.ction at Aay Locationa X
@ $sall Grouwp : x| x % x
® Large Group at Single Location X X X .4
b aintstrative Criteria
@ Site of Ccursevare and special Hard-
ware Davelooment
Local Xy XX X X XXX
ver X X1 X! x X X X I xix]x
@ Magnitude of Acquinition Cort
Low X | x Xl x XixX X
“ign X . X X

FIGURE III.7:

Sample Matrix
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E. Administrative Criteria
F. Alternative Instructional Delivery Systems:
G. Media Approaches which permit the use of all learning

quidelines (events) for that learning ceztegory, and
H. Media Approaches that permit use of only some of the
learning guidelines.

I. The .amos of the medfa.

S,

It stould be noted that ail cf the above criteria for media selection, '
which includes sections B, C, D, and E of the Matrices will not be present :
for each sub-category. When one or more criteria are missing it is !
assumed that the media cnoices available for that particular sub-category
cannot be differentiated on the basis uf the missing criteria or are not
neeced. That is, each medium is presumed to be equally effective for
delivering the instrustional material ir reference to the missing cate-
gories. Therefore, the media selection will be based on the criteria
that are present and on cost factors.

In the example, note the Stimulus Criteria items checked in Figure 11I.7.

For each stimulus criteria checked, follc.' across and note where x's

appear for that stimulus criteria under different media approacnhes that
have x's for all the checked stimulus cricveria items,

Thus far in the example, the following media choices should have

been noted. .
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Next, luok at other criteria. Going an down the matrix to the
Training Setting Criteria, ave there any special constraints that need
to be considered? In the example, the terminal objective is for train-
inug in school or in a unit. That would include individual trainees

with independent instruction at any location. MNow select the media

with matching x's. These three remain.
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How, go on down the matrix to Au istrative Criteria. In the
example, the course is to te developed centrally and you have been
directed t5 keep the acquisition costs iow.

This additioral information dnes not chanje the set of three choices.
Record che three choices on the worksheet. [(h2 worksheet will now look

like Figure 111.8.

practicality of its use in the specific

training system. Reject thuse media

2,2 Make Media Selection i
2.2.1 Reject Impractizal Approaches
Each item remaining in the list of
media should be evaluated in terms of the
O
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CLLA?S‘?P‘Y In\: )

Guide
fine

Madia Selection Criteria

Media Pool

Learning Activity

1. State the objeziive in
writing.

2. Call attention to the
differvences in each ship
in the pictures.

3. Practice identifying by
looking at pictures with
correct identifications
available immediately.

4. Show vary.ng views of
the ships.

<I6U

COMPLEXITY CRITERIA
Ditticult N.otor Acte,

Smr;ol\ Novor Momune; - cndrol

Study card sets

o

STIMULUS CRITERIA
Visusl Form

Pictovial, Plane.
Line C 1i

Microfiche
Sound slide/film strips

Ovject, Solid
Full visusl envi

Visusl Movement
St

Limited
Full

——

Visus! Spectrum

Black end ‘Mhite —
Gray Scale -
Cotar

Scale
Exact Scele

Audio
Voios Sound Renge

Full Sound Rengs
Sons larnt Soueds .

Media Selectl

Oeher
Tactile Cuse—

interndl Sti Motion Cuss =
At

Laea Bdko ol

€ Cues

Fine ot Iotasion &cte

Broed M menipulstive Acts

TRAINING SETTING CRITERIA

tndividusl Treined Or teem tralning ot &
Flaed L i

individus Trainess with simv'tsnsous
instruction or meny I -

individusl Tralnee of tadm training with
Independsat Instruction st mwy
N oo A

Individual Trainse on-thejob,
Smali Group

KRR

b

Large Group at Single Location
Teem Setting

ADMINISTRATIVE CRITERIA

Site of Counswsrs Déweiopment
Locat

Cantral

Magnitude of Acquit'tion Cost

Low.

N

High

E I11.8; Sample Worksheet
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that are impractical. The media types that remain are considered to
be candidates for use in the proposed system, and will be subjected
to a cost analysis. Some of the factors that may be important in
rejecting media types are:

1. Marginal Techniczl Solutions: The learning guideiines

cannot be easily carried out with the medium.
2. State-of-the-Art: The basic medium is under development

or test and may not be availatle for practical application

by the time it is required.
3. Size of System: Some media are useful within large training

programs, others are suited only for small programs, and
therefore may not be suited to the size program being
considered.

4. Interface with Existing Program: Many new courses must be

designed to fit into existing programs, which places con-
straints on the new courses; e.g., equipment on hand,
available classrooms, scheduling practices, etc.

5. Time to Produce Media: Media which require long lead times

for development may not be useful when scheduied ready-for-
training dates do not allw a long development cycle.
6. Budgeb Cycle Constraints: While the application of some of

the powerful training approaches, such as CCTV (closed circuit
television), mdy result in low costs per student graduate, the
initial investment is substantial. Unless these resources
appear in existing budgets, the application of these tech-

niques to an immediate problem is not feasible.
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Adoption of Innavations: Croject team members frequently
resist innovations. If the proposed media is significantly
different from existing techniques, either adequate resources
must he focusad upon gaining acceptance for the innovation,
or a more traditional approach must be selected.

Courseware Development: 1f the courseware is to be locally

developed, skilled personnel, equipment, time, and doliars
must be available.

High Cost Alternatives: The projected life cycle cost of a

media approach may be significantly higher than other cqually
useful alternatives. Reject high cost alternatives.
Learning Style of Trainces: If trainee has low reading ability

or would be limited in his abiiity to use certain kinds of
sedia, then reject these media as -inappropriate.

Other Constraints: A variety of other practical fartors

should be considered; e.g., command policy and existing
fovestment in production facilities.

Table 111.8 gives examples of possible rejection rationale for different

media.

Based on the rejection rationale just discussed, make a tentative final

media selection. In the example, apply some experience and judgement.

Sound slide programs can be used by individuals and by groups, but they

also have an audio track that is not required. The microfiche requires

a reader waich the study card sets do not. Make a tentative choice for

the study card sets and the microfiche. The worksheet will now 100k

Tike Figure I!I1.9.
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TABLE III.8: EXAMPLE OF REGECTION RATIONALE

Initial List of Media

1. Laboratory Carrel
2. Teaching Machine, Branching

with Adjunct Equipment

3. Programmed Text, Branching

with Adjunct Material and
Equi pment

4. Procedure Trainer with

Adjunct Display and Logic

5. Procedure Trainer with

Instructor

6. Logic Trainer

7. Operational Equipment with

(Prmogrammed) Manuals

8. Operational Equipment with

Instructors

9. Ricroform with Information

Kapping and Adjunct Equipment

10. Simulator with Adjunct
Displays

11. Television, Video Disc
and Adjunct Equipment

Rejected Impractical Approaches

Rejected: Too extensive use of
written material.

Rejected: Marginal Techuical
Salution.

Rejected: Too extensive use
o7 written material.

Rejected: Budget Cycle Constraints,

Rejected: Inadequate State-of-
the Art.

NOTE: Example assumes that
trainees have low
reading ability.

A
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Madia Selection Critaris

1. State the objective in

wri ting.

2. Ca’1 attention to the
differences in each ship
in the pictures.

3. Practice identifying by
lcoking at pictures with
correct identifications
available inmedintely.

4. Show varying views of

Full s e — _i'

!
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Study card sets
Microfiche '
Sound s1ida/f11m strips

mmwﬁm:

TRAINING SETTING CRITERIA
Inalivichusl Tralnss of %ean v sining at &
Fiond Lows

/.

ADMINISTRATIVE CRITERIA
Si%e of Covrnpwests Davilopmmnt

Cantral

Magohude of Acsuiation Cost
LOWa B

High =

FIGURE I11.9: Sample Worksheet

Study Card Sets:

Since the study card
sets are less expensive
and do not require a
reader, and at the same
time can present the
instructional material
23 effectively as
microfiche or a film
strip, the card sets
were selected as our
medla cheice.

Sound was not requirved,

therefore the use of
sound slide/film strip
was not chosen. In
addition to this, a
Tonger production time
would be vequired for
sound slide/film strip.
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2.2.2_Recommend the Optimum Media Mix

The selection of one of *he media mixes and the justification of this
choice {s based on weighing the variations in cost arong the useful can-
didate media, along with the relevant administrative factors, that

influence media selection irrespective of technical solutions.

2.3 Determine Management Guidelines

2.3.1 Mode of Instruction

Instructional management plans can be
usefully divided into two general categories:
those empluying block scheduling, and those
using self-pacing modes. Group instruction
has been widely used 1n educational settings,
most notably in public schools, and consists of
an instructor managing a number of learners in a fixed sequence of events
and activities. A1l of the learners go through the same sequence at the
same time,

Self-pacing, the second general kind of {nstwuctional wanagement, is
usually the preferred mode in ISD courses. Which of the forms, or varia-
tions, to use should be based on the setting, the needs of the learners,
and che resource constraints.

Details of various management plans are given in Appendix C of this
bluck.

2.3.2 Selecting Block Scheduling Plans

Select block scheduling when any of the four following conditions

exist:

ol
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1. When soctalizing, or exchange of views, or other such
group interactions are the desired instructional cutcome
of the course; |

2. When the parformance conditions of the objeciives of a
course indicate group or team performance is required;

3. When course content is so unstable as to make it change

often;

4, when a course is known to have a short life.

A common method of group assignment 1s random; that is, students

are assigned to groups alphabetically, by service number, eic.. or in
the order in which they happen to walk through the door. This results
in a wide ange of student characteristics.

Even when a2 group management plan is used, some improvement can be
achieved through the method in which siudents are wssigned to the groups.
Two alternate methods of group assignment are:

1. Ability grouping - Students are assigned to groups on the
basis of aptitude testing.

2. MAchievement grouping - Students ave assigned to groups

|
|
a
|

according to their performance on pretests of units of the

course. This sometimes allows students to skip some units

st

and move ori to the following units, perhaps to join more

advanced classes.

2.3.3 Selecting Self-Paced Managzment Plans

Because students are sn different in their rates of learning and

other characteristics that affect behavior in course work, self-pacing
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1s usually preferred over regular block scheduling. This does not
mean that in a self-paced plan, a group cannot meet. For scme lessons,
all members of the class might participate as a group, but not be kept
in lock-step. Or, as a certain number of students reach the point of
nceding a specific type of instruction, they can meet as a small group
and then again proceed at their own paces. In general, though, indi-
viduals come to the instructional setting: with such a variety of
achievements that adapting the instruction to these differences {s
desirable in order for the maximum nurber to reach mastery. 1In a
block scheduled system, individuals are often moved on or out regard-
less of whether or not they master the objectives of instruction. In
the self-paced setting, adjustments 1n the system are made so that it
adapts to many factors:

- Variations in the experience each individual has had

before coming to the instructional setting;

- Perscnal learning and performance rates.
Whatever these individual differences are, the system must account ror
them in enough ways to result in student mastery of objectives, vather
than resulting only in comparisons of student performance on one

instructional path.

2.3.4 Course Management

Someone must be in charge of administering a course whether 1t is

offered in a group mode or an individual mode. An instructor is often

assigned to this position. However, in large training facilities that

_-..._._..-
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process a high volume of students, administrative functions are sometimes

assigned to one member of an instructor team or to a central office staff.
Administrative duties include activities such as scheduling, requi-
sition, supervision, monitoring, documentation, .nd reporting. These
activities apply mostly to the course itself ard might be salled course
management activities.

The school or instructional unit may be organized in various ways.

The organization may be fixed. If so, adapt the management plan to fit
it, i1f not cﬁange it to fit the needs. Two organization charts are
displaved in Figure III.10.

Develop a managemant plan wat will fit the setting, delivery system,
and any command or resource constraints. Provide managevent for scudents,

instructors, support personnel, facilities and equipment, and information.

2.3.5 Students

For students, decisions must be made about entry points, scheduling,
compietions, recycling, and exiting. Students may be alloweud to enter
only at one point or, as a result of testing, permitted to enter at an
advanced point or enter only after some preparatory instruction., Most

of these decisions werc made in Block 11.3, but must be finalized here.

EYAMPLE

In a Flight Screening Program, T-41 coruse, students with
prior flying experience may be sufficiently proficient to
be advanced. The levels of performance are established
in the course syllabus. Scheduling can be individual, by
homogeneous grouping, or by mixed grouping. Individuals
may he paced or allowances made for self-pacing.

el o el sl ol
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COURSE MGR.

| |

INSTRUCTOR COUNSELORS SUPPORT
_ Class
hne Claass A Students A-F ™™ Carrel
| —-Class B — Studerts G—-Q p— Shop
L Clast C L. Students R—-Z L Transportation
COURSE MGR.

[ 1

TR e

SECTIONT SECTIONIL SECTION III
MANAGER MANAGER MANAGER
——lnstructors b—— Instructcrs l— Instructors
f—— Counssiors r—-—~Counselors -~ Caunselors
p——Support —— Support —— Support
——— Students — Sturlonts —— Students

FIGURE IIL .1J: Two Alternate Organ.zation Charts
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EXAMPLE

In the T-41 course which is designed to provide a
selection process to identify trainees possess
the potential to complete Undergraduste Pilot Train-
ing, each student 1s considered individually and is

2llowed to progress to cubsequent lessons on a pro-
ficiency basis.

2.3.5 Completions/Accumulations

If the individuals pace themselves in the course they will have
varying compleiion times., This requires either varied exit times or
some provisions to accum:late students within the course. For instance,

accumulated students can becone tutors or be given additional instruction.

EXAMPLE

In the T-41 course, the airmanship examination is indi-
vidually corrected to 190% during the critique, Stu-
dents are authorized early release from the critique
hour on a proficiency basis. (Students with a 100%
grade are not required to attend.)

2.3.6 Identification and Control of Marginal Students

Students who fail or have trouble with part or all of the course may
be allowed to repeat the part they failed, and proceed, or recycie to
the beginning. There may be a need to limit the number of times a student

may review or recycle.
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EXAMPLE L3

for the T-41 course, the rules for classification as a marginal RS
shygegt plus the reveat or rucycle control procedures are des- =
cribe

Some guidelines for identification anc contvol of marginal . = -
studenis are as follow:

A

1. A student will be considered marginal when he: ; 3

a. Receives a grade of U preceded by three or more grades
of F or below. e

b. Received a grade of U, and has a J on one of the pre- AN
ceding three lessons. =

c. Fails an initial progress check. ]
d. Displays substandard performance to the extent that !
close monitoring of his progress is required; for e .
g:?mﬂe. four or more consecutive grades of F or :
ow. !

2. When a student is identified as marginal, the following
procedures will apply:

a. He wili be counseled by a flight supervisor and a E-
record of counseling will be rade on the student =
activity record. This counseling is accomplished

2 to determine the student's degree of understanding =/
"3 - of his weaxnesses and recommendations are made to -,
assist the student in overcoming these weaknesses. .
3 b. If a studert does not receive at least a grade of X
E good on his next flight, final check excluded, he

will be counseled by the instructor, or an assis- -

tant, and a determination will be made as to -

specific training given on subsequent flights. e
&. Students will be counseled and their training records

reviewed pric~ to the administration of progress

K checks. ‘ ‘

: d. Procedures above reflect the minimum required " -

- counselings; however, any further lack of progress Foy
will require counseling assistance by the TRCO, >
ass fstants, or flight supervisors, . 2

e, When identified as marainal, the student will be
scheduled to fly with no more than two instructor :
piiots. »

3. The contractor and TRCO will evaluate the records of
identified weak stufdents on a continual basis until
normal progress is estabiished or a progress check is 3
warranted. =
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2.3.7 Program Completion

A1l of the students exit the program either as graduates or
Yprogram incomplete.”

When a Timit 13 placed on the number of times a student may review
or recycle, there is a aeed tc provide an exit for the "program incom-
plete" students. There are also program incompletes other than failures,
who drop out, because of other reasons.

Program completion may be scheduled for the group, ur, when self-
pacing has been used, provision must be made for a flow of gradudtes.
There is an iaterface with the usihg command and personnel system at
this peint.

Like each of the other student management considerations, a decision
on this exiting has implications on the others. The plans for all of
these become the basis Ffor the System Master Plan (SMP) which will be

discussed in the next section and are inputs to the instructor's guide.

2.3.8 Instructors

The second main group for which the management plan is desigied is
the instruccors. For instructors make decisions about their roles in

instruction, testing, record keeping. and motivating, This instruce-

tion role may inciude presenting information, giving demonstrations

providing feedback, tutoring students, and giving assignments.

EXAMPLE

In the T-41 course: A study assignment for the next day's
lesson will be made at the close of each training period

as dirvected in the appropriate instructor guide. lae stu-
dent 15 expected to come to each class prepared to partici-
pate in classroom discussions on the material being studied.
Evaluation devices will be used as frequently as practicable
to promote studant learning.

iy
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Testing roles may include oniy distributing writte. tests, monitoring,
timing, and collecting tha tests, or the instructor may alsc be responsi-

ble for scoring objective tests o even scoring performance tests.

PR

EXAMPLE

=

The types of tests or checks, and the criteria for passing
the T-41 course are listed below. »

Phase Check. A flight check required by the syllabus of
{nstruction.

et s AT, e SR T

The final check will normally be administered between 12.5
and 13.0 hours for average students. A representative cross
section of manuevers are flown as specified. Check fiights
will be considered incomplete only when mareuvers flown were
insufficient to enable the check pilot to make a judgment of
the student's overall performance. The student wil! be con-
sidered below acceptable standards if he fails this check.
A recheck will be accomplished without intervening instruc-
tion. If he fails the recheck i1 will be considered a final
progress check and will result in recommendation for elimi-
nation.

Initial Progress Check (IPC). A special flight check given
by supervisors to evaluate the progress and skill level of
a student in a particular training phase, or a

i oot g G TR . ™
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Final Progress Check (FPC): A special flight cherk given by
the appropriate supervisor to evaluate the sxill level of a
marginal! or deficient student to determine whether the stu-
deirt has the potential to successfully complete UPT or should
ve recormended for elimination, are given whev:

PO .

1. A student receives three unsatisfactory grades, fails
to sulo in 11.2 h~urs, or when directed by the TRCO.
2. If a student fails to solo on the supervised solo
1 sortie he will be scheduled for an IPC. He must solo _
on the IPC in order to pass the check. If he passes .
the check, and a representative cross section of '
maneuvers are flewn, the flight will constitute a
compieted phase cherk., If he fails the check he will
pbe scheduled for an FPC on which he must solo in order .
E to pass. Failure of the FPC will result in recommen- '
5 : dation for elimination. Satisfactory compistion of
2 { an FPC brought about by fajilure to solo at 11.2 hours
E
4

will be considered as completion of the FPC.
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3. Inftial proovess checks flown as a result of three
unsatisfactory grades will be flown at the level at
which the second unsatisfactory grade was awarded.

4. If a student ‘ails the C110 sortie he will fly th:
remaining sortie with a military TRCO. MHe will be
scheduled for an FPC. Faflure of the FPC will
result in recommendation for faculty board action.
Satisfactory completion of the FPC will be con-
‘{der--+ as completion of the FPC.

! .tion to testir j, the instructor may be respon-

.+le far grading. The T-41 grading instructions are

exsaples nf the rating scale and the evaluation pro-
cedures.

This section outlines the responsibilities and procedures
for flight-1ire evaluation and grading for this course.

1. Levels of Performance:

a. Unable to Accoaplish (U). The student lacked
sufficient knowledge, skill, or ability to perform
the element, operation, maneuver. or task correctly,
without assistance.

b. Fair (F). The student performed the element, opera-
tion, maneuver, or task, but made some false starts,

repetitions, or minor errors of omission or comission.

c. Good (G). The student performed the element, opera-
tior, maneuver, or task correctly, with Tittle
nesitation.

d. txcellent (E). The studant performed the element,
operation, maneuver, or task correctly, quickly,
and efficiently.

e, Demonstrated (D). Enter the letter D when the
manauver is demonstrated only but not practiced,

f. Practice. The student conducts drills in the job
elemont or maneuver to develop proficiency.

g. Special Syllabus Requirements. Those {tems .equired
on 4 one-tim: basis and no provisions are made to
indicate individual comyletion on the record of
training.

2. Procedures:

a. The rating scale above is used to evaluate (1) the
student's characteristic performance of each maneuver
attempted during cach dual ride, and (2} his per-
formance of manauvers on supervised solo missions
which can be observed without compromising flying
safety. This is an absolute rating scale, and the
student's performance must be judged agzinst the
perfectly performed maneuver. Do not consider the

B
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type or amount of training the student has received.
Therefore, when a student 1s introduced -to a maneuver
he may receive several ¢ (fair) or U (unable to
accomplish) grades. This does not mean that the
-student is unsatisfactory, but he may be progressing
normally, since the average student may be unable to
accomplish many maneuvers the first time. As soon
as possible after the flight, rate the student on
the applicable ATC form.

b. Imediately after evaluation of the individual maneuvers,
the student's overall performance is rated. The instruc-
tor, using a relative type rating scale, determines ¥
on the basis of training received the overall grade is
excellent, good, fair, or unsatisfactory. The student
may receive grades of F (fair) or U (unable to accom-
piish) on individual maneuvers that are relatively
new to him and still receive as high as an excellent
grade for his overall performance. An overall grade
of unsatisfactory is assessed if a maneuver is graded
U when the student has not attained the required
satistactory level of performance. Fair (F) is the
minimum satisfactory level of performance.

Record keeping roles range from checking attendance to
monitoring a computerized information management system.
Recording procedures must be specified as to timing, for-
mat, coding, reports, etc.

The forms used for the T-41 course include flying records
and activity records which are put in the grade folder.
These are described below.

trade Folder:

a. Flying training records will be maintained in a commor
folder:

(1) LEFT SIDE:

(a} ATC Form 860 Student Flying Record

(b ATSJo;m 878 T-41 Contact Record of Training
S-VaA-

{c) ATC Form 879 T-41 Contact Grade Sheet

(2) RIGHT SIDE:
(a) ATC Form 802 Student Activity Record

b. ATC Form 860, “Student Flying Record.® The student
flying record is used to record a chronologicai sequence
of training to afford instructors and supervisors a
ready reference for continuity of training.

c. ATC Form 803, “"Student Activity Record," ATC forms will
be filed with the most recent form on top. Remarks

il
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should be factual, objective, and concise and will be
prefaced with an apgropriate short title.

A comprehensive record of counseling will be entered
or. the Form 803. A1l comments will be signed by the
person making the entry, as well as by the student.
Documentatior is required for:

Change of instructor
Any lesson graded overall fair or unsatisfactory
Recommendation for elimination
Counseling
Assignment ¢o marginal student status
Grade folder review prior to progress checks
Syllabus deviations or training waivers
Incomplete lesso.is

3 Specfal requirements not completed
Any unusual occurrences that could affect
student progress (afrsickness, prolonged
grourding, etc.)

WO UlLon e DY
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2.3.9 Support Personnel

The next group is the support personnel. When additional personnel
will be required, the management plan must specify whu, when, and where.
Support, personnel include secretarial help, driver., contani experts,

extra tes* monitors, fixture or equipment operators, or mover<, etc.

2.3.10 Facililies and Equipment

Facilities include indoor ar outdoor space. The management plan
must not only specify what the needs are. but also the local reg “ations
for scheduling the facilities.

tquipment includes the delivery system where applicabie and any
equipment require:! by the instructor for demonstration of testing or
by the students for practice. It may be actual objects, sirulators,
or training aids. Equipment must be schedulea from the source, there
must be a plan for utilization, maintenance, and any imprnvements or

modifications that are required for training.
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EXAMPLE
Part of the facility/equirment 1ist from the T-41 is
shown below.
TRAINING AIDS §
1. Jemonstrators and Trainers: Basis of Issue -3
a. Flignt Vine
£
21 Plastic Model Atfrcraft, T-41 1/1nstructor P A
2) Composite Flight Attitude i
Indicator T-41 Dem, 6910L1000133J 12/course ;
(3) Instrument Panel, T-41 Model A,
6910L100179J 4/course
b. Academics
H Radio Alds, T-41, 69L100161J 1/course
: g 2) Training Films: :
& | (a) FA703, (FLC2-0073), How ;
2 \ Airplanes Fly (Mandatory) 1/course
) (b) SFP1135, The USAF Safety ;
Story (Optional) E
_ f 2.3.11 Consumables and Courseware - 1 :
]S ,: ;E Consumables or expendables include all the paper, writing instru- :
: ' ments, and any other things that are used up during instruction. Study
? rard sets that can be kept by the learners or workbooks that can only
i be used once are consumable. A1l of the consumables and any non- i
' consumable adjunct instructional materials like slides or books also ;
i mist be provided. }
l
? .
5 |
| EXAMPLE _
The bibliography and basis of issue .rom the T-41 .

course is:
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BIBLIOGRAPHY _
1. Training Manuals, Pamphlets and Technical Orders: Basis of Issue '

3. AFP 50-56, USAF Physical ritness Program (Male) 1/student -
2. Study Guides and Workbooks:

&, P-VAA-A-AM-SH. Atrmanship 1/s tudent
b. P-V4A-A-FL-SC, Flight Line, T-41 1/student
 « 3. Instructor Guides:
: a. P-VAA-A-AM-IG, Airmanship 10/course ;
b. P-VAA-A-FE-IG, Flying Safety 10/course . F
c. P-V4A-A-PT-1G, Physical Training 10/course - :

4. Text References (Optional):

a. Seaton, Physical Education Handbook 1/course R

2.3.12 Miscellaneous Considerations
For all of the tangible things: facilities, equipment, consumables,
and courseware, the management plan must describe how many are needed,

where they can be obtained, what approvals are needed from whom, and

...—.-—..—..—-—.,m..‘.,..-_.__
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how much time is required to get them.
The needs for facilities, equipment, and consumables for the course
have to be defined and arrangements made tc have them available it the

e miipe— e

proper times. Scheduling and utilization will have to balance against
other competing demands for the resources. Regular maintenance and pro-
vision for repaivs must be made. Needed modifications or {mprovements
to equipment or facilities will require permission and rcsources.

The management system is also a reporting unit to the organization, _ :
It not only is responsible for all the above, but also for keeping the
school command notified of all required information plus any spacial
problems and unexpected changes or teends.
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F 2.4 _Develop System Master Plan

One of the more significant documents
in the 1SD process 1s the System Master
Plan (SMP). This document will indicate
exactly how the course is to be conducted,
: o how the students are to be managed, when
: and where they will be tested, and all

other specifications for the course.
The SMP has two principal functions:
1. To indicate to all who use it what is to be done to get
the course all together. How the pieces work together,
and what each student is to do.

O L L

2. The SMP will be used by the internal evaluator to plan
and conduct the internal evaluation. The more explicit
the plan, the more carefully and exactly the cou.se can

be evaluated. The SMP will serve as the basis for finding

discrepancies in course implementation.

The SMP wili specify the media tc be used, the kinds of instructional

materials to be used, the tests that will be given, and when Lhey will

be givan, what the instructors will be expected to do, what the time

P TR

i .

schedule and physical layout of the facilities is, how students can be .'f 3
3 i placed in more advanced units or how they can by-pass or retake the :
: i units, and the other necessary technical details of the course plan . 9
,§ required by standard operating procedure or regulation. -
The intention of the System master plan is to communicate with
j_ _ ins tructors, managers, students, and evaluators exactly what is supposed
L
L
i |
!
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to happen in relation to everything else that is supposed to happen.
The SMP also is a major input to the Instructor's Manual and instruc-
tions to students to be prepared in Block III.4. -
The decisions made in the previous section on dctermining manage- ;
ment quidelines are major inputs to the System Mastier Plan. Much of
the uther inputs to the plan are also already available from other parts
of this block and other blocks in the Model. It should be emphasized

that the SMP developed here is a tentative plan that most lixely will i
be revised as it is put into use,

The details of the SMP will depend largely on the trainino settiig
selected. If the setting is the RS, the principal problems wiil be
with the local resources and instructors as well as with the factors

already mentioned in this scrtion.

If the setting is FOJT, the SMP will rontain much of th¢ same infor-
mation, but, in addition must include all of the additional requirem.nts rﬁﬁ'

brought about by the location of the trainees in aceas remote to the

school. For example, the provisions made for training instruccors {FJT

(i

" ,; "
a1t R

supervisors) wiil necessarily differ from the arrangements for instructor

ol

training in the RS.

Because there will not often be an aggregated staff capabie of pro-
viding immediate assistance to the instructor, the manuals and other
supplied materials will need to be in a form that can readily be used on ;f
the job. The instructor's manual should be in the fowrm of a JPA to th - 7
fullest extent possible. There should also be a provision for the FOJT

instructor to be able to talk directly with the course manager or his
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{,gs : representative in person or by telephore in order to resolve problems
. é ’ which arise through the use of the materials.

ﬂfl : Since training records must be maintained ir remote locations, some

. B direct means must be established for keeping the records of training

i accomplishments in the records of the traines. Thus, record keeping
e pecomes as important a part of FOJT as proper administiation of the JPMs

and the conduct of instruction. 1f the course 1s to improve through

tiwe, there must also be proviizion for evaluation of the course performance.

, Self-Teaching Exportable Packages (STEPs) can become an {mportant
A 9 C- part of the FOJT program in those DOS which require additional media |
support. The SMP should take into account which of the tasks or terminal

learning objectives will be served directly by the facilities and equip- \
ment fouid on the job and which nust be served by the STEPs: Discussions
;‘¥; with potuntial FOJT supervisors should be an important part of the plan-
; - ning process and the outcoines of these discussions should be given care-
ful weighing in the final decisions. The program, the STEPs, and the

record keeping of the course should all be kept as simple as possible to

3 9 avoid placing an unnecessary burden on the operating units,

NI PP RIS G

If the course is to be offered by Installation Support Schools, tie
requircments will be different from those found in FOJT er in RS, Since
many courses offered by ISS will be of a temp~rary nature and others will
; be of an infrequent nature, the SMF must take into account ail of “he ’ ?

resources available in the ISS, the nieeds for the course on an annual

basis, and the range of alternatives available. For exawple, 14 the course .

is offered regularly to larger numbers of trainees, more complete packages
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of learning materials can be developed to take full advantage of the
chosen medii and studeat management system.

[T the aanval requirement is hiyh, it may be reasonable to consider
developing & packaged self-paced course suitable for offering on a con-
tinuous basis in those locations where facilities permit. Often,
Learning Resource Centers (LRCsj will be available where all forms of
multimedia packages can be used. Other locations will be very hatd
pressed to use anything other than the simplest print media with instruc-
tor suppurt packages. In the latter cases, the quality of the instruc-
tor's wanual must be high enought to achieve the desirad results.

Preparation of SMPs for any setting except RS will require con-
siderable coordination with all of those who will be involved in the
use OF the course package. There plans should be made as early as
pessible in order to take advuniage of the inputs from the full range of
people affected. Most often, mere than one command wiil be invelved and
coordination through norma’l channels will probably take longer than when
everyone is in the same location.

Many exemplary programs exist within the ser.ices whicn can serve as
{nitial starting points for those who are plamiing o new training setting
for the first time. The Air Force has a well established and procedural-
1zed FOJT program which is a fundamental part of the Weighted Airman
Promotion Sy.tem. Those pilanaing in“egrated (FOJT, IS5, STEP) training
proarams could benefit from careful study of the system in the Air Force.

The Army's Training Extension Course (TEC) program is a vary jood
example of the design, development, and implementation of STEPs under a

G L L MG SRR i Bt o 2 R L

7"

4

o2 G R et i Mt 0 St

S Y S SO S

i B s 4

el Bl

25 e i e,




142

wide variety of curcumstances. These lessons used in the TEC program cover
a wide range of DOS and topics within DOS. They are in audiovisual, audio
only, and printed fcrmats, depending on the requirements of the content
and the intended use in the finld.

Large s<ale 1SS training for critical tasks may be best exemplified
by the Nayy's fleet training program for new antisubmarine warfare (ASW)
pilots. This program utilizes state-of-the-art computer, simulator,
and related technologies to provide introductory training for a new
weapon system.

While there are many other notable examples of well-managed, exem-
plary programs, these zan serve as a point of departure in those iastances
where the problers faced by the developer are similar in nature. Often,
people who work in those programs are familiar with other similar approaches

used elsewhere and can provide valuable information for furiher search.
3.0 OQUTPJTS
The outputs of this block should be:

3.1 Products
1. Dccumentation of media selected for each learming objective
or group of learning objectives (partial example, pages 14«- 145)
2. A System Master Plan which provides details of system
decisions on how the instruction will be developed and
implemented
a. Instructional management plan (See example, page 146.)

b. Plan for developing instruction, and

c. Plan for evaluating the system
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3.2 _Other Documentation

1. Rationale for media selection dectsions and management
plan decisions
2. A sumary statement of rationale for major decisicns

in the System Master Plan
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CHAPTER 1
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TEC GENERAL INSTNUCTIONS

FOR THE SOLDIER

This section is desizned (o help you use the TEC material. We have tried to give you all the information you
need to get the most from TEC. Use the following list as a guide to ansv.er your questions. For more information

conlact your supervisor or un;t training NCO.

@ WHAT IS TEC?

© WHOM S TEC FOR? ‘_ I
@ HHOW TEC WOKKS?

©WHY YOU SHLULD USE TEC ' E .
® HOW TO GET STARTED ' 2

WHAT IS TEC?

TEC is a series of presentations designed to help you do yous job.

The first series (TEC [) was 2 limited production program produced in 1972, for the 11B40 MOS. It is no
longer in production, but because of its success, 1EC has been enlasged to provide lessoas for other MOSs,

Tie thing that nakes TEC different is that the lessons have been tested on other soldiers ¢ 2 insure that they
teuch. TEC was developed to make it easier for you to leani what you need to know and what you should be able

to do in the performance of your job.

WHOM IS TEC FOR?
The Teaining Ext:nsion Course (TEC 1) series contains information for—

# all soldiers. These ae called rommon subjects. *
e soidiers in the four combat arras branches (Infantry, Armor, Field Ar..llety, ard Air Defense). These are .

called branch subjects.
# soldiers in eight military occunational specialties (11B. 11C, 11D, i1E, 13A/B, 13E, 16R. 16P). These 7

are MOS subjects.

The TEC 111 series contains informaiion for—

@ soldiers in five critical duty position -

Unit Clerk

PLL Clerk .

TAMMS Clerk

Generator Operator

Radio-Teletypewriter Operator
The TEC IV series is a continuation of TEC Il & 11, and adds the remaining TRADOC zervice schools to *he

program to uevelop lessons for combat support and combat service support battalions. TEC 1V lessons will be
fielded in FY 77.

HOW TEC WORKS
TEC materia’ will be prescated in any one, or a combination, of three ways; audiovisually (like a movie),

audio-oni; (like a radio), ur printed (like a book).

3
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You can use TEC by yourself (st your owa speed) or with soveral of your budcies.

With TEC, you sindy only the lessons you need. A test helps you find out if you need the information
presented on a particular subject. If you can pais the test, theo you don't need to take the lesson; however, you
arc: free to use the lessci anytime as a review of previous instmction,

WHY YOU SHOULD USE TEC AND WHEN
The TEC series helps you in the following ways:
® TEC provides standaidived fnstruction.
® TEC saves time. You get the most information in the least time.
@ TEC teaches whut you peed-to-know. It hielps you prepare foi your Skill Gualification Test (5QT).

® TEC prepares viou 1o do your job hetier or learn new job skills which increases your chances for
promsiion,

When to use TEC
® Prior to your Skitl Qualification Test (SQT.
© On your own time
& When assigned to a new jub
HOW i0 GET STARTED

Lesson Catalog-The start point fin TEC 1s the Lesson Catalog. Chapter 2 of the catalog gives the objectives of
each TEC lesson. A copy of the TEC Lesson Catalog is in your unit and at TEC 1 earning Centes,

Lesson Administrative Instructions - The ! es.on Administrative Instiuction is a brief outline that gives you the
objectives of the lesson  skills you should already have prior to tuking the lesson, and a test to let you decide if
you need to take the lesson. It tebls how the lesson is presented (e.g., audiovisual. audio-only, prograinmed text),
2nd additional equipment or materials required. A copy of the fLesson Administeative Instruction Book is in your
unit and at TEC Learning Centers.

Student Insruction Sheet—This is an abbreviated Lesson Administrative Instruction. It is inside the Uox of
cach audiovisual and audio-only lesson, and is also in the programmed text lessons. It is a quick reference to a
lesson's training objectives, materials nesded, and time required 10 take the lesson.

Cue/See Projector—This projector is used for audiovisual leisons. In most cases Cue/Sce projectors will be
located at your unit's Learning Center. Your training NCO can give you infonnation on where your unii's
Cue/See projecters and TEC lesson library are located. Learning Center personnel will show you how to operate
the projector. Or, you may take the “Introduction to TEC™ lesson. which teaches you how to operate the
prajector and tells you more about TEC.

Tape Player—The portable casseite tape player is used ‘o audio-orly lessons. The audio-only lessons are
designed 1o provide “step-by-step” instructions as you work un equiptient (c.g., a vehicle). Your training NCO
and unit Leaming Center personnel can tell you where the 1ape players and audio-only lessons are kept, and how
you can get them,

Programmed Text—Some TEC lessons will be presented in a2 book. These programimed texts are available at
your unit or at TEC Learning Centers just like audiovisual and audio-only lessons. §n sume cases these lessons will
be formated as job aids. They will actually provide a simplified checklist to pace a man through his job.

The thing to do now i3 to decide which TEC lessos; you want, or need to take. Head for your unit's THC
Leurning Center and give TEC a (ry.

4
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FOR THE INSTRUCTOX

Although the Training Extension Course (TEC) System was designed to be used by the indlvidual sold!zr at h's
own pace, it can alsu be used in the small group mode. This section Jpnlies to suyone who plans to sdapt TEC
Jessons to the group mode.

® THE TEC INSTRUZTOR
o WHY USE TEC
® HOW TO ADAPT TEC TO YOUR SITUATION

THE TEC INSTRUCTUR

TEC places you in a new roie. You nu longer just present information {0 a group of soldiers, You are a
manage: of learning, a resource to the soldier, a counselor. Working on a more personal, individualize d basis, you
will help the soldier broaden his skills and w.derstanding, take steps to b.ing his performance up to a standard,
and recomaend improvements in the instructional system. In order to achieve these objectives, one fundamental
of the TEC series mus: be understocd. Each soldier must demanstrate mastery of the skills presented. In other
words, soldiers ave not being compzred with each other, but with the standards identified in the TEC lesson.
Tests, ionnd in thie LAls, have been designed to assure both you: and the soldier that he hcs reached the objectives
of the lesson.

As you know, not all soldiers learn at the same rate. Some soldiers will need to go aver a lesson several times to
reach the objectives and standards stated; other soldicrs might feel competnt and request to take the test prior to
studying the lesson. If they can pass the test, they should not cake the lesson, but move on to anothsr one. In the
event a soldier fails the test and does not perform satisfactorily after retaking the lesson several tines, you should
identify the specific items which are causing him to fail and make direct supervision available to hizni. But, what
abour the soldiar who finished carly? What can br done to malntain his motivation and interest? If his reward for
finishing early is the assigniaent of another lesson or an unpleasant detail, he may never finisa whe second lesson,
You should detersmiuc a soldier’s preferred activities (work, play, entertuinment). Then upon his completion of an
assignment allew a fixed amount of time for him to ¢njoy this preferred activity. This is an effective
motivation-controlling procedure that works well with a!! levels of soldiers and, in addition, is useful in
controlling the behavior of less motivated soldiers.

WH . USE TEC?

TEC provides you with up-to-date, standardrzed irstruciional material which has been tested to insure the
stated objectives van be achieved.

TEC assures on-the-job performance. By passing a TH" lesson test, “he soldies proves he can do that portion of
his job.

TEC assists you by eliminating much of the research requirement for class preparation. This savings in time can
be directed toward persopalizing you: instruction.

TEC teaches skills that are critical to the job or MOS and will help coldiers prepare for the SQT.

HOW TO ADAPT TEC 10 YOUR SITUATION
The steps to follow in using TEC lessons in the group mode are:
® Check the Lesson Catalog to determine whut ):ssons are available that apply to your unit's training.

® Arrarge for the lesson and necessicy equipment. Equipment requirsmenis are found in the Lesson
Administrative [nstructions.

5
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@ Take the TEC lesson yourself prior to presenting it in the group mode.

® Pretest your soldiers. Aftes introdncing the lesson and its objectives, give the test. Soldiers that pass the
test do not need the lesson.

® Pace the lesson 1o allow slower soldiers to complete exercises during programmed stops.
® Test soldiers again at "he completion of the lesson to insure leaming has occurred. Those who have not
leamned the objectives shiould repeat the lesson.

In some cases additional practice exercizes will be required to insure that your soldiers can perform tasks
presented in the TEC lessons. These are called “skill pracrice”. Skill practice exercises ace avallable for some
lessons to assist you in adapting the information presented in the lesson 1o a “hands en' practice situation.
Setting up this follow-on training is your responsibility. The Lesson Administrative !nstructions help you

accomplish this by either referring to existing exercises contained in other training material, e.g.. Army Subject
Schedules, o1 providing the skill practice as an inclosure.

' FOR THE UNIT TRAINING MANAGER

Training managers aro responsible for the planning, organization, conduct, and evaluation of trainiag. if you
are the Commander, $-3, Platoon Leader, Platoon Sergeant, or Squad Leader, al some point from the planning,
phase through its implementation, you will play an impo-tant part in the management of your unit's training.

¢ WHY YOUR UNIT SHOULD USE TEC
© HOW TO GET THE MOST OUT OF TEC
& YOUR RESPONSIBILITIES N IMPLEMENTING TEC

WHY YOUR UNIT SHOULD USE TEC

The increased individual proficiency resulting from the use of TEC will improve unit proficiency. TEC v ill also
increase the soldier’s technical proficiency, resulting in better job performance and higher SQT scores.

Becaus: TEC is standardized instructional material (in a medis the individual soldier can use at his cwn pace),
you will be able to direct more attention to unit (collective) training, while st the same time condu:! eifective
individual training. For example, TEC allows you to single out squad-sizc elements from other tra nitg. Then,
using TEC, the squad leader can develop the individual proficiency of his squad members to the reguired
standards,

HOW TO Gi: I THE MOST OUT OF TEC

As 1 training manager, your responsibilities include ths appropriate use of resourcas to achieve a higher level of
effectiveness or a higher level of efticiency. or both. The following are guides to assist you in the use of TEC ang
help you aclieve your training goals.

® Insure that TEC is understood throughout your unit. Emphasize that TEC is a systematically developad,
tested, training program.

® Build TEC iato your trasining program (i.»., select and schedule TEC lessons for the individual
proficiencies which relate to the current unit training mission).

® Publicize individual proficiency goals and use TEC to train to the required standards.
©® Schedule TEC with field exercises as concurrent treining. Use as make-up and inclement weather clastes.
® Enconrage the use of TEC to asist personuel in preparing for upcoming Skill Qualification Tests (SQT).
@ Make TEC available during duty and non-duty houts.
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® Recognize and reward individuals who use TEC.

® Do not 4l a classtoom with soldiers and attempt 10 use TEC as you would a training film. Remember
that TEC lessons require each soldier’s active participation aud were designed to be used by an individual
or adapted to a small group.

YOUR RESPONSIBILITIES IN IMPLEMENTING TEC
As a training manager, you liave the responsibility of insuring that the program functions properly.

® You mwust supervise the use of TEC equipment For example, if equipment is taken from the Learning

® Center for a platoon class, insure that it doesn’t erd up locked in a supply room for several days. therehy
limiting its use.

@ I3 sure security of all TEC materials.

® Insure completion of necessary forms and records.

® Schedule locations for group tnode presentations. This is especially important in assisting soldiers
preparing for Skill Qualification Tests (SQT).

® Schedule tests to assist in determining the level of training in your unit and to identify individuals that
would benefit fromn TEC training.

& Schedule activities and rewards for thase personnel who do not need training or who coniplete the VEC
training easly.

FOR THE COMMANDER

Leadership is the basic requirement for the innovation and continuance of the TEC program in your uait.
Without your support, TEC will f3il.
® DiVISION COMMANDER
@ BRIGADE COMMANDER
® BATTALION/SQUADRON COMMANDER
® COMPANY/BATTERY/TROOP COMMANDER

ABOUT TEC

TEC in more than transporting instruction from Asmy service schools to individual soldiers at the unit ievel via
multiniedia wethads. 1t focuses on the application of instructional technology (o all types of £iny tiaining.

TEC taining materials have been designed to emphasize performance. The utitization of “rests™ and “'skill
praciicss” as a part of the TEC program is in step with the Auny's maove toward perfonnance oriented twining.
Most important. these materials have been tested. actually “rred our™ on soldiers from the target population to
insuge that they teach. This validation process is one of the most important differences between the TEC program
and conventioinal mstruction.

Your commianders and trainers can use the TEC lesson tests as a diagnostic vehicle to determine strengths and
weaknesses in the job proficiency of individual soldiers. A prescriptive approsch 1o training cen then be taken and
you will be able to profile the individual proficiency strengths and weaknesies of your anit as 5 whole.

The TEC training materials and equipment provide the nucleus fur a univ Learning Center. This center can be a
comaesite of military training maicrials, GED materials. and commercially produced matetials related 1o soldier
needs and interests.
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TEC provide. instructors standardized material in a ready-to-u.¢ foum aduptable to their needs. The instom tor
thus will have more time available 10 concentrute on training rather than tesearching and preparing plationn
presentations,

This is not to imply that TEC is the answct to all of your training problems. Bus, TEC does give you anolher
means of improving an Individual’s proficiency when integrated into your training program. its use and
effectivenss will be limited only by the imagination of your tealneis.
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CHAPTER 2

TEC MANAGEMEMT INSTRUCTIONS
TEC UNITS

This section outlines the receipt and mainiepranze procedures to be followed in uniis issued sht TEC serles. In
some cuses the procedures for Active Army, USAR, and National Guard units will differ: these dit' xrences will be
noted.

& RECEIPT OF TEC LESSONS

o SUPPORT MATERIALS

® RECEIPT OF TT.C AUDIOVISUAL EQUIMMENT
® PREVENTIVE MAINTENANCE

© URGANIZATIONAL MAINTENANCE

SUPPORT MATERIALS
Several items have besn preparcd to assist units in the affective and efficient use of TEC.

The TEC Lesson Untalog, YC 21-5-4, tists all the lessons curtently available in th~ TEC program. Chapier & of
the catslog provides a synopsis of the training objectives for each lesson to assist in selecting lessons for use in
sccomplishing specific training, tasks. The catalog will be distributed down to company-sized units. Initially, it
will be produced in a loos=leafl format tc facilitate updating, which wiil be’ required due to the rapid increase in
the number of TEC Yessons to be fielded during FY 76.

The Lesson Administrative Instructions (LAI) provide the follcwiig information for each lesson: training
objectives, pretraining actions, lesson maierials, equipment and/or materials required, length, study reference,
skill practice, and recommendations to insiructors. These will be distributed down 1o cempany-sized ualts. To
assist units in maintaining accurate files of LAls, a three.ring binder is £3s0 provided. However, the unit will have
to supply additional hinders as thieir le:son inventory increases. TEC suggests that LAIS be organized and filed in
the binders in the same manner as Chapter 2 uf the TEC Lesson Tatalog, TC 21-54.

Adjunctive Mcterial i3 required to support some lessons. The initial issue of materials wili accompany the TEC
lesson they suppori to the (leld. Instructiors are provided in the LAl fur each lesson which requires adjunctive
materials, informing the unit on how to procure replacement adjunctive materinls for those expended during the
cours? of lesson usage.

Projection Screens aie issued to support the use of the Cue/See Projector in the seall group mode. The BO! is
one screen ml company.

To facilitate control and easy access to TEC lessons, Lesson Storage Cabinets are needed. Appendix C shows
plans for a lesson storage cabinet easily made by mudifying a footlockei. One advantage of this type ol storage
container is its mobility. With it the unit's TEC lesson library can be easily transported to the field.

Whatever is used to store TEC lessons, TEC suggests that lessons be filed according to Chapter 2 of the TEC
Lesson Catalog, TC 21-54.

RECEIPY OF TEC LESSONS

The basis of issue for TEC lessons is given in appendix A, The initial distribution of 2 lesson will be made
directly to units Dy the TRADOC Training Aids Management Agency, Training Material Support Division,
Tobyhanna, PA 18466.

Under special conditions, some units may require additional copies of 3 TEC lesson. In those cases,
adjustments in the basis of issue for the units will be made upon review and approval of t'ie demand data. To
initiate this action, the unit submits requests for additional copies of a lesson to the Training Material Suppori
Division, ATIN: ATTNG-TA-P. The unit’s supporting TASNY AVSC will assist in preparing and submitting the
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order. DA Form 4125, Permanent Retention Film Order (replaces DA Form 11-172) will be used (o submit the
reguest, See #ppendix D page I8, The filin order will be uddressed from the supporting TASO/AVSC to the
Taining Material Support Division. The “ship to” block will comain the requesting unit's address,

Damaged (llm cartiidges and tape cassettes will be i placed on a direct exchange basis by the supporting
TASO/AVSC.

Units cea ascertain the completeness of their iesson inventory by checking the TEC Lesson Catalog (TC
21.84),

RECEIPT OF TEC AULIOVISUAL EQUIPMENT
The BGI for the Cue/See P-ojector and Portable Cassette Tape Player is given in "ppendix B.

CONUS uniiz. Active Arn.y and USAR, will receive TEC audiovisual equipment from iheir supporting TASO.
OCONUS unitz will recsive TEC audiovisual equipmeni from their supporting Audiovisual Support Center
(AVSC). National Guard units may veceive TEC audiovisual equipment fron: their state USP&FO or from their
supnorting TASO/AVSC. This -vill depend on cach state’s TEC implementation plan and the arrangements made
with the supporting TASO/AVSC.

It is suggested that receipt procedures be in accordarce with AR 710-2 and that DA Form 2062 (see appendix
E, page 19) be used to record the cquipment issue.

PREVENTIVE MAINTENANCE

Preventive mainte¢nance is the systematic care, inspection and servicing of ‘equipment to keep il in serviceable
eondition, prevent breakdowns, and insure maximum operational readincss.

Only personnel assigned to the unit's Leaming Center will perfonn preventive maintenance on TEC
equipment. Leaming Center personnel will prepare equipment for operation on a daily basis. Students will nat
perform this function,

Leaming Center personnel wi!l follow the maintenance procedures provided in the equipment operating
instructions to inture the proper use and mazintenance of TEC audiovisual equipment. Preventive maintenance is
imited to those activities listed in the operating instructions for each type of equipment.

A DA Form 2404, Equipment Inspection a.d Maintenance Worksheet, will be used to record equipment
inspections and checkouts fr; euch system. Only those shortcomings and deficiencies which carnot be corrected
or which are corrected by replacement of parts will be recorded on the form. Equipment with uncorrecied
shortcomings and de “cienc »s wilt be evacuated to the supporting TASO/AVSC for maintenance support.

ORGANIZATIONAL MAINTENANCE

Active Army unis and, when feasible, US Army Reszrve units will deliver inopeérative equipment to their
supporting : ASOfAVSC for repair. If the TASO/AVSC can repair an item on the spet, the sane item will be
retumed to the unit. If on-the-spot repair is not possible, an operational item from aintenance float will be
exchanged for the defective item. The DA Form 2404 will accompany the equipment and be used by the
TASO/AVSC.

US Aniny Keserve units, that cannot deliver the inoperative equipment to their TASO/AVSC, may ship it. The
DA Form 2404 will accompany each item shipped.

National Guard units will evacuate inoperrtive TEC equipment in accordance with their state’s TEC
maintenance support plan. The DA Form 2404 will accompanv the ¢quipment.
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OCONUS units will deliver or ship inoperutive equipment. along with DA ¥Forin 2404, to their suppuiting
AVSC for repuir,

TRAINING AIDS SERVICE OFFICE (TASO)/AUDIOVISUAL SUPPORT CENTER (AVSC)

This section proviues auidance 1o the TASO/AVSC for establishing policies and operating procedures for
control and maintenance of TEC equipment and supplies.

® RECEIPT AND ISSUE OF TEC LESSONS

® RECEIPT OF TEC AUDIOVISUAL EQUIPMENT

8 ISSUE OF TEC AUDIOVISUAL EQUIPMENT

& PREVENTIVE MAINTENANCE

© ORGANIZATIONAL MAINTENANCE

® DIRECT SUPPORT/GENERAL SUPPORT MAINTENANCE

RECEIPT AND ISSUE OF TEC LESSONS

The TRADOC Training Aids Managerment Agency, Training Support Divisiow will make the initial distribution
of lessons to units. They will provide the TASO/AVSC with a copy of the shipping document of the lessons
issued t0 its supported units. This listing, will serve as the TASO/AVSC's issue confirmation document and as their
checklist to control TEC lessons.

Aflter units develop demand experience for TEC lessons, there may be requirements to make adjustments in
the number of lessons issued 1o 2 unil. The unit will submit its request for additional copies of a lesson to its
supporting TASO/AVSC (DA Form 412%). See appendix D, page 18. The TASO/AVSC will assist tha unil in
preparation of the order and forward the request to the Training Support Division, ATIN: ATTNG-TA-P, for
approval. Upon approval, the lesson will be shipped directly to the requesting unit with a copy of the shipping
document to the TASO/AVSC for control purposes.

The TASO/AVSC will receive a limited numbe. of each TEC lesson 1o use in teplacing those unit copies that
become defective. The TASQO/AVSC should maintain a minimum of «wo copies of each lesson in stock by
reordering copies from the Training Aids Management Agency, Training Support Division. DA Form 4125 will be
used to order these lessons. See anpendix D, page 18. The “ship to™ biock will contain the TASO/AVS(C's
address.

The Training Support Divisior will notity the TASO/AVSC when Iessuns become obsolete. The TASO/AVSC
will inform the supported Active Army and Reserve Components units to tum in the obsolete lessons. The
TASO/AVSC will dispose of obsolete or damaged cartridges and cassettes in accordance with AR 108-S

RECEIPT OF TEC AUDIOVISUAL EQUIPMENT

Upon receipt of TEC audiovisual equipment from the Installation Accountable Officer the TASO,AVSC will
inspect it for completencss and serviceability.

The TASO/AVSC will prepare the equipment for distribution in accordance with the instructions provided by
the US Army Combat Anns Truining Bourd, Fort Benning, Georgia 31905,

The TASO/AVSC will also receive additional TEC audiovisual equipment to be maintained at the TAS0/AVS(
as a maintenance float. Generally this will be calculated on the basis of 107 of the equipment issuied to supported
units.

ISSUE OF TEC AUDIOYISUAL EQUIPMEN1

Itis recommended the procedures in AR 710-2 be followed for issue of the Cue/See Projector and the Portable
Cassette Tape Player.
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$t is suggested the TASO/AVSS utilize DA Foim 2002 (see appendix £, page 19) to issue TEC audivvisus)
equipment to Active Army and USAR uaits; and aiso for the National Guard whether it is issued to the units o
to each state’s United States Froperty and Fiscal Officer,

The basis of issue for TEC audiovisual equipment is established in appendix B. The TASO/AYSC will not loan,
o1 an indetinite or extended Inan, additional hardware to, or recull hardware froun, units without approval ol the
supported mjor unit commander.

PREVENTIVE MAINTENANCE

The TASO/AVSC will schedule und record maintenance services for TEC audiovisual equipment. Maintenance
servives are stated in the Technical Service Manual for the cassette lape pluyer and the dMuintenance and Service
Munua! for the Cue/See projector.

TEC audiovisual equipment in Active Army. USAR and National Guard unity will be scheduled for
maintenance services semi-annually. The TASO/AYSC or state Maintenance Officer will notity the wwts of
equipment scheduled for maintenance services by serial number.

Maintenunee services fur gudiovisual equipment in the TASO/AVLC maintenance Nuai will be perfoined
quarterly.

ORGANIZATIONAL MAINTENANCE

The TASO/AVSC is responsible fur organizational maintenance of TEC audiovisual equipment. Maintenznce
guidance is contained in the Technical Service Munual for the cassette tape player and the Maintenance and
Service Manual for the CugjSee projector. ’

Active Army units and US Ammy Reserve unils will deliver inoperative equipment . their supporting
TASO/AVSC fur repair. If the TASO/AVSC can repair an itens on-the-spat, the same item will be returned 1o the
unit. If on-the-spot repair is not possible, an operational item from maintenance float will be exchanged tor the
defective item.

US Army Reserve units unable to deliver equipment to the supporting TASO/AVSC may ship the inoperative
equipment to the TASO/AVSC. The DA Form 2404 will accompary euch item shipped. If the TASO/AVSC can
repair the defective itean within 24 hours, it will be returned to the unit. If the TASO/AVSC cannol repait the
item within 24 hours, an operational itlem from maintenance float will be shipped 1o the urnit to replace the
defective item.

National Guard TEC equipment beyond the repair capabilities of the state combined support maintenance
shop will be shipped or delivered to the TASO/AVSC. The TASO/AVSC will issue an operational item from
maintenance float to replace the (tem tumed-in.

After equipmeat is repaired at the TASO/AVSC it will be placed in the maintenance loat.

A one-time issue of repair paits Kits for the Cue/Sec projector will be made to the TASO/AVSC on the basis of
one kit per ten machines.

The TASO/AVSC can obtain repair parts for all TEC audiovisual equipment by requesting the Purchasing andd
Contracting Office to submit purchase orders according to the Basic Oidenng Agreerwnts which have been
negotiated with the equipment manufacturers of the TEC audiovisual equigment. Distribution o the Basic
Ordering Agreenients is to the TASO/AVSC. The TASQ/AVSC will distribute copies of the Basic Ordering
Agreements (o his supporting Purchasing and Conrracting Office and installation consolidated maintenance
facility. Further information can be obtained by contucting the US Army Combat Arms Training Board. Font
Benning. Georgia 31905, (AV 835-5277).
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Equipnient beyond the repair capability of the TASOZAVSC will he sent 1o the suppnting combined
nainiemmce Faality., o she manufacitrer (per the Baste Ohdering Agreementd. The exerdise o this sption is at
the discietion of the TASOLAVSU and is dependent on the availability and cespomsivencess of DS'GS sappont from
the combined maintengnee tacility.

DIRECT SUPPOR TGENER AL SUPPORT MAINTENANCE

TEC audioviaal equipnwent equiving imsintenance bevond mganizational level, o bevond the capability off
the T35 YAVSCL will be hundled iy the Tolfowing marner.

Hhe TASO AVSC cwill evacuate inoperative items shll under amintenance warraniy o the manulacnnen’s
maintenance Lacility. Warrarty information wan be obtaned by contacting the US Army Combat Arms Traming
Bogrd, Fort Benning, Georgia, (AV 535.5277),

TEC audiovisul equipment for which the wananty is no longer in effect will be evacuated 1o the Class |
instabiadion consolidated maintenance facility,

1 the mamtenance facility iv not capable of sepaiiing an item, the inoperative equipmient will be evacuated 1o
the nuanutaciurer’. desigmted neantenange facility in the tollowing mananer.

¢ The nstatlation consolidited maintenance facility must reguest contract maintenance seppart through
the Purchasing and Contracting Office.

® The Puichasing and Contracting Officer will prepare a purchase order according to the 1evms of the hsic
ordering agrecnient,

¢ The inoperative item and the purchuse order will be shipped 1o the manutaciurer's designined
nintenance lacility.

@ e manuiacturer's maintenange facility repairs the item and retums it to the installation.

TEC andiovisusl equipment detenpined 1o be uneconomically repairable will be reiuned to the TASO/AVSC.
The TASOSAVSC will notity the US Anny Combal A Training Board of the failure and wequest replacement
tor the equipment. The TASOIAVSC will follow local procedures for tumin of the equipment o the Propeity
Disposal Office

NATIONAL GUARD MAINTENANCE

This section sewves oy o guide fur ke State Maintenance Officer in establishing policies and operating
proceduresaclative to the maintemance of TEC audiovisual equipment.

* MAINTENANCE/SUPPORT STRUCTURE
® PREVENTIVE MAINTENANCE
® ORGANIZATIONAL MAINTENANCE

MAINTENANCE[SUPPORT STRUCTURE

Lis recognized that the suppoit capahilities of the orgamzaticnal maintenance shops within a given state will
vary. Some organizational mainteninee shope will be able to perfoim the preseribed maintenance un TEC
audiovisual equipment. othen will not. In some states it may be necessary to petform all TEC equipment
wiganizational maintenance @t the Combmed Support Maintenarce Shop. Becanse of this variance. specific
wintenance procedures applicalie to all states cunnot be pieseribed.

The State Maintenance Ofticer. after careful consiuziation of hic state’s maintenance vapabilities, will
designale which facilities will olay an active 1ole in the maintenance of TEC audiovisual equipment. We do

secommend that all organizational maintenance shops be part ot the support structure 1o expedite movement ot

13

1. Mg

k.




g

TEC cquipment to and fiom the units. The primary consideration should be o 1ree the units from as wany of the
maintensnce responsibllitics as possible,

PREVENTIVE MAINTENANCE

The Organizational Meintenance Shops/Combined Support Mainteaance Shop will pevform scheduled
preventive mainteaunce wrvices on TEC equipment. TEC equipment will be scheduled for oiganizational
preventive maintenance service semi-annualiy.

Organizational preventive maintenance for sudiovisual equipment in maintenance flcat will be periunmed
quarterly,

When feasible, 1t is recommended that organizational preventive mamtenance be accomplisied gt the unil by

prevenuve naiptenance teams fiom the Owanizationul Main.enanee Shops/Combined Suppurt Maintenance
Shop.

ORCANIZATIONAL MAINTENANCE

‘The Stale Maintenunce Otticer is esponsible for organizational maintenun-e of TEC audiovisual equipment
issued to the National Guard,

In planning for maiatenunce support of TEC avdiovisual cquipment. the State Maintenance Office, will wam
1o locate the maintenance float to insure respansivencss (o the supported units. This can be done by placing the
maintenance float 90 the stated Combined Suppuort Maintenance Shop. or due (0 unit locations and the facton of
tw and distanee may require positioning float eynipment st several organizational maintenance shops. This ty pe
ol arpengement will increase control problens in management of the fioat equipment, but will increase
waponsiveness lo the units.

Natonal Guard units may evacuate inoperative equipment to the Organizational Maintenance Shop. The DA
Fonn 2404 will accompany cacliitem. [f the GMS can repair the iten on the spor, it will be returned 1o the unit.
I the OMS cannot repair the item on the spoi. they will request an operational item from maintenunce float be
exchanged for the detective item, and deliver it to the mmit.

An item of equipnrant heyond the repair capabititn. o the OMS will be fonvarded to the state Combined

Suppott Maintenance Shop. IF the state CSMS cannot repair the dtem, it will be torwarded 1o the supporting
TASO.
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APPENDIX A

TEC LESSON BASIS OF ISSUF
TYPE UNIT NUMBEF. DF LESSONS BY TYPE

COMMON 7 BRANCH MOS CRITICAI
DUTY POSITION

Active Avny Combat Arms

Battahon 1 1 1 1
Reserve Components

Combat Arins B tiahion 2 2! 2’ 1
JSAR School 2 { e 2’ 2
USAR Traning Division 4 q° 4° a

“Aur Defense Lrtileny lessons ari net issued.
TECH
Common Lessons L essons applicable 1o all soldiess.

Branch Lessons essons applicshie 1o soldiers i ahe four combat avs brancdhes dnfantis . Ao, Faeld
Antillery, and An Defonse).

Military Occupational Speciality (MOS) Lessonis  Lessans applic ible 1o soldier mothe Tollowime MOS G183, HIC,
VIDCTTE TIA 138 3L TeR, ol
TEC I
Critical Duty Position Lessons T esons applicable to soldicis in thy tollowmg jobs. Unit Clark, PEE Cledk,
TAMMS Cleik, Generator Operator, and Radio-Teletypewriter Opeaton.
The projected tatal is approx-matel, 625 lessons ar the campleton of “he cinrent lesan deveiopment provian
in FY 70. For planning purposes. the following is a breskout ol the nuben ol essons by aype:

@ COMMON ..ooeroenieiireircieesecieeeerearaesanne cerneeesens.s - 200
® Infantry Branch & MOS ... e 60
® Arai.r Branch & MOS ..., . 8§
@ Artillery Branch & MOS ... o L1
® ADABranch & MOS . ..oy 80

@& Critical Duty Position...... .._....... cccocvvererevees ol HE
NOTE: Cavalry Sgradrons will receive both bifantnv and Annor Braner and MOS Loy,

As an example, an Active Arny Infantry Battalion will seceive approximater - 375 lessons.

® | cach of 200 Common lessons
® 1 ¢ach of 60 Branch & MOS lessons
@ | cach of 115 Ciitical Duty Pustlion lessons
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APPEMDIX B

TEC AUDIOVISUAL EQUIPMENT
BASIS OF ISSUE

TYPE UNIT NUMBER OF SETS PER UNIT
CUE/SEE CASSETTE
| enosector | vapePLAYER

Active Army Combat Arms
Battalion 8 4
Reserve Components Combat
Arms Rattalion 8 4
USAR Schoaols 5 1
USAR Training Division 3/8de 1/Bde
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TEC LESSON STORAGE CABINET
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APPENDIX A
INSTRUCTIONAL METHODS AND DEVICES

AUDIO ONLY SYSTEMS

AUDIO DISC PLAYBACK SYSTEM - An audio system that uses a record player
and sound recorded v a disc (recurd) that may be played back upon
request by a listenc .

AUDIO TAPE SYSTEM - An audio system thet uses a ta[')e recorder/veproducer
to record sound on magnetic tape that may be played back upon request
by a Tistener. (Reel to reel, cartridge, cassette)

TELEPHONE CONFERENCE SYSTEM - A telephone system with switching matrix
vapability that allows multiple station two-way audio communication
‘at two or more remcte locations.

- AUDIO-VISUAL

AUVIO TAPE WiTH PRINTED MATERIAL - An audio system that uses a tape
recorder, reproducer to record sound on magnetic tape that may be
played hack upon request. Printed materials such as texts, work-
sheets, PI, schematics. test materials, etc., used with audio tapes
offer a variety of training applivations.

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

FILMSTRIP PROJECTION SYSTEM WITH AUDIO - A sound filmstrip projector
represents a fami‘y of audio-visual devices using single frame
visual filmstrips with sound on magnetic tape or records. Visuals
and sound !ay be manually or automatically synchronizad, or be
completely independent of one another. Commercial equipment options
include front or rear screcn projection, remote and stop action
capability, and cartridge loading modeis,

FILMSTRIP PROJECTICN SYSTEM WiTH AUDIO AND ADSUNCT EQUIPMENT - A system
for presenting information via a filmstrip projector and synchronized
audio tape or Ffilm sound track. The use of adjunct equipment with the
AV niedia provides the capability for a variety of “hands-on" training
tasks to be performed.

3 MOTION PICTURE PROJECTION SYSTEM - COMMERCIAL, 16MM and SUPEX 8MM FILIG -
- A motion picture projection system implying the use of professionaliy
preparic comnercial l16mm or S-8mm sound motion picture films for
training. Appropriate l6mm or S-8m projector and projection screen
are included.
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MOTION PICTURE PRDJECTION SYSTEM - LCW BUDGET 16MM AND SUPER 8MM FILMS -
A motion picture projection system implying the .se of locally
produced sound motion picture films for training. Such films are
acceptable for trafning, but often lack the professional quality
of commercial films. ropriate 16mm or S-8mn projector and pro-
Jection ~creen are included.

MICROFORM WITH INFORMATICH MAPPING, AND AUDIO - The theoretical con-
figuration of a training system to support individualized instiuc-
tion composed of microimagery in an fnformation map format, a
microform projector, an audic tape in & cassette and an audio
cassette playback unit.

INSTRUCTIONMAL KIT WITH INSTRUCTOR - A teaching kit designed for specific
subject area instructional support. Kit allows the instructor to
use a varied or mu'ti-level teaching strategy approach to instruc-
tion by including appropriate visual aids, audio tapes, modeis,
charts, demonstrators, reference and test materials.

INSTRUCTIONAL KITS FOR TRAINEES - A modular instructiona® kit designed
fer students that contains all materials required for a segment
of instruction. Kit may contain programmed instructicn, audio
visual materials, tools, materials., typical samples, reference
materials, and testing materials as appropriate.

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

SOUND SLIDE PROJECTION SYSTEM - A system for presenting information by
means of an audio tame and a serici of synchronized projected
visual slides. The use of adjunct equipment allows the system to
be used in support of “hands-on" training.

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

TEACHING MACHINE - BRANCHING, STILL AND MOTION VISUAL WITH AUDIO - An
instruction device composed of large step mult ple choice pro-
grammed instruction frames (sti1) and motion) with synchronized
sound and a manually controlled device to select, sequence, and
display program frames in an order depeiident upon the trainee's

last response.
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TEACHING MACHINE - BRANCHING, WITH ADJUNCT EQUIPMENT - An instruction
device composed of lirge step multiple cholce programmed instruc-
tion frames (still or motion with or without audio) with a wanually
controlled device to select sequence and display program frames in
an order dependent upon the trainee's last response. Associated
with this equipment is a second piece of equipment, such as a mockup,
which is the subject of imstruction and is operated according te
instructions from the basic teaching machine.

TELECONFEE}ENCE SYSTEM - A telecommunication system thai allows audio
and visual two-way communication between two or mcre remote focations.

TELEVISION - CABLE (CATV) - A hybrid CCTV system offering selective,
multiple channel, encoded programming to cable neiwork patrons.
A typizal system consists of a signal receiving antenna system
for the master station and relay of amplified signal channels
via area substations to system subscribers, Prograrming may also
be generated and transmitted between substations offering multiple
options for conference or training. Programs are encoded for
privacy and coiitrol of viewing audience.

TELEVISION - CLOSED CIRCUIT (CCTV) WITHOUT FEEDBACK - CCTV without feed-
back is an electronic transmission system for images and sound using
a coaxial cable distribution systew. System design includes one or
more studios or cuntrol rooms, a signal distribution center, and
signal distribution cables terminating in reception areas equipped
with receiver/monitors. Off air, live or vided taved programs may

be used.

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

CARREL - AV EQUIPPED - A small enclosure or alcove incorporating a desk
used for individual studies, supplied with audio ard visual materials

and supporting equipment.

CARREL - LABORATORY - A small enclosure or alcove incorporating a desk,
to be used by one or two traineas and equipped with a set of special
tools and materials for carrying out a hands-on learning event, It
nay include audio-visual systems.

COMPUTER ASSISTED INSTRUCTION (CAI) - A form of individualized instruc-
tion that employs a digital computer technology to manage and display
information to a student, accept student responses, provide knowledge
of results, and select subsequent learning events.
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COMPUTER ASSISTED INSTRUCTION - PLATO IV BASIC CONFiGURATION - An
individuaiized computer based teaching system being devoloped
by the University of Illinois at UrbanaeChaTign. and includes
up 0 4036 terminals, a communication network, a central computer
and the author lanquage TUTOR.

COMPUTER ASSISTED INSTRUCTION - PLATO IV, BASIC CONFIGURATION AND AUDIO -
System includes basic configuration of PLATO IV plus a random access
audio playback system.

COMPUTER RSSISTED INSTRUCTION - PLATO IV, BASIC CONFIGURATION WITH
ADJUNCT EQUIPMENT - Includes the basic terminal with externally
cennected auxiliary equipment.

COMPUTER ASSISTED INSTRUCTION - PLATO IV BASIC CONFIGURATION WITH ADJUNCT
EQUIPMENT AND AUDIO - The basic terminal with externally connected
auxiTiary equipment includes a random access audio playback system.

COMPUTER MANAGED INSTRUCTION (CMI) - A computer has the required
instructional design program. I¢ can receive information about
the student behavior from terminals on- or off-line and give him
information about his achievement. The design normally gi-.es
instructions for changes which are indicated by student response
and may drop him to easier exercises or automatically cycle him
tc a higher response exercise.

CNI - CAI TICCIT - A system designed by Mitre Corporation and projrammed

by Utah State University which can both manage student initruction
and/or provide full instruction.

COMPUTER SIMULATION

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

COMPUTER SIMULATION - OFF-<LINE - A trainee station equipped with a
computer terminal enabling a trainee to select & computer simulation
program, enter his own variables (batch processing) and run the
simulation to determine the performance of the simulated system
under a variety of conditions.

GAME - COMPUTER SIMULATION, SOLITAIRE, WITH VISUAL DISPLAY - Any contest,
governed by rules, between a single player and a computer with visual
attachments where the contest is a dynamic model of some real world
system or event.
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OPERATIONAL EQUIPMENT WITH MANUALS - A unit of operational equipment being
used for instructional or training purposes with its supporting tech-
nical documentation such as operator's guides, maintenance manuals
and parts lists. May be an clectronic black box, rifle, or truck.
Usually associates with individual training leading to team training.

OPERATIONAL SYSTEM - REAL ENVIROMMENT - An operational system used for
training such as an afrcraft, ship, or track vehicle. Part task,
full task, sub-team, team, or multi-team training may be conducted
in conjunction with or independent of normal operations. A per-
formance aid is inherent in trainer usage.

OPERATIONAL SYSTEM ~ SYNTHETICALLY SIMULATED ~ A device, machine,
apparatus, or paper model that synthatically reproduces a condition
or conditions of an operational systam. It may or may not physically
represent the cperational system, but will functionally allow an
individuatl or crew to practice operational tasks 1u accordance with
training objectives. A

OPERATIONAL SYSTEM - SYNTHETICALLY STIMULATED - An operatio-al system
that is used for training by interfacing input equipments in the
form of tapes, black boxes, or computers. Such input equipments
present programmed data to the operational system allowing it to
be used for training or evaluative purposes. May be used for part
task, full task, sub-team, multi-team training, or combinations
thereof. A performance aid is inherent in trainer usage.

PROCEDURE TRAINER - Trairing hardware designed for basic training,
familiarization or transition type procedure training for normal,
aiternate, and emergency operation of operational hardvare. Trainer
systems respond appropriately to trainee inputs but te a lesser
dearee of fidelity of performance than is required for simulators.
May be used for various combinations of part task, full task, sub-
team, team, or multi-team training.

PROCEDURE TRAINER - ADJUNCT DISPLAYS AND LOGIC - Training hardware
designed for basic training, familiarization, or transition type
procedure training for normal, alternate, and emergency operation
of operational hardware. Trainer systems respond appropriately
to trainee inputs but to a lesser degree of fidality of performance
than is requived for simulators. May be used 7or various combina-
tions of part task, fuli task; sub-team, team, or multi-team training.
Adjunct displays and logics may include scoring attachments, adaptive
control, automatic demonstrations, enhanced displays, automated
briefing and debriefing cepability, automatic coaching, remedial
exercise prescriptions or follow-on assignments.
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SIMYACR - Training hawivare that s designed specifically tor training
purposes to simuiate operaticnal equipment/systems or portions
thareof, and which simulates the operatioaal envirunment in a train-
ing situation. When oparated, {1t becomes a dynasic mode! of the
appearance and performance of selected aspects of the cperationai
equipment/system. May be designed for part task, full task, sub-
team, team, multi-teaw training or comdbinations thereof.

SIMUALTOR - ADJURCT DISPLAYS AND LOGIC - Training hardware that is
desigred specifically for training purposes to simulate operational
equipment/systems or portions thereof, znd which simulates the
operational environment in a training situation. When operated,
it becomes a dynamic model of the appearance and performance of
selected aspacts ¢of the operational aquipm:at/system. May be
designed for part task, full task, sub-tecm, team, multi-team
training or combinations thereof. Adjunct disptays and logics may
{aciude scoring attachments, adaptive control, automatic demon-
strations, enhanceu displays, automated briefing and debriefing
capability, automatic coaching, remedia’ exercise prescriptions
or follow-on assignments.

SPECIMER SEVS - An instructional kit containing samples of similar items,
liquids or matarials that may be test.. or evaluated for identifi-
cation, quality or tyve.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT)VISUAL - A tiaining device
designed to place controlled stress on the human visual system,
through the use of physiologically and/or psychologically adverse
or Tow threshold visual signals, to enabie a trainee to learn to
function in this adverse environment.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT) SURFACE AND INTERNAL SENSES -
A broad category of training devices designed to provide the
cutaneous, kinesthetic, and olfactory sensors with physiologically
and/or psychologically adverse signals, to enable a trainze to

function in adverse pressur?, temperature, pain, or dicorientating
motion environments.

VISUAL ONLY

FILMSTRIP PROJECTION SYSTEM - A single fiame projector or attachment
thereto that will accept a filmstrip format and project the film

images upon a viewing screen. See: Sound Filmstrip Projection System.

MICROFORM WITH INFORMAYION MAPPING - Micro-imagery, such as microfilm,
used as a medium of introduction with the additional requirement
that each block cf information be clearly identified as introduction,
overview, test, review questions, index, and other discrete titles,
and that each type of information be positioned in a standard
location within the medium format.

© e e 1 o+ 3 vt

M




169

MICROFORM WITH INFORMATION MAPPING AND ADJUNCT EQUIPMENT - The theoretical
comfiguration of a training system to support individualized instruc-
tion composed of microimagery in an information map format, a mizro-
form projector, and a piece of auxiliary equipment, such as a mockup,
which 1s the subject of the instruction.

SLIDE PROOECTOR SYSTEM - 2" X 2" -~ A class of single frame pictive pro-
Jectors that will accept a standard 2" X 2" slide and project the
contained image upon a viewing screen.

SINRULATION - PAPER - The representation of selected dynamic characteristics
of a system through the use of charts, tables, static photographs,
drawings, and 1ists of performance characteristics under specified
conditions. This information is presented in such a way that the
trainee can study the initial performance of the system, change inputs
to or elements within the system and note changes ir the performance
of the system.

TEACHING MACHINE - LINEAR, STILL VISUAL - An individualized instruction
system compos.d of a fixed linear sequence of small step programmed
{nstruction frames (sti1l1) and a manually controlled device to dis-
play the infurmation.

TEACHING MACHINE - BRANCHING, STILL VISUAL - An individualized tnstruction
system composed of large step multiple choice programmed instruction
frames (stil1) and a manually controlled device, to select sequence
and display program trames in an order dependent upon the trainee's
last response.

PRINT MATERIALS

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

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

PRINTED MATERIALS - HANDOUTS - Handouts are a class of printed materials
issued to a student for his use and retention to augment regular
instructional materials. They are usually instructor prepared,
machine copied materials of one or two pages highlighting specific
topics or updating existing materials.
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PRINTED MATEKIALS - PERFORMANCE AIDS - Performance aids are & class of
printed matarials that aid in job performance by providing data
that should not be committed to memory, such as checklist routines,
or is too complex to be committed to memory such as conversion
tables, equipment test tolerance matrices, and the like.

PRINTED MATERIALS - REFERENCE BOQKS - Reference books are a class of
priited materials used to identify certain facts or for backaround
inf?rmation such as dictionaries, encyclopedias or technical pubii-
cations.

PRINTED MATERIALS - REFERENCE CHARYS - Reference charts are a class of
printed material pictorially o» geographically displaying dats used
to identify certain facts or for background information. Includad
?ri data charts, schematic diagram:, topographical maps, and the

le.

PRINTED MATERIALS - SELF SCORING EXERCISES - Self scoring materiais
include exercises and quizzes used in conjunction with standard
curricuium, programmed instruction or .independently. The class
includes electrographic or mark sense materials scored by keys
or computer, punch mark and other mechanical score indicating
equipments, chemically scored materials, etc. that have the
capability of providing near immediate student feedback without
the use of prolonged scoving procedures.

PRINTED HATERIAL - WORKBOOK ~ Workbooks are a class of printed material
used to augment or replace regular instructional texts by providing
a mix of text information and practice exercises within a single

bo6k or manual.

PRINTED MATERIAL - TEXTB00K - Textbooks are a class of printed material
dealing with a subject of study, intended for use at a specified
Tevel of instruction and used as a principal source of study.

PROGRAMMED TEXT - BRANCHING - A printed text containing frame. of infor-
mation and multiple choice questions concerning the information,
organized in such a way that the trainee‘s choic» of response directs
him to remedial frames or advanced material, as appropriate, The
material 1s carefully sequenced, tested, and revisel tn ensure that
a specific student population will achieve stated “ehavioral objec-
tives with a predetermined level of success.

PROGRAMMED TEXT -~ BRANCHING WITH ADJUNCT MATERIAL/EQUIPMENT - Used with
angnct]ma%erials or equipment, a wide range of training application
is available.

PROGRAMME"D TEXT ~ LINEAR - A printed text containing a fixad sequence of
small frames of information usually in the form of questions requiring
the crainee to construct a simple written response, which is immedi-
ately evajuated. The macerial is carefully sequenced, tested, and
revised to ensu~e that a specific student population will achieve
stated behavioral cbjectives with a predetarmined level of success
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PROGRAMNMED TEXT - LINEAR WITH ADJUNCT MATERIAL/EQUIPMENT - Used with

adjunct material or equipment, a wide variety of training appli-
ut‘lon is available. :

STUDY CARD SETS - A deck or decks of cards designed to presenf tralaing
information to an individuval student.

SPECIAL AND NON-STANDARJ ITEMS

AUTOMATIC RATERS - INFORMAL TRAINING - A class of electro-mecht 1ical
response rating devices used primarily for informal refresher type
training. Typicaily., a gaming anproach is used to offer multiple
choice type questiors to the trafnee. Immediate feedback upon

answer choice selection is givep in the furm of right, wrong, or
item scrre as well as cumulative score.

CARREL - DRY - A small enciosure or alcove incorporating a desk, used
for {ndividual studies, without audio-visual or laboratorv equipment.

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

GAME-MANUAL SIMULATION - Any contest between teams or individual players,
governed by rules, where the contest is a dynamic model of some real

system, and is played without the aid of a computer using gaming
techniques.

GAME - MANUAL NON-SIMULATION ~ Any centest between teams or individual
players, governed by rules, where the contest is not a dynamic

mode) of some real system, and is played without the aid of a
computer,

GAME - COMPUTER SUPPORTEDN SIMULATION - Any contest, governed by rulas,
between teams or individuals, where the contest is a dynamic model
of some real system, and a computer is used in performing some of

the calcviations necessary for the operation of the model as in
computer cupporied war gaming.

LOGIC TRAINERS - A class of trainers that synthetically allow electronic,

mechanical, Fluid, or gaseous conceptual system logic training with-
out the use of actual hardvare.

MOCKUPS, FANELS, AND DEMONSTRATORS - DYMAMIC - A visual training aid that
allows an instructor to demonstrate manipulative principle, movement
in time or space, steps of a procedurs, linear effect within systems

or changes in condition of equipment or systems through one or more
operating phases.

MODELS AND STATIC MOCKUPS - SMAIL SCALE - A three-dimensional training aid
built to scale and represent'lng operational equipment, It may be a
solid or cutaway modei capabie of disassembly by which spatial and/or
sequential relatienships are represented. Alsc included are layout
models, recogniticn model sets, and terrain ur topographical models.
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MOCKUPS, PANELS, AND DEMONSTRATORS - STATIC - A training aid used to
demonstrate relative shape, size, composition or function of an
object or system by a visual-cognitive process performed by the
trainee. Such non-moving, real or “scaled" aids include cutaway

models, diagrams, blow-apart hardware displays, etc.
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APPENDIX C
DESCRIPTIONS OF VARIOUS MANAGEMENT PLANS

I. Student Management Plans

Students must receive information and guidance; they must unders tand

the objectives and receive feedback; they sometimes need motivation and

counseling. The fnstructor is ultimatcly responsible for seeing that

activities like these occur; however, the instructor is not alwayc »

responsible for actually providing &1l of these activities. This can

be explained better by looking at some different student management

plans.
There are a variety of student management plans. Some examples

are: (1) instructor-managed, (2) contingency-managed, (3) peer-managed,

{4) computer-maraged, {5) media-managed, (6) student self-managed, and

(7) combination plans. The instructor's vesponsibilities for student

wdnagement can be different under each of these plans. For example,

o

under an instructor managed plan like lecture/conference, the instructor
would have & very bhroad student management vesponsibility; on the othar
hand, under a computer-managed plan, the computer could assume many of

the student management responsibilities.

IT. Instructor-Managed Instruction

1. Group mode. Imstructer-managed methods of instruction in
the group mode inciude lecture, conference, demonstration, study assign- -

ment, etc. These methods are described in the second section of this
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block (Section 2.3.1). The instructor's student management responsibili-

ties are, of course, quite comprehensive.

2. Individual mode. An instructor-managed plan in the individual

mode would be called instructor-tutorial. Although instructors often give
individual attention, courses are seldom built around this plan. It simply
takes too much instructor time to manage each {adividual student through

a course. The instructor-tucorial plan 1s used when the priority and
coiticality ¢! the task warrants extremely detailed, closely monitored

instruction, or when the number of students is very small.

I1I. Centingency-Managed Instruction

Contingency management is giving reinforcement to change behavior
or strenoilien behavior in a \isirad direction. A reinforcer is a cue
that follows a behavior that a student was engaged in and makes more
1ikely the recurrence of that behavior. Propar management of rein-
forcers can be a significant aspect of studernt management.

1. Group mode. Reinforcement often occurs in group instruction;
for example, teacher praise for an on-task behavior, Jetting students who
uemonstrate comprehension leave class ecrly, etc. Careful attention to
student reinforcement is, in fact, a valuable group leadership teciinique;
however, it is seldom deveioped to the point where it becomes significant
in the overall management of all students. Proper use of this technique
requires practice and adherence to a carefully prepared plan.

2. Individual mode. When instruction is offered in the individual

mode, propc~ management of reinforcers can be a sionificant aspect of the

management of students.
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Reinforcing events must be given to students at the right time,
and must be tied to attaining objectives of the course. Contingency
wanagement plans should be considered for student groups which are
typically ummotivated, particularly in the case where the instructional
content is not motivating in 1tself. Two main problems are associated
with reinforcement: identifying appropriate reinforcers, and controlling
them in the instructional system.

Two sources of ideas for identifying reinforcers have been suggested--
need satisfiers [for example, knowledge of resulis), ard highly probable

behavior (for example, talkirg to other students). Specific reinforcers
would include:

Rest periods and breaks.

Passes.

Freedom from disagreeable details.

Demonstrating proficiency to otheis and to oneself.

Since a separation frequently exists between the instructional system
and the agency responsibie for the housing, feeding, and admnistration
0% the students, many of the significant reinforcers are under the control
of the schuel commander. In order for reinfcrcers to be delivered on the
basis of achievement of the objectives, they must be under the control of
the fnstructional management system, Staff members must be trained to
admintster contingeacy managed systems; some research has shown that
untrained staff unknowingly reinforce undesirable instead of desired

behavior, and sometimes give reinfurcer: away free instead of making them

contingent on the desired training objective achievement.
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Contingency management plans have bren shown to huve good effects in
instrucsional settings where low apiitude students are Involved. Before
instituting contingency management in a course, sevial factovs should

be considered:

4. Have the reinforcers been established as effective with the
group 1in question?

b. Has the instructional administration been given the authority
to control the contingency management plan and its reinforcers? If not,
this authority should be established. When authority cannot be given to
control reinforcers which would occur outside the instruntional setting,
the reinforcers should be restricted to those in instruction.

c. Has the instructional staff, both management and instructing,
been given sufficient training in contingency management to make the system
work? If not, the training should be provided before the management pian
is jmplemented.

Student contracting is a method often used in contingency-managed
instruction, It is a management technigue whereby a performance contract
is drawn up between the student and the instructor. The contract specifies
exactly what tha student is expected to do, and what rewards he will
receive. The reward is, of course, contingent upon satisfactory comple-

tion of the contract.

Contingency management plans should only be established with the

gu:dance of trained professionals.
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1¥. Peer-Managed Instrvction

The plan of using students to manage other students has been success-
fully implemented in various instructional settings. It is most often
called peer tutoring because it usually involves one student tutoring
one of his peers (another student).

1. Group mode. Peer management of instruction in the group mode
seldom occurs. In seminars, case study, and other forms of small group
instruction, individual students are often responsible for preparing
group presentations, but the real responsibility for student managemznt
never shifts away from the instructor.

2. Individual mode. Peer management can be developed into a

unique student management plan, or it can be incorporated into any self-
paced instructional plan, including one which uses contingency management.
Since peer tutoring is a method of demonstrating one's own proficiency to
someone else, it is a motivational as well as a tutoring system,

In peer tutoring, the <tudent who reaches proficiency instructs other
students in the skills or processes to be learned. In lTearning job per-
formances, the student watches as an advanced student or an instructor
performs the job duty or duties, is instructed to perform the job duties
by the person whose job perfcrmance he watched, and takes proficiency
tests., After passing the proficiency tests, the student becomes an
instructor of a th'} rd student. If the learning situation is organized
by objectives in a course, the student who masters an objective can be
a tutor for the student who is beginning this objective or needs help
with it. Obviousiy, this method is suitable to use with contingency

management as the motivation described in displaying proficiency.
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Peer tutoring is agdaptable particularly to medium and low ability
students, and in & self-paced setting where the instruction is highly
structured. 211 individuals who tutor should be previously trained to

tutor, and instruction should be spot-checked as a quality control

maasure.

VY. Computer-Kanaged Instruction

gl bt

1. Group mode. The closest thing to computer-managed instruction
in the group mode is calied computer-assisted instruction (CAI). In CAI,
the computer takes over many of the administrative functions like gruding,

record keeping, reporting, etc. More advanced forms of CAI will also ;
menitor student performance, construct individual tests, etc. Ir bath %
cases, however, the instructor remains the primary student manager; the §
computer is really an instructional aid. %

2. Individual mode, The simplest set of procedures followed in %
using computer-managed instruction in the individual mode are testing, Z;
diagnosing, prescribing, and reporting. in this form, the student %
reports to the computer termimal, signs on with his own student number, :.é

and takes a pretest or unit test, which the computer diagnoses according
to preset decision rules. A prescription is presented for the student
and instructor, describing the succeeding step for the student based on
his test results, and at specified times, reports are generated for the
instructor and the administration, so that they have up-to-date records
on all students. This process is repeated fo: each unit,

In the computer-managed setting, the instructor is still an important

figure, but he is a resource rather than a manager. One of the requi.e-

ments in setting up a computer-managed instruction system is retraining
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instructors in techniques that will improve the fnstruction for the
students.

Computer Report to the Student

In the simulated system, the student signs on to the ~omputer terminal
with his own nurber, and the report that is printed out to him includes
{dentification information, so that he can be sure hz is getting the
right material, and an assignment including sources of materials. He
gets an estimated time tor performing the assignment, and finds out how
many incentive units he can gain on this lesson.

Simulated Report to the
Student (before lesson)

AFSN NAME COURSE BLOCK LESSON  IHSTRUCTOR DATE
224726 Trost,CP PME Iv A Huyt, RE 10/22/72
Your assignment is .....

First you should sign on to a computer terminal and read lesson 5. This
will help you improve your reading speed. Next read Chapter 6 on elec-
tren emission in the electronics textbook TB 371. Fina'ly, do exer-
cises 1-7 in workbook WB 3ABR32410-17.

Estimated time for this assignment is 1 hour.

You may receive 1 incentive unit for each minute saved in addition to
5 incentive units fcr receiving a score of 80% or better.

If the student completes the lesson successfully, he gets a message
1ike the one below:

Simulated Report tc the
Student {(after lesson)

AFSN NAME COURSE BLOCK LESSON INSTRUCTOR UATE
224726 Frost,CP PHE v A Huyt,RE 10722772

You have achieved a srore of 91% mastery for lesson A, Electron Emission.
This 1s passing and werits 5 incentive units. Your assignment was com-
pleted in 31 minutes, a gain of 29 minutes, which merits a total of

29 fncentive units. Incentive units earmed may be applied to any of the
incentiva items on the 113t passed out to you for this course.
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“You have received a 78% score for lesson A, Electron Emission,
This 1s fatling. You seem to be having trouble with this matarial,
It is suggested that the following people in your class may be
able to help.

Creaner, U.K.

Yaegar, P.H.

Paul, T.H.

Troytman, R.S."

The computer-managed fnstructicnal plan shows self-pacing, individualiza-

tion of treatments {for e«ample, the realding t.eatment), contingency
mangement, and peer tutoring for remediation.

i
The simulatad report to the instructor, bulow, shows the information g

the instructor has on all students, up to date. Each studeut who failed

to reach mastery on the first “ry (see AFSN 323237) was given a different

“reatment on each successive ¢ry, illustrating remediation individuali-

zation.,

Simulated Monitoring Report
to the Instructor

e G < 5 A A

“!smumk__t’ms BLOCK TESSOn GATE
Huyt, R.E. v 3 10/27/72

i
Sunmary

Studerts passing = 14 Average Mastery Score = 84 Range = 80 to 92

Students Who Failed to Reach Mastery or First Try

T O g T Tt TP AL a7 Yo W W P

Name AFSN Averade Score Average Time ,
Danner, D.L. 323237
Student Individual Records
AFSN Treatnent Rank Hastery Score Time Incentives
Assigned Order Predicted/Obtained Pradicted/Obt. Gained
R73586 1 1 91/88 54/38 27
780538 1 1 84/81 48/50 15
220550 1 1 86/82 50/70 5
925596 1 1 8R/92 51748 17
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Simulated Monitoring Report to the Instructor {continued)

42393 1 1 85/a1 49,64 5
323237 F 1 81/78 64/38 0
323238 1 2 84/76 47748 17
84,7767 4 1 81/84 45/31 4

— o et & .

Many of the methods in this computer-managed plan can be used in an

ins tructor-managed plan, but the varied treatments, and the prediction
methods cannot be economic. 11y done by humans alone. If a computler is
available for instructional purposes, it is most ecenomical to use it
to capacity, and most efficient to use technigues for improving instruc-

tion that humans cannot readily handle.

VI. Media-Managed Instruction

O0ften, many of the student management activities can be prepared
and then communicated to the student through a medium or a combination
of media. Commurication media can seldom take the place of the instruc-
tor as completely as a computer can, but broad usage of media for student
management is both wide-spread and successful. In their applicatinn,
media can pe; form any roie from simple aids within any ot the previous.y
described plans, to a position of shared management responsizility, or
even to being the predominant instructional manager.

1. Group mode. The use of media-managed instruction in the group
mode occurs with regularity in only two instances: instructional television
(ITV) and group simulation activity. The ITV technique employs open
circuit or closed circuit distribution, or on-location video tape playback

to carry the burdzn of instruction to a classroom of students. Often,
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what one might consider to be media-managed instruction is really
teacher-managed. This | true wnen ITV is used as a resource, much like
a printed taxt or 2 student handbook, to facilitate the instructor's
activities. Grouy simulation activity (though sometimes media-managed)
1s most often 1'sed as an aid under another student management plan.

2. Individuval wode. The most common form of media-manayed 11~

struction involves the use of print mecia; for example, workbooks, course
wanuals, course guides, programmad iexts, textbooks, etc. These print
wedia are the most common "manager" of instruction. For example, a
course manual usually tells the student what {s expected of him, where to
go for materials, what mechanica! and electrical media sourccs to use, how
te branch or review, etc.

Print-ttedia management is commonly found as part of instruclor, con-
tingency, peer, computer and sulf-managed instruction. Its advantages of
convenience, portab:lity, low cost. rapid access, and revisapility con-

tribute to its central importance in irstruction.

VII. Student Self-Managed Instiuction

In this management form, a student is provided with objectives; the
student must them personally identify everything required to reach those
objectives, plan his own learning strategy, and manage himsclf through the
entire process.

This is net a typical management plam in task oriented training, and
4t is not found at all in group mn.e instruction. However, for high
ability students in instructional situations where attitude and problem

solving objectives are imnortant, self-managed learning can be refreshing

and rewarding.
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3
VIII. Combination Plans E
It was previously mentioned that the use of print media-ranajement §
regularly occurs in all of the student management plans described here. ‘ %
i 3
That is an example of soie possible combinations. [lements of all six . §
plans (instructor, con.ingency, peer, comput.r, media, and s21f-managed) 3‘ §
]
T could concefvably be used in combination or individually at various stages o f
, ; k-
of a course. | §
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FIGURE TIL .3: Flowchart of Block IIL .2: SPECIFY INSTRUCT!ON MANAGEMENT PLAN AND DELIVERY SYSTEM
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BLOCK II71.3: REVIEW/SELECT EXISTING MATERIALS
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Developing instructional materials is both costly and time-consuming. ;

Therefore, it is essential to consider the usefulness of existing

materials before committing resources tu new deveiopment. In this

blouk, existing mat2rials are reviewed and evaluated in terms of

their appropriateness to the learning objectives, learner character-

istics, and sclected learning guidelines and management plan.
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REVIEW/SELECT EXISTING MATERIALS

1.0 INTRODUCTINK
This block in the ISD model ¥s critical in terms of potential time

and dollar savings. In following the ISD process up to this point,
exactly what inctruction #5 needed to meet the training goals has been
specified. In the next block, III.4: DEVELOP INSTRUCTION, the proredures
for instructional development will be cuclined. But that omits an impor-
tant step. Many of the learning objectives that must be trained are
already being trainad with some suctess. ISD does not ignore the effec-
tive lectures, films, and textbooks currently in use. On the contrary,
it incorporates as many existing materia’s as possible. The purpose of
Block 111.3: REVIEW/SELECT EXISTIMG MATERIALS, is to retain as many
existinj materfals as possible. This means that in the next block,
{astruction will be developed only for those learning objectives which
were specified in Block III.1 and 111.2, but for which no adequate
existing learning materials can be located.

Pricr steps in the ISD process have led to the development of
learning cbjectives (Block 11.1), the description of student entrv
behavior (Block 11.3), the selection of specific learning guidelines
(Block 1II.1), and the selection of an appropriate management plan and
delivery system (Block III.2). TVhese decisions now can-be used as
criteria to help determine the usefulness of existing materials. An
overview of Block I11.4, DEVELOP INSTRUCTION, Will provide some idea
or the amount of time and money necessary tu develop new instruction.

By adopting existing instruction, or modifying it as necessary, the

cost of instructional materials can be reduced.
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One way to describe the process of selecting and reviewing existing
materials is tu contrast it with the process of analyzing existing

courses in Block I.4. That block reviewed the course development docu-
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mentation and asked, “Are the proper tasks baing taught?” In this block,

¥ individual pieces of instructior, a single lecture, or filmstrip, are

v e 14 w2

reviawed. The question asked is not "Are the proper tasks belng
e taught?* but, "Are the tasks being taught properly?" In Phase I the
roncern was with the gross task of deciding “"what" should be taught.

In Phase IlI, we have ‘ecided on “"what" and nww are con-erned with "how;"

how shouid these tasks be taught?

The differance in emphasis between Blocks [.4 and III.3 is
reflected in the source references for each. Block .4 requires
information about the course, its development and validity, Is the
centent based on a recent and thorough task analysis? What were the

criteria used in selecting which tasks should be taught? Wnat are the

W
]

performance requirements? Block 1.4 evaluates the merit of an entire
course on the basis of how it was developed, the ;rrocedure that was
employed. The evaluator does not necessarily need the course materials

in hand when deciding its merits., Intormatiun describing the course

o urs e —— —

development and effectiveness is sufficient.

In this block, however, you evaluate the {nstructional materials. % 3
The concern is not with where the material comes from, only what it : VE;
"as to offer. Here, you determine its suitability to the program
requirements developed in previous blocks.

Ore feature of this block Is that the instructional materials review

is nut Yimited to military sources. Civilian resource conters, such as
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universities, libraries, and city or industrial training centers may
house useful descriptions and illustrations. Thus, the search required
in this block is more extensive and intensive than that required in
Blozk 1.4,

Basically, the review and selection procedure consists of eviluating
promising instructional materiais to determine if thev are appropriate
Lo the objectives, learner characteristics, learning guidelines, manage-
ment plan, and delivery system selected «n previous blocks. A perfect
match will not be found, but materials may be located that require only
minor modification. Both wodification of instructional materials to
match previously made decisions, and modification of previous decisions
to match existing materials will be discussed.

The steps in the procedure for reviewing and selecting existing
materials are shown on the flowchart in Figure II1.17, the foldout page

at the end of this block.

2.0 PROCEDURES

The true worth of any instructional material is iis effectiveness with
students. Only by trying out instruction on a representative sample of
students will you da able to determine the actual value Of the materials.
Ideally, you should base your decision of what to use as is, what to madify,
and what to drop, on the basis of validation data from such actual tryouss.
Unfortunately, empirical evidence is rarely available. Therefore, you

will have to conduct tryonts vourself. But you prabably rannct try out

every available existing unit of mate. ial to determine its effectiveness,
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There 1s simply too much available material, Select the best macerial
and tast it oo a sample uf actual) students, The procedures for this
process are diccussed in Block III.5, VALIDATE IWSTRUCTION,

2.1 Collect Existing Matersials

The first step ia tn’s procedure s to

locatc as many instructional materi{als relevant
to the learming obje tive as practical.
Appendix B (page 95) of Block 1.1 is 2 *ist of
some possible sourcaes for matewials. These

P==

materiais need not have been designed

““for classroom use. But they must have

g potential for instructional payoff,

Materials may be Yocated according to their cbjectives. Many in3iruc-
tional materials developed since 1970 will have bacn deveioped by pro~
cedures similar to those in this marual, and their objectives will be
documerted. Most materials, however, will offor only 2 title and perhaps
a short summary. This should be enough information to indicate if the
materials may be “clese to the mark.," The amount of material to be
reviewed may be too extensive to allow time to follow up on maturials that
do not sourd promising,

It is difficult to determiie wher the collection process is complete.
0 the one hand, it is wasteful to collect thirty documents only to dis-
¢C 2r that the first document submitted was eatirely adequate. On the
other hand, it is equally wasteful to alter drastically the first {ten
that is suhmitted, when the thirtieth item ma be acceptable without
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modification, Therefoie, it {s advisable tu collect all relevant
information as expediently as pussible during this stage of the process.
1f wore thar one selectfon 1s found that appears consistent t:1th the
objectives, rach sho .1d be identified, Subsequent steps in this block,
or in the validation process in Block III.5, may prove the first choice
to be inadecuate. In that case, consider a second or third choice.
Only through validation procedures wiil the true effectiveness of the

materials be determined.

2.2 _Evaluate Exi3ting Materials/Learner Characteristics

The next steps in the procedure involve

reviewina each segment of instruction for

its appropriateness to the ISD process,

Tnis involves an evaluation of the appro-
priateness of each segment to the pre- .
detirmined learner characteristics, ('\,—5\'/\/
learning guidelines, delivery system, ~ - r—zfi—d
and management plan,

It is important to recughize the decreasing precision and exactness
required of materials as when moving from learner characteristics to
learning guidelines, to delivery system, and to management plan. T1he
flexibility, or Teeway in decision meking, increases while progressing
through the block. Learner characteristics are auite specific. 1.

material are not prepared for the correct audience, they must be modi-

fied or drapped. Learning guidelines are a bit more flexidble. They do

not previde a step-uy-step learning sequence, only gereral direction.
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Thay are as their neme implies, mere guidelines. The delivery system
is e¢ven mose flexible, and the management plan more flexible stiil,
Most of the decisions to drop or modify materials will come eariy in
the decision-making process. Very few materials that are satisfactory
in guidelines and delivery systems will prove unsatisfactory in tenns
of thelr management plan.

Remember, the purpose of Rlock III.3 is to retain as many existing
materials as possible. Instruction that is not quite adequate in its
present form may be rodified. Consultation with media specialists will
determine if appropriate modification is permissible or possible, and {if

50, wilether mudification will be imore cost-effective tnan development

of new instiructional materials. If it is cheaper to deveiop new materials,

drop the existing materfals. Determinc the most cost-effective alterna-
tive for meeting objectives, and then follow through on it.

2.2.1 Evaluate Materials

One point should be emphasized here. The procedure for reviewing
existing materials involves proceeding from criterion to criterion for
~ach item. Do not go through 100 jtems, judging their appropriateness
to a predetermined learner characteristic, and then review them all
over again in Tight of the next criterion. Instead, review one segment
of instructional material and ask if it is useable. Are the learner
characterisitics, learner guidelines, delivery system, and managemcnt
plan satisfactory? If not, will mdification be cist-effective? Make

thet decision before reviewing the next itea. Once you have the knack
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of eviluatiing in this fashion, you will be able tr meke a number of
suitability decisions simultaneousiy while reviswing each segment of
material.

In the first step in this svaluation process, wonsider the charac-
terisitics of the learners. This topic was first cddressed in Block
I1.3, DESCRIBE ENTRY BEHAVIOR. There external as wel] as internal
requirements were considered. What are the ranks of the student, and
how long have they been in the service? What academic cradentizls or
special skills do they possess? What are their aptitude scores? How
mich expesrience have they had? How well do they read? if .ne reviewed
materials do not communicate to this type of oersnn, the materials will
be of 1ittle use. For example, when reviewing materials for learirg
objectives which center around the operatinon of intelligence gathering
equipment, the learner characteristics clearly indicate that materials
must addrass E4-E7's with a high school educaticn. If you review a
manual on the operation of such equipment, find that 1t satisfies a
great many of your objectives, but that the manual was written for
colleye graduates, there is a problem. The vocadulary is difficult,
the c¢antenc: structure complex, and the technical material densely packed
with new and difficult factual information. Although it would take empiri-
cal validatiun to prove it. it seems a fair bet that this wanual is not
suitable to the characteristics of the specified learners. When a segment *
of instructional material is .asuitable as it stands, it is appropriate to

censider modt Fication.
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2.2.2 Hake Revision Decision

Materials that clearly .aatch leamer characteristics should be
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retained for further eva,u.tion and thosa that clearly do not meet them
thould be rejected, Most materials, howaver, will fall somewhere batween.
They will be very good, but not quite good ercugh. They will not meet
the criterion f sujtability, bul they will come verv close. These

material. cannct be rejucued out of hand, but neither are they
arceptabie as is. The question thea becomes one ¢ f modification. 2
Are these imaterials “close enough” tc meeting the criterion that it
will be less costly to modify them than to develop new in.truction?
While materials modification is expensive in terms of time, money
and manpower, it is often less costly than developing new materials.
The finer details of this decision will require a media or subject
matter expert. The broader decisions, however, are yours. The
following guidelines will aid dec!~{ion making.

1. While it is extremely difficult to add to non-written

materials using the same mode of presentation, in

such a way that your audience "cannot tell the differenrce"

o sy, L D SRR o, o o DR AR i
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between the new and 0ld, it is very easy to delete material.
Thus if modification involves dcletion without addition,

JE T T

it is usually less expensive to modify.

The next question is, "Wi11 this Jdeletion destroy tae
integrity of the materia1?* It is easy enough to remove one
third of the stides from a s1.de presentation or delete the
last half of a video tape. But it is wmore difficult to cut
and splice film in three or four places without destroyving

the continuity of the visuals and commentary. Some films
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may not be modified without explicit approvas in writing
fron the command vesponsible for production. Often, ti.ese
approvals are not glven,

2. before modifying the materials, make sure there i1s 2 long-

time use for them. If yours 1. a short-term non-tritical

course, you may consider using the selected materials just
as they are.

3. Consider the physical condition )f the .iaterials. have they
becn wndified before? Few non-print materizls can bear more
than one round of changes without losing their continuity.
Printec macerials can be “ewritten without too much trowle,

but films and tapes may have to be complrtely re-recorded.
Katerials must te classified by the magnitude of alteration

required. Thoss requiring only minor modi fication should be
tagged accordingly, as should those that will require major
changes.

4. A media expert must be counsulted fur ~ final judgment. He

knmws th» technical aspects of materials modification, and
their relative cost. However, you must decide which materi-
als are worth his considerat.on.

5. A Jeneral rule of thumb: The more “exotic" the medium, the
more expeasive the alteration. Printed materials are not
a problem, filmstrips are easy, audio tapes are more diffi~
cult, videotapes require expertise, and color film with
sound is extremely difficult. Judge accordingly. The more
"exotic" the medium the more likely that modification will

be expensive.
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In summary, follmwy this general procedure: Review a selection of
material. Does it meet the criterion of suitalility nnder consideration?
If 1t does, 1t is retained and 1f it does not, it is dropped. If it
comes close to addressing the criterion effectively, concider modifica-
tion. How extens ve an alteration will be requived to make it usable?

If the changes are not too drastic, if not too much must be added or

deleted, good. Ashk a media expert if the cost of moa‘i_fication will be

Tess than the cost of developing new materia®s to cove. the same objectives.
I¥ modification is less expensive, retain the raterial for further evaluation.
if, however, the material will require extensive modification, or the media
expert feels it will he less expensive 'to develop new materials to cover

the same objective, the material under consideration should be dropped.

Do not ovariook the possibility of keeping the existing materials as
they are, and developing adjunct or associated materials to suphlement
them. If the present ma*erials are satisfactory for most s.udants but
too difficult for some, development of remedial materials for the less
advanced students might be a suitable solution.

2.3 Evaluate Exi .ting Materials/Learning Guidelines
2.3.1 Evaluate Materials | T H
The next criterion of suitability to

apply to a unit of materials is its appmo-
priateness to the learming guidelines
selected in Blouk III.1; that is, to
determine to what degree the materials
under consideration provide the specific

learning guidelines s¢lected for the par-

ticular (e: ming oojectives under ronsideration.
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Following are some guidelines for making thece decisions:

1. Reco.nize the limits of the learning guid.lines witnin each
learning category. They do not cffe~ a ready-made formula
for instruction. They are gujdelires. nothing more. For
exa.ple, they do not provide a step-by-step iearping sequence.
They 2ve organized in a generally sequential fashion--progress-
ing from informing learners of objectives through testing pro-
cedures--but they do not determine the content of the instruc-
tional materials. There is smore ta the process of selecting

or designing instruction than simply matching each objective
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with a learning guideline.
2. Learning yuidelines do not necessarily address individ-al objec-

tives. More likely, thay guide in the development of instruction
for groups, ar clusters of objectives. Therefore, when attempting
t¢ "match" existing materials to the learninj guidelines, keep in
mind a group of re’lated learming objectives that require the same

learning guidelines. For example, you might have ten learning

objectives, each of which require identification of a different
part of a helicopter. Most likely ali of these "identify"
learning objectives will have the same learning guidalines.

When reviewing existing mate: ials, cunsider how well they

matcn the learning guidelines for the group of lea*ning objec-
tives, not just for one single objective.
3. The easiest evaluation to make is probably the negative instance.

It may take some time and several viewings to decide if some

o v ot o~ oo e SO T BB i omy
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materials are consistent with a Tearning guideline., But it (2es

not take long to determine that one is inconsistent. Materials
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that violate the guidelines may be dismissed immediataly
to allow more time to concentrate on promising materials.

By rejecting regative instances out of hand you can

. quickly reduce an imposing amount of material to a manage-
able size.
N 4. Select those materials that most efficiently cover the subject,

that most efficiertly meet the objectives. Some materials will
cover many objectives, but will aiso include materia: that either
addresses no cbjectives, or addresses abjectives that you have
not specified. Such material is superfluous and wastes time.

The requirement is for materials that “say it all," in terms

of the objectives, not materials that “say it all, and .hen
some.” Select those materials that will require the least
amount of modification.

5. Document the search. When viewing o dozen items of materials

on the same subject, the point is reached where the reviewer

asks, "have I not seen this before?" He probably has seen

it before, if he has not kept a checklist. Different materials

that are practically identical may be reviewed. The (lecklist
will help organize the review of materials and avoid repeats.
6. Keep one eye on the learning objectives and one eye on the
learning guidelines. The guideline statements are aot useful
by themselves. Thay are useful only as they apply to the
particular objectives the materials must cover. It may be

helpful tn think of the learning hierarchy developed in

Block 1I.1. The object hecre is to see if each item of
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material addresses any or a.l of these objectives. Those
materiais that address these objectives by employing the
proper learning guidelires should be cetained for further

consideration.

Assume instruction is t be cdeveloped ir military his.ory.
The cluster of objectives addres: ed concerns Amerisan Naval
involvement in the Jar of 1317. The iearning category most
appropriute to this c.uster or nbjectives is subcategory
#6, Recalling 2>dies of Knowled,e. Twn to the list of
Tearning guidelines appropriate to that category. It Tists
the characteristics to look for in each item of existing
instructional material to be reviewed.

Assume youv have located a filmst~ip on the War or 1812. At
chis Teve? of specificity, some guidelines require more
emphasis then others. For example, #11 -efers to phasing
out prompt~ duri.g instruction and 418 to self-pacing
instruction for different learner styles and rates of learn-
ing. Thase are important guidelines for conducting instruc-
tion but they do not recessarily have to occur during each
15-minute filistrip. At this particular poiat in the total
course, you may want maximum prompts or miaimum prompts. [t
depends on where you are in ihe course. OCOr the filmstrip
couid be one media option within a self-paced instructionai
program, Thus, guidelines #1i and #J¢ seem relatively unim-
portant when this specific matarial is considered.

But lock at guideline #2, whicn refers to Key words and units.
This is appropriate to a filmstrip of the War of 1812. Some
guidelines refer only to testing, or practice sessions, or

even to rest pericds. Review each segment of existing material,
whatever form or length it may have, and match it to the guide-
lines. Determine wnich quidelines are critical to it and which
are not. The specific material will determine which guidelires
are important.

By following the procedure used in th. above example, you should be

able to determine if 2ither of the filmstrips is suitable for furthesw

consideration. Also, you should have heen able tu decide which of the
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several was best. However, if several filmstrips appear a reasonably
good match to the applicable Yearning guidelines, keep all of them.
You can make a final choice later.

One other consideration is of some importance here, and {s of

considerable importance in the next section this blr=k. It concerns

f%
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the acrumulation of modification costs. Some of the materials that

L
I

have been earmarked for modificziion here, for learning guidelines,

were previously earmarked for modification fo: learner characteristics.

AT o T

Therefore, you must determine the cost of both modifications as compared

to producing new materials to meet the same objectives. In the following

section, Delivery System, you may have (o base the cost decision on the
cost of three modifications. And in the next section, Management Plan,

ynu may have the cos of four modifications to consider against the

cost of developing new materials.

EXAMPLE

Consider the filmstrip on the War of 1812. You determined
that the vucabulary was a bit too advanced for the intended i
learners. You consulted a media specialist, and were in- i
formed that the subtitles on the filmstrip could be edited ,
for $50. The cost of developing new materia: to satisfy -
the same objectives is $500. Sc ycu save $450 by planning
to edit the subtitles. Now you evaluate the same filmstrip
in terms of learning guidelines. Again, the materia® is ;
good, but not quite good enough. Adding additional material ;
to the filmstrip in order to improve it will cost $10U. This
involves the addition of new meterial to meet the unsatisfied
yidelines. But you have already earmarked the material for
350 worth of modification in the previous section. Thus, the
total cost of modification at this point is $100 plus $50, or
$150. Thac ts still less expensive thar developing new ) 3

materials.
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Now evaluate the materials again, this time in the light
of the selected delivery system. Again, 1t is close but
not close encugh. Another modification §s required. This
time it will cost $150. Now $300 has been accrued in modi-
fication costs since beginning the analysis. The price of
developing new materials is 3500, so it now will save 3200
to irodify. But there is still one morc decision to make.
Is the materfal suitable to the sele.ted management pilan?
1f modification costs of over $200 are incurred at that
point, it s no longer less expensive to modify. If modi-
fication cannot save money, do not do it unless it can
save time when time is rritical. Develop something new.

2.4 Evaluate Existing Materials/Delivery System

The next criterion of suitability is

the match between the existing material
and the dalivery system selected in Block

I11.2. Take all the materials that have ol
been retained after considering their

~
appropriateness to the learning categories. = ~
Examine €ach and decide if it does or dues <Z\;;>jl é)

not conform to the preselectad delivery

system, the medium. Remember that here

the media choices are very flexible. Suppose the selected medium, or
delivery system, was still-visual. Several options ave available. A
series of slides, a filmstrip, an actval object, a model, a drawing, an
overhead projected transcarency, mav all be still-visual experiences.

A requirement for audio could be a tape recording, er just the soundtrack
from a film, videotape, or slide-tape presentation. The latter is a

mrdification and will be discussed next. The goal of the search is to

locate materials that may be used as is, without alieration. Only f
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the search has failed to produce usavle “as is" materials are modifications

made. However, one of the selection factors in the main selection was
ctsis. Therefore, something “free” may allow ¢ second choice to become
a first choice. Materials should not be modified to fit a different
media selection without f/rst ccnsidering changing the media selection.
O7ten materials can be quickly and effectively transferred from one
medium to another. The rule that applied to “learning guidelines" does
not apply here, however. In fact, the rule is just the opposite. The
wore “axotic" a medium is, the sore media it can be broken down into.
A simple written page cannot be made into 2 slide or film or record.
But a color sound film may become several media. ™Me visual aspeci
may become a series of photoaraph., slides, or tramsparencies with
little difficulty. The audio aspect may become a tape recording, or

record or printed page, or radio program.

2.5 Evaluate Existing Material/Management Plan

The final criterion of suitability is ,: __f_L'—' l

the management pian. Collect all of the
materials that were retained because of Q’

their suitability, witn or without modi- \/

fication, to your learner cha.acteristics,
\:.’___

learning guidelines, and delivery system.
Review eacn to deterriine waether or not ( )

it conforms to the preselected management

plan., In most ceces the matevials will be

suitable or the mdifications required wili be very slight. This is due

to the na*tre of munagement plans. They ore designed to schedule the
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prvesentatiom nf materials and activities. !7 the axisting materials do
not match the monagenent plan, usuai(ly the management plun can be modi-
fied to fit the matoriai. There are a few management plan details,
however, thet might not accommodcte all materials. For example:

1. Contingency-managed instruction requires that materials be
broken into relatively small units of content 50 that
incentives may he providud to shape desired learning
behavicr. Some mediated presentations neither provide
incentives, nor maintain their continuity and integrity

when broken down into smaller units.

A

Self-managed instruction gives the student responsibility
for determining his own educational progress. Materials
that rrovid: excessive guidance negate the purpose of
such instruction.

3. Peer-managed instruction presents much the same situatiun.
The prrpose of this particuiar management plan is to have
students assume the types of educaticnal responsibility
that directive materials deny thei.

In practice, there are very few situations where materiale will not
fit a preselected management plan “as is.* Tre few that do wot should
require onlr minor modification to the materials or the maragement plan.
There is one exception, however., The ccst of muliiple modifications.

If a piece of material is earmorked for modification of "learner charac-
teristics," "learning guidelines,” and “Jdelivery syster” already a

modification in “managemrent plan® may be more trouble than it is worth.
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2.5 Make Required Revisions } S —
These procedures have produced two < —~
><>—

usable groups of material. The first ———L:‘—‘
group includes those materials that 6
have baen adoptrd “as 15" and the second 7
group contains those thal require modi- ~ T~
fication. The materials that are suitable
may be pul aside f.r later inclusion in the
course of studies. The matarials that will
require modification will fall into threa categories: those requiring
additions, those requiring deletions, and those regu ring Both.

Tie mp'2rials requiring on'y deletions or deleticas and additions,
siuovld be sent to media erperts. Advise those experts of the deletions
required. The materials that required only deletions may be set aside
for later integration into a course of study. The remaining materials
will require additicns only. Developing materials is covered in Block
I11.4. Once the additiona: raterials have been developed, return to
the media specialist and nave him integrate the newly developed materials

into the old naterials. This conpietes the work in the block.

3.0 OUTPUTS
The outputs of this block should consist of:
3.1 Products
1. An outiine s*~tement of eristing materials included in the
complatad course. '

2. A summary statement of material revision activivies and costs.
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3.2 Other Documentation
1. An outline statement of existing materials considered

for inclusion in the course.

2. Ralionale for material selection decisions.
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EXAMPLES

Sample outline statement of existing materials included
in compleied course: OH-5. Heli.opter Maintenance--

1. Maintain power train assembly
A. Assemble tai’® boom

1) 35 nmm slidc demonstration “Assembling the
OH-58 helicopter tail boon"

2) Schcmatic diagram of tail rotor gear box

3) Exploded view of tail roto- drive shaft

4) Four page lecture outline "Assembling tail
rotor g2ar box"

B. Disassemble tail boom

1) 35 mm slide demonstration "Disassembdling
the 0H-58 helicopter tail boom"

2) Exploded view of tauil rotor drive shaft

3) Still photograph of disassembied tail boom

Sample summary statement of material revision activities
ard costs:

1. Maintain power train assemblv
A. Inspect main rotor hub ascembly

1) 35 mm slide demonstration “Inspecting the
OH-58 heifcopter nain rctor hub assembly"

Revision: Dele“e last 15 slides of a total
of 60 slides,
Cost: No cost for deletion

2) Five page lecture “The rotor hub assembly"

Revislon: Record on audio tape.
Cest:  $.75 per cassette

B. Disassemble main rotor hub assembly

1) Diagram of main rolor hur assembly in
Technical Manual 5B-1720-228-20

Pevision: Double-sized reproduction drawing ;
with color coding of blade assembly,
Cost: $.06 each for over 1,000
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2) 16 mm filmstrip “Disassembling the OH-58
main rotor"

Revision: Rewrite and re-record the entire
ﬁ script.

Cost: $110.00, rewrite; $1.35 per cassette,
re-record

ottty Mkabth s lee T Y, o TSm0 AT TR
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J LEARNING OBJECT!VES
FROM 8LOCKII.A
LEARNER CHARACTERISTICS ' — N

FROM BLOCKII .3 COLLECT EXISTING . l EVALUATE MATERIALS/

LEARNINSG GUIDELINES i H
FHOM BLOCK I .1 MATERIALS LEARNER CHARACTERISTICS

DELIVERY SYSTEM AND , 21 l__ . 22
MANAGEMENT PLAN
FROM BLOCK IIT.2

A~

MQODIFICATION
COST EFFECTIVE?

NO

REJECT

EVALUATE MATEHIALS/
LEAFNING GUIDELINES
23

MATERIALS

NO
MODIFICATION APPROPRIATE 7O
' COS’T EFFECTIVE: LEARNING
GUIDELINES?

REJECT

DEJIVERY SYSTEM

{ EVALUATE MATERIALS/
. 2.4

MATERIALS
APPROPRIATE TO
DELIVERY
SYSTEM?

NO

MODIFICATION
COST EFFECTIVE? _

REJECT
EVALUATE MATERIALS/ r_‘ ,
A ACEMENT PLAN MAKE REQUIRED REVISIONS
2.6 l 2.6
NO MATERIALS

APPROPRIATE TO
MANAGEMENT
FLAN?

MODIFICATION
COST EFFECTIVE?

BLOCKS
Ix .4 aAND
uls

REJECT

FIGURE III .11: Flowchart of Block III .3: REVIEW/SELECT EXISTING MATERIALS
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BLOCK III.4: DEVELOP INSTRUCTION
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If there are no existing instructional materigls that can adequately
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help students attain mastery of the learning objectives, or only parti-

ally suitable materials are available and these must be revised, it will

=
2
3

be necessary to develop new instruction. The intent, in this block, 1s

to assist the instructional designer in making the best use of available

production facility personnel to produce instructional materials.
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BLOCK II1.4: DEVELOP INSTRUCTION

1.0 INTRODUCTION

In Block I1.1, one or more learning objectives were derived for
each task selected for training. In Block I11.1, specific learning
guidelines and learning events were identified that require different
instructional treatment. In Block I11.2, a certain management. plan
and delivery system was chosen for specific learning objectives. In
Block 111.3, existing materials iere evaluated in an attempt to meet
the instructional needs. After this reviewing and selecting from
existing materials, one of the following two conditions probably
oxist:

1. There is no material already available that can ade-
quately help students attain mastery of specific
learning objectives, or

2. there is only partial material available and this must
be revised and added tc.

In either case, new instruction must be developed. The develop
instruction stage of the ISD model is one of the most important in the
entire instructional process. This is the point at which all the pre-
ceding analyses and planning will be utilized to produce the actual
instructional products such as printed materials, TV programs, lec-
tures or slides.

The development of instructional materials generally reguires the
efforts and skills of many individuals and groups. Some of these are:

1. subject matter specialists,

2. media specialists,

g o7 T & 4 gne
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3. production staff,
4. writers, and
5. evaluators.
Extensive‘assistance from such experts will be required in deveioning
various types of instructional materiais. The primary purpese of
this blocrk is to give specific information on ways these professional
personnel can help, and to ~utline what must be prepared and presented
to such personnel if they are to help tn the most efficient marnner.
More specifically, this block is intended to help:
1. ‘dentify the general methods used to prepare instruction
~ that will meet the learning objectives,
2. familiarize you with standard {_.rms ussd by production
facility personnel,
3. assist in giving clear instructions to the support group
so they can Lest help in achieving the goals,
4. try out the developing materials so the quality of the
final product can be improved, and
5, prepare adequate instructions for students who will be
studying the materiais and ins*ructors who will manage
the instructional program,
The steps in the procedure for developing instruction are shown

in Figure I11.12, the fold-out page at the end of this block.
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2.0 PROCEDURES

2.1 Identify Instructional Needs and Constraints

Before beginning the developmeni of instriction,

you will, of course, need tu know exactly what you
are expected to accomplish., In 1SD developed
courses, a great deal of vaiuabie information s
available at this point. The most valuable 1tems
will be all the Learning Objective Anulysis Work-
sheets used to document the major outputs of
Blocks II.V1, JI.2, I1.4, IIL.1, and ITI.2.
The Learning Objective Analysis Worksheeis provide the following
information:
1. Learning objectives
2. Learning objective condition:;
3. Learning objective standards
4, Test items for each objccuive
5. Reference to the task or elen r.. from which the learning
objective was derived.
6. ‘learning objertive sequence number arnd how objectives

were structured

7 Learning category and sub-categaries for each ohjactive,
along with reference to applicanie jearning guidelines

8. Applicable learning activities for each ohjective

9. Management plan and delivery system ‘

10. Existing instruction selected

il
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These Learning Objective Analysis Worksheets give most of what is i

needed to begin “eveloping instruction. Some of the items, such as

i byt sl

management plan and delivery system not only provide information, but
also are constraints under which you musi work.
In addition to the above, information will be needed as to approxi-

mate fund allocation, time constraints, personnel constraints, facility

i

and equipment constraints, etc.

Before proceeding with the development of instructional materials,

a final check snould be made to insure that required resources defini-

ittt

tely are available. It certainly would be ill-advised to plan for a

certain format of iustruction and then find that resources once

ot

S A A

thought to be available will not be available. The only alternative in

A

tnis case is to rean:lyze input data and choose an alternate approach

consistent with the available resources and existing constraints.

o oo B

i

i K

2.2 ldentify Available Kesource:

A1l military schools have availat e

e et . T —o—— o

;% some kind of facilities for producing in-

| structional materials. Typically, this
includes a television capability, print-
ing plant, training aid facility, and

an audio-visual producticn facility.

il I

Specialized medid preparation plants

and model shops may not be available
locally. However, the local unit can

help make arrangements for special items

W ) W

when they are required.
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Obtain copies of the production facilities Jocumentation regard-
ing development of classroon. instruction, video instruction, audio
instruction, slide-tape presentations, demonstrations, computer appli-
cations, and any other additional materials of this type. Local regula-
tions or servicewide regulations may exist relative to the acceptable
format “or presenting materials for processing. Where these are avail-
cble, be sure to obtain copies. Most of these publications have nu¢
been Jeveloped within an Instructional Systems Development Model con-
text. While thay may have to be adapted to your needs, they still
should prove extremely helpful.

Find out how > get the subject content into a form that the pro-
duction facility can easily use, For printed materials this may
include length of typed 1'nes permissibtle, page numbering locations,
etc. For audio material, a script must be prepared in a format
acceptable to narrators. Visual materials require storyboards, wum-
bered 1ists of finral crder required, and an idea of what the final form
will be -sti11 slide, filmloop, video tapes, etc.

Find nut how much assistance cen be expected from the production
facility. Get as much information as possible on how they would
sugagest deveioping the particular instruction. Production faciIity
personnel reguire that ideas be presented in a form they can under-
stand hecause thai is what is used as “he basis for judging their
costs and their requivemnent for experienced personnei. From the
description of planned new instruction, it will also be possible for
them to give an eilapsed time estimate. From this estimate, you may de-

cide to accept some suggested alternatives thay may be almost as good,

n
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or perhaps better, than what was originally planned. Though general

alternatives should have been selected in Block I11.2, there are
production alternatives as well.

The following 1ist provides a gereral description of the functions
of production pérsonnel who likely will do most of the actual develop-
ment of instructional materials.

1. Media Specialist (Consultant). Media specialists often

o a1l A oo oA 0 AL ™ N T G

oversee and direct media center personnel. The media specialist is
usually knowledgeable in all areas of media selection, identification
of unique media and stimulus characteristics, feasibility of different ;

media for various instruciional purposes, media production costs, usz

of hurdware and accompanying software, and location nf media software
(re: films, telesision orograms, etc.) on a wide variety of subjects.

The media specialist may be‘particularly useful in helping to find

——

existing materials in the content areas. The media specialist also

4 should be able to provide valuable suggestions before the develupmant
of first draft materials has tegun to save both time and money.

2. Graphic Artist. Since a large portion of media productions

W 7 B ST

usually involves some artwork in the form of graphs, charts, diagrams,
! or pictures, the artist is anather media professional whose assistance
will be valuable. The graphic artist can usually be called upon to do

a variety of iliustrations of different sizes from smail pamphlets to

large poster size artwork. Most artists also can prodice various

sizes and styles of printed lettering. The graphic artist clso prubably
can advise or give suggestions on the most effective way to visualize
the instructionai message. Usually an artist is capable of producing

sketches in rough form which will be quite suitadle for the p.oduction
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of first draft materials,
3. Print Specialist. The print specialist is skilled in the

development, arrangement, and production of a wide variety of print
materials ranging from pamphlets and hrochures to books. The print
specialist can assist in deciding how to reproduce large amounts of
uaterial as economically as possihle without undue sacrifice of quality.
He will advise on the feasibility, cost, and preparation of various
types of artwork in either color or black and white. In general this
pev ‘on should ba consulted on any matter involving the production and
duplication of printed materials.

4. Photographer. The photographer is capable of handling a
wide variety of picture taking assignments and is versatile in develop-
ing and printing pictures. Much creative photography is done ia the
darkroom rather chan with the camera; therefore, if any special photo-
graphic effects are nezeded, discuss it with the photographer. It would
be helpful to show the photographer an actual example (from a past pro-
duction or magazine pictures, etc.) of what is needed.

5. Audio Producer (engineer). The audio producer is responsi-

ble for producing audio tapes, audio cassettes and studio recordings.
The producer krows what type of microphones are suitable for divferent
applications. The audio producer can assist in all production phases
but will be most heipful in preparing the final integration of the
production where the narration, music, and other audio sounds are com-
bined. The audio producer will make certain the audio production is
c¢risp and clear with no unnecessary background noise; or static and that

music and voices are well modulated.
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6. Writer. The writer Is capable of either helping develop
the scripts and written passages or taking the ideas and preparing a
script. Before consulting a writer, have a very good idea of what is
needed. The writer needs guidelines as to wiat content is needed in
the production. Provide a ruugh s~ ipt detailing specific content
needed in the final procdiiction. Riven this inform tion, the writer
will be able to develop a script.

7. TV Producer. Tke television producer is an expert in the
conceptualizaticn, development, pr¢.uciion, and direction of television
programs. If your plans call for producing a television progvam, the
TV producer can give oivice  how to plan it. You most likely will
have to consult writers (if available), v scek the producer's help in
writing a script. The TV producer usually "visualizes" the completed
script--that is, decides on the camera shots and techniques to be used,

8. Technician. The (electronic) technicin is a specialist
in the repair ~nd maintenance of electronic equipment such as audio
consoles, video switcherr, cameras, and tape reccrders, The technizian
repairs cquipment and is familiar with the reliability of diffevent
makes of audiovisual hardware. Before purchasing e,uipment, sezk ihe
tacnnician's a-dvice, It could save needless expense later or. The
technician also can familiarize the instructional designer with the
operat on of production facility equipment. The technician also may
be versed in the development of new equipment and in the reliabitity

and technical problem. with different makes of nev "state of the art"

equipment.
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2.3 Develop Instructiva -
Following are details of ceveioping Lﬁ_
various *types uf instruction t2 fit tie chosen r“:l::::

instru~tfonai setting, media selecction, and
manaéauent plan. At this point, a finai

commitment has nct been made as 1. details

of the final product. The ¥inal comm tment
should be made onl: after first drafs of

rough materi.ls have been evaluated and

found *to be effective. Details of this evalua-

tjon ara2 Jdiscussed in the next section.

2.3.1 HWriting an Audio-Only Script

Tre audio-only script is necessary for producing audio tape reco, u-
ings, or live vradic productions. Audio-only scripts are also prepared
as part of instructional programs wheve. for example, learners may be
listening to directions ¢~ sxplanations on an audiy tape while they are
performing or being guided through a tusk.

wWhen developing audio scripts remember the limitations of the me-
oiem, The entire emphasis s on the audic, since there i< no acrompany-
irg video. Use whatever techniques wiil stimulate the audio senses:
music, sound effects, dramitizatior , divferent voices, chaneas in piten,
cone, intersity of voice, and pacing. However, do nrot overuse a tech-
nique. Use them - e needed and where they will contribute to the
develcopment of the instructional program. Take the script to an audio
producer and ask his advice on how best to prepare and present the ideas

that need to be presentci.
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Some yuidelines for writing audi~ only scripts are:

1. Examine each learning objective and iearning step and
write enmmugh of an explanation to clarify each item.
U'onsider what the intended audienr.e already knows and
their eaucatiun level. Do not write .ore than is needed,
you can always add more iater after the Tirst draft
matei ials have baen tested.

2. You now have a "bare bones" script. Check the script for
continuity. Do the ideas flow or does the script seem
disjointed? Read the script aloud ta yourself and hear
what it sounds like. If any part of the script sounds

unclear or sparse, add or delete information where ne-

cessary. If possible, have someone read the script to you.

3. [Lecide on where changes in the pace of the presentation
can best be used to highlight the script end muintain
listener interest. 0[o nct use Chinese gongs just for
effect, but if they will add something relevant to the
program, by all means use them. The idea here is to vary
the pacing and content of th2 production without resort-
ing to gimmickry. If you want to tell the audience what
an air vaid siren sounds like, do not describe its fre-
quency and pitch. Instead, use a blast of a siren.
Rather than simply explaining the contents of a speech,
use a dramatization. Use appropriate music to bridge the
gap between different parts ¢. the program. When using
music, remamber the music should not attract undue atten-

tion but shouid compiement the narration. The audience

[P ——




232

should not concentrate on the music instead of the informa-

tion in the program.
4. If pauses fa certain parts of the script arc necessary,

indicate these on the script. If paciny, either fester or

G U 1 SRR Al

sinwer than the normal reading rat:, is needed, indicate

PR L0 AN

this on *he script also.

5. When writirnj the final version of a script use the format

shown in Figure II11.13. The right side of the script con-

AR AR+ e+ ST

tains a'l of the spoken narration that will be heard. The
left side of the script is for specific directions such as

adding music or sound effects.

v
"

After procceding this far with the audio script, you ¢re reddv to

)

take it to an audio producer to have it produced.

2.3.4 Preparing Video~Cnly Materials

There are two purposes of a videg-only script. One is to provide

guidelines in the development of isolated video materials (i.e., what

scene a photographer should take, what the composition of a picture

o ATt ol i T AT TR 51 s i

should be, what information a chart or diagramshould contain). The

first purpose then is for the productien of individual materials. The
second purpase of a video-only sc.ipt is for the production of se-
quences of materials. For example, tv produce a slide program, a
script outlining the sequence of pintures also is needed. (Alternate .
sequencing orders are listed in Appendix A.) The video-only sc.ipt :
may be thought of as a set of prescriptions which defina the exact

criteria for the preparation of materials.




Include any special directions

on the left side of the .cript.

These could be nusic, sound
effects or any other oLtside
sources which will be added to
the final script,

FIGURE II1.13:
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Write the audio that will be read
by the narrator on this side of

the script.

Also, write any special directions
for the narrator on this side of

the seript. For example, include

changes 1in pace, tone or intencity

of voice and indicate chem in
brackets [ ]J. The part of the
script to be read is written in
capital letters, while che direc-
tions to the narrator are written

in lower case letters.

Format for ar Audio Script
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Khen developing a video-orly script remember that all the informa-

LT - R B L TR 1 o
s

tion or factual materiyl must be ircluded in the picture or visual, Be
sure to provid~ the photographer ¢~ graphic artist with enough inferma- 7
tion as to the composition of the visual. What details should be _g
included? Is color necessary? What about the size of details? Should

ket R 5

certain parts of a picture be photographed in close detail or magnified? .

Shoud the artist usc arrows, numbers or other techniques to clearly
delineate one part of a char: or graph from another part? Is lettering
needed on the photographs or diagrams, and if so, what size?

Discuss exactly what is needed in each visual, whether it is a photo-

graph or drawing, with the photographer or artist. The ollowing steps

A e BTN N AR w245 o0 TNt i gL

wili help when prouucing visual materials:

1. Examine each learning objective and learning step to deter-
mine what visual will explain it best. ODraw a rough sketch which con-
tains the needed detail to explain the visual. An artist is not re-
quired here. A1l that is needed is sufficient detail to communicate
with the artist or photographer. Rough sketchius or stick figures or

the like are known as storyboards. When a sequence of them is mounted

b e e i D G AN

on a board, an outline of the sequence of a story car be illustrated.
The storyboard pictures can be slown to an artist, photographer or film
producer to give him an exast idea of the type of visuals to produce.
While :he preparation of a storyboard is preferred, an alternative is
to write a detailed description of what content the visuz! should con-
tain, More than one visual may be needed to adequately expliin a
learning objective or learning step, In any case, make sure . visu-
als for each learning objective or learning step do adequately explain

the information. Tre important informetion must be contained in the
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visual only since no audio explanation will accompany it.

2. I¥ special colors, highlights, drawings, circles, arrows,
blowups, or lettering are needed to adequately explair some part of
the visual, indicate this on the rough sketch or written description

of the visual.

2.3.4 The Audio-VisLal Production

A large porvion of the mediated materials designed will probably
be some form of audio-visual production, Among the most cften used
audio-visual productions are the slide tape, television program,‘and
film. The production of an audio-visual program is a job for skilleu
media professionals so work closely with production facilities per-
sonnel who have expertise in the area. The purposc of this section
is to help desicn the audin-visual scripts so they communicate what is
needed to the production personnel. Figure II1.14 {s an excmple of
the audio-visual script format and Figure III.15 is an example of an
audio-visual script.

Since audic-visuai programs appeal to both che eye and the aar,

there are common attributas among the different types of productions.

2.3.4.1 The Audio in Audio-Visual

In discussing the preparation of audivo-only and video-only produc-
tions the important point was to derive the maximum benefit from a
meJium whicn appealed to only the sense of hearing or the sense of
seeing. In.c0mbining the audio and visual media, there are sowme prin-

ciples to follow to ensure thay effectively communicat to both senses.
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-- VIDED _ 23
A1l the visual sequences of the

# program are written on this

f side ¢f the script. .
Storyboard pictures can be ¢

itiustrated on this side of
the s-ript to correspond with
the narration.

A1l narration and specific

directions for the narrator

are listed on this side of
the script. In an audio-
visual script all special
directions that have anything

to do with audio such as music

; are written on the right-hand

side.

% FIGURE I11.14: Format for an Audio-Visual Script =
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Drafc #_ AURLD- VIrHAL SCPIPT

LESSON & 201-113=4652-F

VILUALS

Radin Teletypewritaer

TITLE_Communlcation Procedlure PACE_ 9%

AUDto

42, erint copy:

(55F) (2CR) (LF)
A2LY DE KRIT

B286 GLYM

2d st

BDE HDE
KR3T "

HET CALL
A2L7

43, Print Copy:
"GO RHEAD™
MACHINE FUNCTIONS

44. Repeat Frame 42 only
add:
K (2CR) (LF)
(after Krrd)

45. Repeat Frame 31.
Arrows pointing to
CIX6 and JP4L

FIGURE IIT.15:

42. Your paper shoul look lika this.

(5TOP)

13. Complete the csll by listing tue prosign
meaning "Go Ahcad”™ and the cnd of line

machine functions. (sTop)

44. Dces your call look like this?

{STOP)

45. Lot's try another one. Seclect tue net
call sign and the call sign of the NCS.
Then consteuct the preliminary call which

the NCS would use to contact all the sub-

~tations 1n his net by u ng a single call,
(5TOP)

Sample Audio-Visual Script
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Narration (audio) should be used ta explain details,
suggest relationships, or supply any 4ind of informa-
tion that cannot be adequately explained in the
visuals.
The narration should always be related tc the visual
being seem. The narration should not compete with the
visual by describing or calling actention to details not
in the vicual., If in doubt, ask _ self "does the
rarration complewent the visual?" 1f the answ~r is 10
then rewrite the narration until it does.
Use the narraivion to identify ar describe the content of
a visual as soun s the visual appears. Do not maka
the audience guess what the content of a visual i3 all
about. Tell them.
Narration should always be simply written. Do not use
long, comnlicatad sentence structures with nuitiple
clauses. Use a simple vorabulary. Try and strike a
balance between brevity and simplicity without talking
down to the audience.
Vary the pace of the narration: Allow for brealks of
silence to brilge different visuals or use short musi-
cal bridges that serve to vary the pace of the program.
But remember the music should complement the overall
pace of the program. Do not use lovd or boisterous

music that will distract from the visual porticn of

the program,

il

R TINTp g

il

inky

St I

ol Bt s it

A




239
2.3.3.2 he Visual in Audio-Visual

In designing the visual comnonent of a production, it is important

to visualize what it is vou ave trying to describe. The emphasis in

the production of an audio-visual penduction is often on the visual:

that is, the audio is used to describe the visual, However, the impor-

tant point s that the visual and audio work iogether to present the

desired information,

2.3.3.3 Producing a Siide-Tape Progvam

The slide-tape is one of the most widely used of all audio-visual
productions because .t is relatively inexpensive to make, 2laborate
equipment is not required, and it is ..ot difficult to reproduce,

The slide-tape is simply a combination of siides accompanied by a
tape recorded narration explaining and describing the slides. A cyn-

chronizing pulse is ;laced on the audio tape to synchronize the audio

and the visuzl, The pul-e is rocorded on the tape by the avdiu pro-
ducer or technician. It can be either audible for marually advancing i
the slides or inaudible and automatic. ;
1, Mo single visual (i.e., siide} should be or the screen
too long. After ernroximately 20 seconds the audience
tends to necome hored and restless and easily disiracted

from the program, <enember this when planring the sto.y-

board and avoid writing AQ seconds of narratfon for 2

visual that should not be on th: screen longer than 20
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seconds. If a longer time period is needed to explain

a visual, a second similar visual can be planned to fcllow
the first on~. The second visual can be taken from
another angle or be a different size than the first one.
In any case, it should be different in some way but stil}
be Togically related to the first one. Also, try to vary
the pacing of the pvogram b héving slidas on the screen
for different periods of time. When designing a program,
d> not think of techiique first but do remain aware of the
fact that the program should be lively and interesting.

To plan tha production of a slide-tape program, prepare
storyboards for eacn item of information. A storyboard is
simply ons or many cards or papers (se2 Figure ¥I1.1€)
whicn contain a rough sketch of the picture or visual te
be photographed or drawn. 1In adiition to the sketch,
which snould be placed at the top, write on the bottom

of the storyboard the narration which will accompuny the
slide. If music is to accompany the slide indicate this
also. The storybuard also should contain a number indi-
cating what Lea.ning Objective Analysis Worksheet each
storyboard relates to.

Check the sequence of the storyboarus. Visualize the
sketches or each. Does each nicture and accompanying
nariation follow a Togical sequence? Are there any am-
biguities or gaps where information is missing®> If so,

add more pictures or narration. Run througn the sequence
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Storyboards

5

FIGURC I11.1
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The combination of all

several times to check the order.
storyboards forms the scr-ipt ¥or the slide-tape program.

The vitual should be detailed ensugh to provide a photn-
grapher with explicit directions as to the composition of

the picture to be photographed or drawn by the artist.

Ask another person to check the sequence of the story-
Someone else can often spot inconsisiencies or
take

boards.
ambiguities that the writer is not able to detect.
An example of a storyboa-d is

any necessary changes.

shown in Figure 111.17.
Take the storybocards to a photographer or an artist so

that he can begin taking the photographs or doing the art-
If the photographer has to take on~location shots

work.
it will probably be necessary to accompany him to the

it he is to produce slides from books or mana-
Story-

location.
zines, provide nim with all necessary materials.
boards should indicate the exact composition of evcry
If some of the slides require the prc.luction of

picture.
gr..phs or diagrams, take these storyboards to the graphic
When the artist has drawn the visuals, take them
You should

artist,
t3 the ph2togiapher to have them photographed.
now have all the visual components of the siide-tape pro-
To dv this,
This

gram.
Next, write the audio portion of the script.

simply copy the narration from each storyboavd.
will he the completed audio script which can be tuken te
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FIGURE I11,17: Storvboard Frame
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the audic producer who will arrange to have a na-rator
read the script.

6. The final produciion step i% to indicai~ on the audio
script whare tie slides should change; that is, how the
slides should be synchrunized with the audio. A small
X, or any othar mark at the eppropriate points on the
audio script will provide tne zudi. producer with the
required information for _ynchronizing the audio and
¢isual cunponents of the program. This should complete

the production of the slide-tape program.

2.3.3.4 Film Production

Due to the complexity and high cost and time commitments involved
in filh productionr, there are very few valid reasons to undertake
the production of a fiim. This is especially so considering the tech-
nology and state of the art ¢f vidao-tape recording 27d editing which
make the nroduction cf high quality television programs a most suitapie

alterative to film nroduction.

2.3.3.5 Producing a Television Program

The produciion of a television program is the job of a television
producer oi director. Skilled professionals are needed to handle the
numerous details and technical procedures necessary to produce a com-
pleted television program. Since television involves movement, audio,
and video, the television progra.: should reflect the valid use of each
of these elements.

The production of a television program irvelves a rather compii-

cated set oV procedures and techniques, Since conceptualizing how a
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television picture wil? look on the screen requiras considerable exper-
tise do not br concerned with describing camerc shots, camera move-
ments, lenses, scene transitions, or “blocking" in the script. This is
the job of the television producer or director. A television producer.
develops a visual sense after many years of prartice and experience 590
it would be uarealistic to expect to do the same¢ in a short period of
time Your pyimary function in designing a media production is to
conmunicate the specific requircments to the madia professionals. This
is accumplished by presenting tue television producer with a completed
storyboard so that he cau visualize the progr.m

The process of ceveloping a storyboard was expiained in the section
on slide-tape prod :tion, fo it is not necessary t¢ elaborate further.
However, ther: are some differences between a :Tide storyboard and a
storyboard suitable for a television prodiction which are worth noting:

1. Television is not static; it involves movement. Reumember
this when w:itving the storyboard ard do not plan for dnly
static or s¢iil pictures.

2. When preparing a sto-yboard, desc.ibe i1 detail the compo-
sition of the required picture. Do not worry about tech-
nique, how it will be executad, or about using the right
jargon. Leave that to the producer. If a close-up of a
picture is needed to show detail, or if a large object
needs to he viewed from far out. simply indicate this on
the stcryboard. The producer will decide the techni-al

details
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Geverdatly the visual w!ll carry the important part of

the message and the aucio will bz used to accompany &nu
explain the video.

4. In piann’ 3 each storyboard try to imejine how best to
vistralize the messeje that aeeds to be presented, Decide
what would be the best picture or sequence ¢of pictures %o
explain this information. Again, do not worry about the
technigue of how th: ~rogram will be produced. Simpiy H
communicate on the storvhnard what is required. The pro-

Jducer will take it from there.

5. When the set of si ~yboards is completed, check thc sc-
quence as c’plained before. Tha storyboards should now

be taken to the producei,

2.3.4 Developing Printed Materials

Printed materials include printed words, ari work, photographs, or

some comoination of these. The same cuidelines given for audio-visual

productions apply to developing printed art work and still photography.

Even though print is a relati.ely inexpensive medium, there are,

il T

costs associated with each additional piece of information, both in
terms of reproductior and student time to read it. Write all the
student needs to know about 2ach learning objective, but do not write

one word more,

2.3.5 Developing Progrummed Instruction

One good cxanple of a systems approach to designirg instructior is

prograsmed instruction. Programmed instructizn (PI) is characierized
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by presenting the student with informetion to which he has to make some

kind of response before h. can proceed further in the instructior.
After each response the student is informed of his progres: and he then
proceeds in a s’milar manner through the entire program of instruction.
Following are some of the characteristics of programmed instruction:
Y. A1l forms ¢of PY are designed to involve the srudent actively
in the process of learning. Instruction in a program is
divided up into units called frames. A frame usually con-
tains a small amount of information and a question for the
student to answer based on the informaticn in that frame.
The yuestion provides an opportunity tor the student to
actively respond. The student answers the ques ion before
proceeding to the next frame.
2. The next frame of instruction generally contains the correct
arswer to the gyuestion. “he process of supplying immeuiate

knowledge of results is known as feedback.

]
.

Pl materials allow the student to pronezd at his own speed
r rate of learning. Students d~ not have to kecp pace
with oth2r students in the class who may be receiving Lha
same instruction.
The design of good effective PI is a complax procedure of activities
which should be performed by skilled professionals. [f you would like
tn attempt to desigr PI, refer to one of the excellent references listed

at the end of this phase.

o i o UL Im o
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2.3.6 Developing Platform Lectures

Since the primary advantages of the platform lecture approach are
the flexibility of content and the ease of providing a wide range of
immediate feedback to students, the inputs te the lecturer shculd be

outlines and alds rather than a rigid format, Following are some

guidelines for materials that should be developed and presented to the

e o Tl v 123 R o

il

lecturer.
1. The lecturer should be provided with the learning objec-

tivoes to be covered and the test items that the students

T T e I

will be expected to complete as a result of what they

learn from the lecture.

it A,

Z, While Lhe lecturer probably is a subject matter experc

in his field, he should be provided with sources for all

the information essential to the l¢.ture.
3. Any audio-visual aids, demonstration objects, examples,

suggested answers to students’ questions, or other aids

that can heip in the delivery of an effective lecture

L AT i ik W v L+ o

should be provided,

2.3.7 Developing Self-Teaching Expo: table Packages (STEPs)

STEPs may use a single medium or a combination of media. For

example, audio-visuals, programied instruction, and audio-only mignt

be used in the same lesson or series of lessons. In general, the

guidelines already given for developing instriction for the specific

media are also applicable to STEPs. iowever, one additional pre-

caution should be taken. Since the user of a STtP may not be able to

get immediate or detailed assistance if he need< it, groater effort
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wust be made to ensure that the instructional materials are clearly
presented. The level of detail and the feedback to the trainee must
be designed to incluae what is needed for the individuals with the
lowest specified level of entry skills. When possible, self-
administered and self-scored tests should be included to permit more
competent trainees tu skip elementary partis of the program.

Most STEP programs are broadly organized as follows:

1. Introductiorn

STEP Teurning objectives
Scudy resources
Practice exercise items
. Discussion of practice exercise items

Self-evaluation test items

~ (=2 o + W A
. . . . .

Discussion of selti-evaluation test items

2.3.8 Developing Supplementary Instruction

Supplementary instruction is any instructional material (film,

textbock, television program) which has been validated as providing

effective supplementary instruction.

EXAMPLES

1. An excellent instructional program might already exist
for performing ma‘ntenance on a particular piece of
equipment. Hcwever, several minor modifications to
the equipment nay make additional instruction neces-
sary. Rather than revise the existing information,

a more economical approach mav be to develop an
adjurzt program to provide the additional information.
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2. When developing a new instructional program,
several items of existing instructional material
may have been located that cover 90 percent of
the learning objectives. An adjunct program may
be developed fcr the remaining 10 percent of

the objectives.

3. A small group of closely related tasks may be
performed by only a small percentage of a DOS.
An adjunct program might be developed to supple-

ment the existing program, and to be used only
by those who need to perform the extra tasks.

Any o, the mcdia approaches discussed earlier may be used for

supplenentary instruction., Following are several guidelines for

developing such programs:
1. Be sure the learning objectives to be covered by the

supplementary instruction are carefully selected,
These should be learning objectives that are inade-
quately covered or not covered at a’l by the existing
instruction.

2. While redundant instruction shculd be avoided, some re-
dun_arcy may be essential to provide continuity in th:
supplemaatary program.

3. Be sufficiently familiar with the instruction to oe
suppiemented, to use a style and media approach with
the adjunct program that camplements the basic instruc-
tional program,

4. 1t is not essential to present all “he supplementary
materials at one time. Portions may be insercved into

the otal prngram whenever they are nee'ed.
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2.3.9 veveloping Adjunct Programs

An adjunct program uses special directions plus existing instruc-
tional material (film, textbook, slida tape)., It is developed by using
the learning objectives, test ftems, and directions to guide the stu-
dent to specific parts of the existing instruction. The adjunct in-
struction must then go through the same validating process describing
in Block JII.5. Sometimes students self-program instruction when given
the objectives and resources.

Adjunct programming can be both effective and inexpensive while

time for development is minimized.

EXAMPLE

Learning obtjective:

Using TM 38-750 and situations, determine
whether a DA Form 2408-13 should be nsed.

Read TM 38-750 section 4-12, paragraphs a, b,
c¢(l), and ¢(2) and answer the following
questions:

Learning objective:
Using TM 38-75Q, fill in Block 17 (Faults
and/or remarks).

Read T 38-750 section 4-12, paragraph (3)
and fi11 in your DA Form 2408-13 for the
following situation:

T TR
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2.3.10 Job Performance Aids (JPAs)

A JPA 15 a type of performance device, usually in the form of a
writtea piocedur? with illustrations, charts, checklists, or tables of
data. These materials are designed to provide information that does
rot have to be learned in the classroom or otherwise cumaitted to
memo:y. A JPA is used on the jcb as an aid or assistance in the per-
formance of & task. JPAs are usually prepared for:

1. Behavior sequences that are long and complex
. Tasks that arz rarely performed

Tasks that involve readings and tolerarces

Tasks that are aided by the presence of illustretions

o P [ &) ~N
.

. Tasks tnat utilize reference information, such as ..bles,
graphs, flowcharts, and schematics
As in the production of other forms of media, consuit and use the
services of iastallation experts in the production of JPAs, d4s well as
the media experts who will produce the first draft materials, The
fo'lowing series of steps should be useful in the preparation of JPAs.

3

7. Verification of Activity Steps. Fach step should contain

only one simple cperation or movement. Do not have too many compound
procedures such as adjust..., then rotate..., then align..., then cali-
brate.... It would be better to 1ist each of these steps individually.
Each step should be the smaliest component of the task. Experts often
have shortcuts or other time and work caving techniques they use while
performing a task. Often, after many years on a job tney are not even
aware of this. However, for the purpose of designing JPAs, identify
every step, procedure, or operation necessary for a novice to perform

the task. Work through the task following the 1ist of steps. Proceed

o AR AT QDL . o 200
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from one step to the next, If “gaps* are appareat between steps or
parts of a task cannot be performed because previous steps are not on
the list (i.e., these may ve expert's shortcuts) then adjust the list
to include these steps.

2. Grouping of Steps into Units. One widely used type of JPA

consists of written text and/or written text and illustrations. In
performing most technical tasks where a technician has to manipulate,

acjust or align equipment, the inclusion of pictures in a JPA is almost

mandatory. As a general guideline, steps should be grouped into appro-

priate units. cach unit should consist of the appropriate number of
steps necessary to complete tiai portion of the task. For example, if
six separate steps are neaded t¢ align a tuner, these could be 1isted
as one activity <omprising the six individual steps. Or if nine cali-
brations are reeded to align a piece of equipment, these could be
grouped together. (See Figures 111.18 and III1.19 for examples.)

3. Production ¢f JPAs. After steps are grouped together it

is time to think of how the activities will be illustrated. Take the
JPA work to a graphic artist who is skilled in the production of
visuals for such purposes. Most installations usually have trained
personnel why are capable of designing visual illustrations for JPAs.
The most common an. usefui type of iliustration is the "blowup" chart
or diayram which is often referred tc as an “exploded" diagram. Thase
diagrams are simply expanded views of parts of cections of equipment
that visually illustrate the Tist of steps compirising each activity.
(See Figure 111.20 for an example.) The diagrams are usually shown
from several different views: front, right and/or left side, back.

Different views are shown orly if they are relevant te the perfsrmance

LMMwmmwwmwwwmawﬂmwmmwMWw
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10.

11.

Set HOT and COLD Mixing Valve controls to OFF.
Connect Pressure Gauge to discharge.

Set COLD control to ON, Check that Pressure Gauge irdicates
between 59.9 and 60.1 PSI. If not, go t. step 9.

Set COLD control to OFF. Disconnect guage, allow pressure

to bleed off. Reconnect Pressure Gauge.

Set HOT control to ON. Check that Pressure Gauge indicates
between 59.9 and 60.1 PSI. If wot, go to step 21 (Actien
Tree for Symptom #1).

Set HOT control to OFF. Disconnect Pressure Gauge.

Set lIOT control to ON. Place bult end of thermometer fan hot
wvate~ discharge. Check that thermometer indicztes between

130 and 140° F. If not, replace WH-1 aud go to step 1.
Set HOT conirol to OFF.

CHECKOUT ENOS HERE

Set COLD control to OFF. Disconnect gauge, allow pressure

to bleed off. Reconnuct Pressure Gauge.

Set HOT control to ON. Check that Pressure Gauge indicates
between 59.9 and 60.1 PSI. If not, go %o (Action Tree ior

Symptom #14).

(This w11l be the first step in the Action Tree folL Symptom #2.)

FIGURE I11.18. Checkout Procedure for Illustrative Purposes
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Reterence
Degignator

Related
Outputs
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Failuxe Modes

Outputs Affected
and
Nature of Chaunge

Hor water
Leateyr

Hot wates
at dis-
.charge

Hot water
at éis-~
~harge

Cold water
at dis-
charge

Het and
cold water
at dis-
charge

Water flow
obstructed

Leaking

Preper output
temperature
not maintained

Obstructed

Leaking

Obstructed

Leaking

Hot water
3ide
ok tructed

Hot water
side
leaking

€old water
side
obstructed

Cold water
side
leaking

Outlet
obstructed

Outlet
leaking

|

Het vater - not available
at discharge or low
prassure

Hot water ~ not available
or low hot water pressuie

Kot water <« incorrect
vater temperature
at discharge

Hot water - not available
or lov pressure

Hot water -~ uol wvailable
or low pcessure

Cold water - not available
or low pressure

Cold water - mut available
or low pressure

Hot water - not available
or low pressure

Hot water - not available
or low pressure

Cold water -~ not available
or low pressure

Cold water - not available
or low pressure

All flo. - unot available
or low pressure

Al) flow = not uvuilable
or low pressure

|
—

FIGURE I11.19.

Failure Mode

Analysis for Illustrsuive Purposes
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of the actiyity. Consult the reference manua; listed at the end of

this phase for examples of illustrating JPAs.
4. Chack Draft JPA. Once 2 draft of the JPA 15 comp®ate, ask

somecne else to work through it. This check will rarve as = rough
guide to determine if all the steps needed to perform the individual
activities have been “isted. If another person cannot meet the JPA ob

jective, perhaps additiona) steps are .eeded, or additional illuscrative

visual aids are required.

2.3.11 _Ceveloping Formal On.The Job Training (FOJT)

In FOIT, both the trainee and the instructo- operate in the actual
’50 environment. FO0J1 is usually carried out in the following way:
1. The tasks are expliained to the trainee !y the instructor.
An "expianaticn," in this context, is usually both a
verbal explanation and A demonstration of how the job is

performed.

The trainec obsaerves the instructor s dimonstration and
explanations.

The trainee may be required to describe the important
features o° tue task as he observad theam.

The trainee carries out all or part of the job task
(depending on the amount of time needed to :omplete trs
entire task and the complexity of the tatk) under the
instructor's guidance,

The trainee continues to perform the task, vnuer an instruc-
tor's supervision, until he is proficient encugh to per-

form the assigred tasks alone.
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FOJT way be carried vut either on the actual job site, under the
actual production conditions, or, in a separate production area which
is removed from the actua® production line or process. However, in
most cases, FOJT occurs on line utilizing ardinarv piroduction equip-
ment and conductad by the shop supervisor.
The development uf FOJT requires mare than just running the student
through "he job. FOJT normally requires:
1. Instruction which is pre-pianned following a systematic
approach to designing instruction for a specific objective
2. Reasonuble timc limits to complete the training sequence
3. A schedule of specific job related performances which must
be completed and approve. before the trainee is counsidered
tirained
4. The aaministration of JPMs to determine if the traine= can
cerform tlhe job to standards
5. Directions ¥or the supervisor
In FOJT the student often must learn tasks "off line." It is often
necessary to develop a.companying reading materials, manuals, or Job
Performance Aids (JPAs). The student will s.xnetimes spend time outside
of the classroom reading and preparing for the FOJT where he will ve-
ceive practical experience in the serformance nf a task. Ffor example,
the student may have to familiarize himself with .harts, diagrams,
JPAs, and manuals pertaining to the overation of equipment or systems
before he begins FOJT. Then, while he is actually engaged in FOIT
.2 may continue to consult these other sources as he prograsses through

the FOJT program,

AL T TG RSO ST ¢ 1 v n o
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FOJT is normally part of a prugression through skill levels ia
various DOS. That s, without FOJT, theie can b. no promotion beyond
a certain level. The FOJT is progressive; as the trainee develops
mre ~kill on a spe. fic job and advances to a new job, he will under-
taite a new FOJT program,

When designing FOJT, it is important to realize that a task is not
always taught or learned in the same drder in which it is carried out
under actual job conditions. Sometimes it is easier for a trainee to
learn one task or skill before he lcarns another, even though the

sequence used in learning the tasks is different from the sequence in

which the tasks are performed on the jcb.

L

FOJT need not consist soluly of the actual on-site job t =ining.

U,

Stimulus materials sucn as charts, diagrams, slides, films or tele-
vision programs displaying the job functions can all bLe used to advan-
tage in FOJT.

The best method in designing an FOJT program is to use a thorough

task analysis of the job with the assis.ance of a subject matcer ex-

e T A G

pert or a skilled professional on that job. 3

2.3.12 Other rorms of Mediated Instruction

The preparation of first draft materials discussed in this block
renresent the most often ussd media forms and instructional settings.
There are, of course, other forms of instruction such as computer
assisted instruction. The preparation o7 %earning materials in tals
form requires very specialized skills and it is unlikely that you will

design such materials.
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o But, regardless of the final media form in which the instruction is

to be develivered, always follow the nre-production steps outlined in this
f'_ , | block. By doing so, you will aave a clear and detailed cutiine of a
learning objectiva which can be put into final media forn by the appro-
priate personnel.

After the first draft materials have been prepared the next step

- ' is to evaluate their effectiveness in accomplishing the learning objec-

tiva(s). The information gaihered in evaluating the instruction will

he used to redesign it and produce che instruction in final fopm. :

2.4 Pre-Test First Draft Materials

The purpose of designing first draft materials is | =

3
3
r
§

to ensure that large amounts of time and money are

not spent in the development of ineffective instruc-

tional materials., It i5 important to pre-test small

amounts of instruction defore largc sections of

first draft materials are tested, to determine their

effectiveness.

. One method of pre-testing first draft materials is t¢ take a small

i meaningful unit of instruction of about 5-10 minutes duration and try it

out cn one student or trainee. The purpose of this pre-test is to locate

ambiguous directions, inconsistencies, redundancies, etc. Try to locate

errors at this point before Targer units of first draft materials are !
designed,

If the student who tries out the instruction achieves correct re-

sponses to all questions and otherwise experiences no difficulties,
the instruction may not be lean enough. That is, perhaps too much in- f;

struction has been put into the materials. In designing instruction
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1t is advantageous to develop “lean" instruction or just encugh

instruction to teach an objective. Then, if the instruction proves
to be ineffective in some area, more information can oe added. Design-
ing instruction in such a fashion ensures the efficient use of re-

sources and most important, instruction that is effective in reaching

the goals it was designed to achieve.

1 P T e R )

If the student who tries out the instruction experiences diffi-

culties, it may be profitable to again test out the instruction, after

revisions, on another student. Beyond practical considecations of time

I

there is really no Timit to the amount of pre-test tryouts that can be

conducted until the i..struction is successful. The techniques for

testing/validating instruction are presented in Block III.5.

Tl

Design about 30 minutes of instruction or a small meaningful unit

and then try it out. This instruction is what is referrad to as "first

draft." It consists of all the factual information cards (storyboard) %
that have been developed. %
As a general rule, do not deveiop more than 30 minutes of instruc- 3
tion before you test it out to determine its effectiveness. What you z
2

shouid do is develop A meaningful «nit of instruction. Obviously, what

is needed is a unit or vlock of instruction that is designed to teach

some portion of the objective. Remember that the 30 minute limit is a

B, guideline and not to be interpreted as the absolute limit. Do not

stop developing instructional materials when you reach 30 minutes, and

then try and test something that is an incomplete unit and does not

MWWMWMM

i

make sense to the student. If you develop a meaningful unit of instruc-

tion that takes 15, 20, or 25 minutes to teach, this too s fine. The

£
=
=
=
&

main idea is not to get carried away developing sizeable portions of

instruction without testing them out. This is simply an inefficient
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use of time and money,
After a small unit of instruction has been tried out and revised
and first draft materials have been tried out and revised, the final
revised storyboard information cards are ready to be produced in their

appropr.ate media form and validated according to the procedures out-

lined ir Block I1I.5,

2.5 Prepare User Instructions

After all instructional materials have

been propared and are ready for testing,
wirite user instructions. The purpose of
user instructions is to ensure that the
course materials and management plan are

used as ihey were designed to ba used.

tser instructions, both teacher and stu-

dent, must also be validated. Therefore

the instructions you prepare are not yet

considered to be in their final form. They will be tested and revised
along with the instructional materizls according tc the methods and

procedures discussed in Blouck III.3.

2.5.1 Prepare lnstructor's Guide

The 1nstructor's Guide is a series of lesson guides that collec-
tively outline the testing, teaching, and learning activities to be
accomplished in a course of instruction. By carefully specifying the
activities expected, the instructional designer should create a plan
to coordinate both instructor and student activities with the outlinc

of instruction in each lcsson guide. Proper development uf the
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Instructor's Guide is importart since the dovument will serve as the
instructor’s primary teaching aid.

A1l information that relates to the activities required for stu-
dent achievement at a particular level of instruction should be out-
lined in the Instructor's Guide. This may inciude such activities
as utilization of training devices, instructioral materials, training
aids and equipment, teaching tecii.iques and methods, and demonstration
exercises and appYications that will collectively enhance the learning
rrouess. Additionally, basic facts about the raourse should be in-
cluded. The following major categories of information can serve as 2
guide to the types of informaticn that should be inciuded:

1. Instruction description
Target population description
Testing information |

System performance data

(3, L3 W N
. . . .

Administration directions

2,5.1.1 Instruction Description

The instruction description ~hould include three major areas of
information:
1. The rationale for the instruction,
2. An overview of what will be accomplished, and
3. A plan of instruction.
The rationale includes & statement of the purpose and scope of the
instruction. It covers basic {nformation such as what job the student

will be vrepared For, for whom the instruction is interded, and how far

the instruction will take the student. An overview of the instruction

[ T—
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should be Included to give a broad picture of the entire program. The
contents of each lesson or instructional block should be bLriefly re-
viewed in the proper sequence. A plan of instructio. or a syllabus for
each lessaa should be included. It should contain the following informa-
tion:
1. Learning objectives for each block or lesson

Duration of the training for each learning stage

2
3. Instructor requirements and duties
3

. Media, resources, training aids, and/or facilities reguired

2.5.1.2 Target Population Description

The target population refers to the characteristics of the intended
student users of the instructional materials. This information should
hive been previously defined as part of the ISD process. From the
analysis, the following infurmation about the target population should
be extracted for inclusion in the Instructor's Guide:

1. Acauemic or educational level
Previous training or related knowledge and experience
Required physical and personal characteristics

Administrative restraints (i.e., required rank or grade)

2.5.1.3 Testing Information

The third important section of information to be included in the
Instructor's Guide is the testing information. This includes tests for
each module, unit, and lesson, all of which were developed eailier in
the ISD process. Each test should be clearly labeled according to
section and lesson. Answers :nould appear either on the tests or on

a separate sheet of paper for reference by the instructor. Additionally,
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reference to the learning objectives tested by the items should bo

noted. It 1s also important to include clearly written directions for
administering the tests. All tests must be administered according to
the specifications dictated by the test designer. Following specified

directions on administeriny 2 test insures that all students have the

same advantage. One last censideration for inclusion in the section on

tests is the evaluation of the tests. Rating, scuring, and weighting
procedures should be explained and illustrated so that the instructor

can properly determine the resu!ts of the students' tests.

2.5.1.4 Administration Directions

Directions for administering the course involve all details and
directions for orienting the studentc to the training situation. This
will include 1isting materials required by the students and directionc
on how the instructor can optimize training. The following 1.sts some
of the types of inforrmation that will enable the instructor to make
maximum use of the training situation:

1. Scheduling procedures

2. Procedures for handling individual trainee differences

3. Monitoring processes

4. Procecurus for keeping the student productively involved
in the learning process

5. Recommendations for handling exceptionally fast or slow
students

6. Recommendations for providing an environment conducive
to learning

7. Teaching tips. methods, and techniques
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2.5 2 Prepare Studerts' Guide

The amount o irformation requived in the Studenis' Guide depends
on the course management plan and on the complexity of the course. for
a relatively simple instructor managed course, only minimum informat!on
will be required. On the nther hand, for a correspondence course wbere
the student never comes into direct contact with the instructcr, quite
extensiye instructions will be required.

The major intent, in preparing a Students' Guide is to make sure
the student has all the information he needs tn proceed in an orderly
manner througt the course materials. Oetails of these inscructions
should provide answers to questions such as, but not limited to, the
following:

1. When do I begin the course?
. What do 1 do first?

What do I need in order to begin th2 course?

2
3
4, What am I supposed to accomplish?
5. How will I know if 1 have accomplished the objectives?
6. If I fail, how will I krow what I did wrong?
7. MWhat will 1 bu able to do whea 1 successfully complete
the course?
8. MWhat do I do if I do not understand the course materials?
9. What do I do if I do not understand some of the instructions?
16 The course seems to require some materials that I do not

have, what do I do now?
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3.0 OUTPUTS

The outputs of this black should include:

3.1 Products

1. 7The completed instructional program including all revised
and developed materials.

2. Complete instruction for using the instruction (see examples).

3.2 Othkar Documentation

1. An outlire statcment of the instructional development plan
2. A summary statement of any deviations from plan, and reasons
for the deviations

3. A final report identifying levelopment costs, time, etc,
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FOJT:

Sez U.S. Army Signal School Signal Subcourse 000
(0JT Only), Radio Set AN/PRC - 77. (exerpts follow
on pages 271-275.)

Study Cards:

For the learning objective on ship recognition,
study cards were chosen in Block I1I.2. (See i1lus-
tration on page 269.)

Audio-Visual:

To continue with the Helicopter Maintenance example
see TEC Bessler (ue/See lesson No. 600-001-6651 F,
"PMD Preparation nose cabin and Landing Gear,"

with student instruction sheet and administrators
guide.

Print:

Interservice Training on Construction Equipne.t
series published by the U.S. Army Engineer School at
Ft. Belvoir, Virginia, with Student Workboaks and
Plan of Instruc*ion.
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US ARMY
SIGNAL SUMOOL

SIGHAL SUBCOUISE OO0 (OJF ONLY)
RADIC SEY ANFPRC-77
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SIGNAL. SUBCOURSE (0 {OJT ONLY)
INTRODUCTION

TillS SUBCOLRSE COMTAINS THREE LESSONS ON Pap1o Ser MWPRC-77,  These Les-
SONS WILL ENABLE YOU TO ASSEMBLE AND INSPECT THE f&C-77, PRESET THE PRC-77
TO TWG SPECIFIC FREQUENCIES, AND TO PERFORM A COMPLETE OPERATIONAL CHECK OF
THE PRC-77. EACH LESSON HAS A PERFORMANCE TEXT AND THERE IS NO SEPARATE
EXAMINATION FOR THE OVERALL SUECOURSE. YOU MUST CORRECTLY PERFORM EACH

TASK ON ALL THREE PERFORMANCE TESTS TO SATISFACTORILY COMPLETE THG SUBCOURSE.

THIS SUBCOURSE 1S TO LE ADMINIiSTERED BY AN APPOINTED MONITOR WHO IS KNOWL-
EDSEABLE OR SKILLED IN THE SUBJECT MATTER WHICH 1S CCVERED.,  THE MONITOR
IS RESPONSIBLE FOR CERTIFYING THAT THE STUDEMT HAS SATISFACTORILY PASSED
EACH PERFORMANCE TEST.

INFORMAT'ON FOR UNIT COMMANDERS

YOUR COOPERATION AND ASSiISTANCE 15 NEEDED FOR THE STUDENT TO SUCCESS-
FULLY COMPLETE THIS SUBCOURSE. YOU ARF TO PROVIDE A MONITOR, WHO IS KNOWL-
EDGEARLE OR SKILLED IN TRE SUBJECT MATTER, TO SUPERVISE THE OJT sueccumse,
YOu ARE ALSO TO PROVIDE THE NECESSARY EQUIPMENT, A compLeTe ANPRC-77 adD
ACCESSORIES 1S NFEDED FOR THIS TRAINING., THE STUDENT WILL BE GIVEN CREDIT
FOR COMPLETION OF ‘IS SUBCOURSE WHEN YOU CERVIFY THAT THE PERFORMANCE
TESTS MAVE BEEN PASSED., UsE THE LESSON VERIFICATION SHEET AND SUBCOURSE
CERTIFICATION LETTER CONTAINED IN THIS SUBCOURSE BOOKLET TO CERTIFY THIS
ACTION, THE SUBCCURSE CERTIFICATION LETTER IS T0 BE MAILED TO THE INiTED
Sratcs Aty Sianal. ScHoo AND THE LESSON VERIFICATION SHEET SHOUD BE
INCLUDED AS AN :NCLOSURE.
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INFORMATIOM FOR STUDENT

THIS SUBCOURSE IS DESIGNED TD PROVIDE HANDS-ON TRAINING ON RAD!O
SeT AN/PRC-77.  THE LESSONS CONSIST OF FRACTICAL EXERCISES WHICH ARC
PERFORMANCE ORIENTED, YOU MUST HAVE nCCESS TO RADIO Sev AN/PR(-77
TU PERFORM THEESE EXERCISES, YOU MUST ALSO WORK UNDE< THE SUPERVISION OF
£ MONITOR, THE MONITOR WILL CERTIFY YOUR SUCCESSFUL COMPLEYION OF THE
0.7 SURCOURSE,  SeE YouR PLATOON LEADER TO MAKE ARRANGEMENTS TO DAVE
s €35 TO THE EQUIPMENT AND TO HAVE A MONITOR ASSIGNED YO CEPTIFY YOUWR
TRANING.

WHEN YOU HAVE FINISHED WORKING THROUGH CACH {ESSON AND YOU ARE
READY, ASK YOUR MONITOR TO GIVE YOU THE LESSON TEST., FIvE CREDIT HOURS
WILL BE, AWARDED FOR SAT ISFACTORY COMPLETION OF THE SUPCUURSE WI%EN THE
LETTER OF CERTIF.ZATION 1S RECEIVED AT USASIGS. Br StRE THAT TRE LESSON
VERIFICATION SHEET AND THE LETTER OF CERTIFILATION ARE PROPERLY FILLED
OUT AND CONTAIN THE REQUIRED CERTIFY'NG SIGNATURES.

THIS SUBCOURSE DOES NOT HAVE TO BE COMPLETED WITHIN A SPECIFIC TIME
PERIOD, Ti 1S TO BE COMPLETED AT THE CONVENIERCE OF THE MONITOR AND
S/UDENT, DEPENDIMG UPON THE AVAILABILITY OF TME EQUIVMENT.
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LESSON 1
InspecT, CLEAN, AnD AssemaLe Rapio Ser AN/PRC-77

0BJECTIVE
AcTIoN: AT THE END OF VH'S LESSOM YOU ¥ILL BE ABLE TO INSPECY,

CLEW, AND AssernLE fvnio Ser AN/PRC-77.

ConprTions:  You witL Have A coroLiTe Rapto Ser AVPRC-77, ™ 11
582)-667-17, mD THIS SUBCOURSE BUOKLET AND YOU WILL WORK
UNDER THE SUPERVISION OF THE TEST MONITOR,

StANDARDL:  WITHIN A TIME LIMIT OF 30 MINUTES YOU MIST BE ABLE TO
IUECT, CLEAN, AND ASSCMBLE THE AVPRC-77.  AFTER com-
PLETING THE LESSON YOU WILL BE SIVEN TWO CHANCES TO PASS
THE PERFORMANCE TEST BEFURE YOU WILL BE REQUIRED TO RE-
PEAT TE COMPLETE LESSON,

1. INTRODUCTIQN.

The PRC-77 1S A SHOKT RANGE, MAN-PACKED, PORTABLE RADIO RECE'VER
TRANS!IITTER US'S) FOR 1910 WAY COMAUNICATION. IT 1S IDENTICAL TO THE
Papto Sct AN/PRC-25 exCEPT THAT THE PRL-77 1S FULLY TRANSISTORIZED, Kas
IMPROVED TRANSMISSION CAPABILITY AND CAN PROVIDE VOICE (X~MOLE) TRANnS-
MISSIOh, YOU ARE GOING TO LE*RN HUW TC PLRFORM SEVERAL TASKS ON THE
PRC-77 DURING THIS | ESSON, SO LET’S GET STARTED.
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2, FIRST WC NEED TO CHECK THE ITEMS WHICH MAKE uP THE AVPRC-77, Tie
ITEMS OF EQUIPMENT THAT MAKE UP THE AN/PRC-77 axe 1w IN Fieure 1,

Fieuee ]
LAY THESE ITEMS CUT 11t FRONT OF YOU. IN ADDITION TO THE ITEMS SHOWY.
YOU WILL NED A CLEN! SOFT CLOTH,  YOU RATURALLY WANT TO MAKE CERTAIN
THAT THE AN/PRC-/7 1S CLEAN, CLMPLETE AND THE PARTS ARE NOT DAMAGED,
THIS WILL BE THE FIRST THING WE ARE GOING 10 DO IN THIS LESSON.
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Job Performance Order. One methed of sequencing is in the order

in which tasks ard elements are performed. The Tearning sequence
is the same as the job sequence. For example, a gunner may learn
to load, aim, and then fire his weapcn,

Chronological Order. The content of instruction flows from topic

to topic on the basis of the order in which the events covered

st i R L o PO g A S TR

occurred in time. For example, recruits may be taught about World

u

T

Har I, then World War II, then the Xorean War, and finall; the

war in Vietnam. .§
Cause and Effect Orde-. Learning objectives are sequenced from §
cause to effect., For example, the causes of low unit morale %
(poor leadership, inability to function as a team), may preceed :
the effects of low unit morale (absec. ieeism, motivation probiems). i
Critical Sequence. Learning objectives are ordered in terms of %
their relative importance. For example, a first aid course may %
address potentially fatal injuries, then permanently disabling %

injuries, and finally minor injuries.

Simple to Complex. Learning objectives may be sequenced in terms

of increasing complexity. For example, marine navigation based on
buoys and Yandmarks may be taught before navigation based on the
location of stars or the angle of the sun.

;4 : 6. Comparative Sequence, Familiar topics are considered before un-

familiar ones. Submariners should studv familiar American sub-

flid

m

marines before attempting to study the more exotic midget sub-
marines developed by fermany and Britain.

7. Reward Sequence. Unpleasant ac.ivities should preceed more plea-

sant activities. For erample, the difficult and tedious objective

Pcictisittulend BT il
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involving pre-setting the AN/PRC-77 radio should come before the
enjoyable soci~1 activity of establishing communications with
other statiouns.

You have undoubtedly noticed that several of these seguenciny tech-

niq.es are easily reversed. Learning objectives may be ordered in
reverse chronological order, or from effect to cause, or from least
critical to most critical. These are valid sequencing approaches and
worthy of consideration. The best sequence is the one that works on

the students for which it was designed.
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The heart of the developmental phase is validating the instructional

materials until the studants who use the materials a3 planned meet the

B e o BRI

leaming objectives. Validation is an iterative process and not a

single point at whick to measure success or failure. It is a formative

ST e T O T o T

evaluation; that is, it is part of the process of developing and improving

the instructional materials and procedures.
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VALIDATE INSTRUCTION

1.0 _INTRODUCT ION

There is a tendercy among peuple who are being introciced to the
15D precess for the first time to ask--"So what's new? As an instructor > .
I have been doing ali this Tor a long tiine," While there are many steps
in the process whi-h are unique to 1SD, prohably the most significant ’
step which distinguishes ISD from other methods of instruction is the
step of validating instruction. It is one of the few distinct steps in
ISD where there is a clear distincticn between art and technology~--and
validating instruction {s definitely a technology.

The validation process (often called formative evaluation), if prop-

erly followed, will ensure that instruction works. That is, 1t will

ensure that members of the target population will achieve the objectives
after instruction. This is a strong claim. Hmwever, no other technique
has been reported in the literature thai consistently easures results in

a1l kinds of courses, for all kinds of trainees, in virtually all kinds

of circumstances. Further, there is nothing mystical about validating

b TRALG
R

instruction and people can learn to do it with only a modest amount of

training. In a sense, it resembles the method of adjusting arttillery

el
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fire by the bracketing process, Fire, and adjust. Fire, and adjust,

ety

The process is repeated untii nhere is fire for effect, then adjusted

B

again until the target is hit, 4
By the time instruction is ready for validation, many things have -

become fairly clear: What the learning objectives and tests are 1ike,

LA

what the instructional materials are Yik., how the instruction is intended

(0
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to produce the expected results, and the characteristics of the target
popuiation for whom the instruction is intended. ‘hat rerains to be done
1s to try out the instructiun on members of the target population and
revise it until it works--until the trainees achieve the learning ob-
Jectives.

The most {mportant single assumptica made in this black probably will
be the most difficult for people new to the ISD process -0 understand
and accept:

THE FIRST TRYOUT OF A LLJSON OR MATERIAL S
SHOULD REVEAL AN ABUNDANCE OF ERRCRS; IT
SHOULD NEVER PASS WITH FLYING COLORS.

If it sounds iike this step in the ISD process is one in which you
plan ahead to fail, this is true to a point. The necessity for producing
inadequate instruction on the first trial is caused by a peculiarity
in the measurement process. While it is relatively easy to detect and
revise {nstruction that only partially meets the requirements, it is
virtually impossiole to identify and revise instruction that grossly
exzeeds the requirements. It ic possible to identify too little instruc-
tion, but not possible to obtain data that enables one to conclude there
is too much,

A thorough understanding of this point is essential to the correct
application of the ISD process. The importance \f this point is further
emphasized by costs, It is far more expensive to try to eliminate portions
of instruction that have already been developed and designed into the

program than it is to adc smz1l amounts of adcitional instruction where

it is found to be needed basid on tryouts.
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You might ask, 1f the validation process is so good, why are people

Just now getting around to using it. The answer would be that many people

have been using it for years; however, two important factors are now

making its use much more widespread. First, the strong pressure to produce

more and better instruction has forced instructional designers to 100k

for more and better toolz. And the validation orocess provides a very
powerful tool. Second, hopefully enough .has been learned about the vali-
dation process to do a more effective Job of teaching others how to use

[ it.

- Very few, 3f any, ISD professionals have the ability to lock at

instruction of any kind and tell whether it was producec by ISD or by a

traditional process. If you walked into a lecture class or a demonstra-
tion, or examined manuals, TV tapes, or other learning materials, you
would be unable to tell by looking at the object itseif, whether it was
properly designed by ISD or simply selected on the basir of someone's
personal oninion, This statement is extremely important because the

typical method of examining or "inspecting" iInstruction is one of having

“experts" 1ook or listen to the instruction and then offer their personal

Wit

opinion of its adequacy. ‘he supervisor goes into the classroom and
ovbserves the instructor going through a well-rehearsed presentation, then

he makes out an evaluation form.

L U Sl

Unfortunately, this personal opinion method of examining or inspect-

ing instruction is a tendency, a strung practice, and is called for by

regulation and doctrine. It does not constitute ar adequate measurement

of the variables in the instructional setting, If the purpose of instruc- },,

tion is to change the behavicr of the students, determination of whethar e
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or not that purpose has been met cannot be made on the basis of observation

of the materials and presentations. The only known way that {t can be

Ity

[

dene 1s to examine in detail the responses of the learners on the criterion
tests, If they have learned,as a result of the instruction, the instruction
must be working, and if thay have not learned, the instruction--no matter : =
how polished and powerful it appeared--must not be working.

This 1s a difficuit position to accept because all of us “hink of

ourselves as judges of "good" instruction--materials, films, etc.--and 2
to be told that these judgements are not valid and reliable is a sort of

stap in the professional face. Typically, instructional developer; have ? =
been taught and have come to accept the notion that if the students did -
not learn, the students were somehow at fault. That was a convenient §
rationalization. Unfortunately, it is no longer an acceptable excuse ;
for failing. The people in the target population are the nnly people e
we have to work with, and if we are unable to teach them what they need
to know in order to perform, the instruction is at fault and mus: be E
revied. The validation process is the method by which the instructional . =
developer makes instruction work. -

As was said earlier, the instruction shoul have beern designed to ' x

]
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be barely acceptable or barely unacceptable, with the preference going
to the latter. It should be tried sequentially on increasingly larger ;;
groups. The purpose of the individual, small, and large group trials

is to find and eliminute errors and inadequate oar wrong instruction. i;

g
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Since it is assumed tnat there will be a large number of errors or problems . -

i

g
d

in the early versiors of the instruction, the tryout procedure is designed

to take advantage of the notion that the more errors you have to find,

At g g

che fewer students you will need to find them

it 0 A B




285

There is a good reason for this. Errors and problems in fnstructional
materials are ucuaily not unique to single individuals. Suppose an
instructional sequence was available in which there were fifty pwoblems
(errovs). Some of the problems are normally su obvious that all students
will make the same mistzke. If ali students would have mage that mistake,
only one student is needed to find {t, A< indiv,dual students go through
the materials thev grad-xlly eliminate all the abvious proolems, and more
students are needed to vind the remaining ones. $2, a few nore students
are added for the smal) group trials. By the end of the smal. group trials
all the errors and problems that can be found by using small groups have
been found and corrected. At this point, a larger group of people is
needed to find any more errors or problems that may exist.

This procedural order, fortunately, is wery cost effective. The
early versions of the materials can be fairly rougn and stili provide
good data, eliminating the need for expensive final draft artwork aand
editorial efforts,

The steps 'n validating materials are shown in Figure I1Y.21, the

fold-out page at the end of this block,

2.0 [ AOCEDURES

2.1 Develop Plan for Individual Tmals ———
Tne validation procedure requires that ]
all instruction be testes with studeits before % {’__”]
i ] ye Y 3 - [ —
it is vced vn actual course settings. (learly, . | ! [__ﬂ"_J-I
. e 1

this is the recomnended procedurr. However, | 1 ’ ‘

. , | L7 l
the reatities of day-to-day managemenuy often L<< \:> ’

require adjustments and nodificatiuns of
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procedures. If there is an intense need for trainees &in the field and
it would be possible to begin a training cycle using untested materials,
some circumstances could justify this apvroach.

First, there would have to be enough instructors to provide addi-
tional opportunities for stiudents to receive help. Second, students
should have the opportunity to be retested on any materials they failed
to master the first time. Third, the materials will be revised based
cn the data collected during tne first class or croup of actual students.

The necessity to use such a procedure will often arise when there
are insufficient members uf the target population available to do
reasonable testing prior to the time the actual trainees arrive. Re-
member, the greups which are used in the validation process define the
target population for the materials. If no merbers are available for
testing, better long term results could be obtained by revising after
the first true members of the population are available. However,
whenever possible, the procedures covered next should be followed.

When a course is urder development, the materials and instruction
normally will be developed in the same sequence that they will be used,
particularly if subsequent segments or units depend on mastgry of the
earlier materials. If there is a sequence, how is it known when to
start the tryout process? There i5 no universal answer for this
question. However, there are some cuidelines which should be helpful
in making decisions.

1. If the developers have not worked in the area before, it is

probably a good idea to try out early and frequently until you learn the

[ T

M ]

2

3

by il




et e R Eener

i

287
1ikely problem areas. Perhaps testing the first thirty minutes of in-

struction is a good approach. The unit of instruction should, however,
be large enough and complete enough to make sense¢ alone,

2. Later in the developmental process, you myy safely wait
until a larger amount of material has been developed, but not more tha.
can be comfortably done by a student in one sitting.

3. When the meterials are hierarctically related, you will have
to insure tnat the student has mastered all of the ecarly dependent
segments before he takes the later segments, This may mean you will
have to bring all the studenis up to criteiion on the early lessons before
the later ones can pbe started. This is a very difficult and time consuming
process.

4, It is difficult for an individual student to complete more
than four lessons i1 one day (ore-half to one hour in length) as a part
of a trycut offort. This is not an absolute vule, just an apnroximation
based on experience.

5. If lessons are independent, you can reasonably test more of
them in one day than you can if they are dependent. 5till, it is probably
best to test only one or two on the same students unless there is a real

difficulty in obtaining test students.

2.1.1 Select or Develop Data Collection and Recording System

The purpose of the trials are to find out information about the
students the materials, and the procedures. You must have a system
for collecting and recording the data sc that decisions can be made
based on the data. There is no point in collecting particular data uniess

you intend to use it. Start with a list of all the decisinns to be made,

" e o———
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then the kinds of information reeded to make them. fNecice how to collect
and display the information, and fi.ally, decide how to analyze the data.
Usually you wilsi need daca such as background information on students,

(Figure 111.22), pretests (Figure I1I1.23), entry level tests, attitude
measures (Figu.e 11I.24), within-course test items or responses, validator's
comments to studencs (Figure 11I.25), student questions and remarks

(Figure 11{.25), length of time required on diffarent parts of the

instructional nrugram (Figure 111.25), posttests, and interviews (Figure
[11.26).

2.1.2 Select or Develop Attitude Measures

The attitudes you are interested in may vary widely. They may be
simply whether the students liked or disliked the subject matter, Or,
thcy can include usefulness of the medium, or feelings about the medium,
the procedures, or the length. Do not measure an attitude just for its
own sake. Measure only those on which decisions or revisions will be

made. Figure I11.24 shows an example of attitude scales.

e | Tory = —— i

It you want to determine whether the students feel the course is

too lone or too difiicult, word the items so the students can respond
in a range of ways. Provide for positive, negative and neutral positions.

Both the student and the scorer neel to be able to tell whether it is

a positive or a negative response.
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NAME _ o GRADE E
(Last) (First) [(2}9)
EDUCATION - HIGH SCHOOL COLLEGE
— (Number of Years Completed)
TIME IN SERICE _
{Years) {Months)
COMPLETED BASIC TRAINING: YES NO
(Check Dne)
PREZENT NOS TIME IN DOS . )
— (Years) “(Months)
TITLE OF YOQUR PRESENT J0B -
TIME IN PRESENT JOB )
(vears) Months) (Days)
SECCNDARY DOS )
{T¥ Wone, Leave Blank)
SCHOOL TRAINE) IN SECONDARY DOS: YES NO

(Check One)

FIGURE TI1.22: Background Information Sheet
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ANSWR SHEET 1 & 2

FIGURE I11.23: Pre/Posttest Answer Sheet
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Activity (check one and write in the titl2):

_ _Lecture_

291
ACTIVITY EVALUATION FORM

Data

Game _

)

___STEP
__ Ezercise
___Discussion
__Student Presentation

_ Other

Please mark your rasponse to each statement with an "x" >t the appropriate
place un the scale.

1.

4a.

4b.

The activity helped me achieve ithe criterion on the learning objectives.

Yes Some Help No
- - t + : ~

rom the activity, I learned skills that I expe.t to use on my Jjob.

Yes Maybe N2

This activity was:

Too Tco
Simple Average Complicated
t+ + - 4+ —

I would have preferred a: alternate activity to achieve the same
learning objectives.

Yes Ma:'be No
L 'y —f i - |
L v v v v

What would you nave preferred?

FYGURE 111,24: Attitude Measurc

ool I .
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INDIVIDUAL POST-LESSON INTERYIEW
(For a slide/tape lesson)

; Questions Recponses
i
| 1. How was the lesson's pace: Fast__ Slow__ OK__ ?
| 2. How was the visual art: 0K Not 0K ?
| f 3. Were the words: Confusing Clear _?
g 4. How was the narrator: 0K Not OK___ 7
; 5. How were the procedures: Confusing___ Clear__?
{ v. Did you find the words on the
! visuals: Bothersome oK___ ?
Ai 7. Mas it a boring lesson: Yes No ?
lé 8. Did you feel "pressure": Yes No _? 3
9. Uo you think plat’orm #nstruction ' o
would be: Better__ Worse_ Same 7 . 3
10. Were the practice exercises: Too many
Too few ‘
Atout right ‘
11. How confident of your performance i p
are you: Very Little ! E
( =
(Degree — ) *

12. Do you have any general overall statements about the entire lesson 5

experience?

FIGURE III.26: Post Lesson Interview

)|
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. EXAMPLE
Amount of required revision to improve usefulness:
T - k) & ] -
. very high satisfactory Tow very
high neutral Tow

The students were unable tc determire whether a "high® :
. meant that much revision was required, or the "high* '

was a posftive meaning that it was adequate and needed
little, if any, revision,

10 help make optimum use of the attitude measures, develop a parti- :
cipant debriefing intervie#. Irmediately after completing the lesson, %
the student is a good source of information about how he feels about the ’
lesson. Ask him about problems he had with any parts of the lesson.

A sart.al list of possible questions is shown in the following example.

EXAMPLE

What vere the most difficult parts of the lzsson for é
you? ,
Do you have any ideas on how *to make any of thost

parts easier or clearer?®

What parts of the postt st were difficult for you?

Did you have problems on the same parts of the lesson?

Was the Lest different from the lesson? How?

What was the best feature of the lesson?

Whut was the worst feature of the lesson?

NV B ~N -

In addition to questions that apply to most lessons, which can be

A At e

prepared in advance, nrte thirgs during the trial that you want to ask

the student. Write them down and add them to the debriefing as the

E
3
)

lesson goes along, or whiie the student {s taking the posttest.

g T
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Since each lesson is unique, there is little likelihood that a
standardized form can be used for all lessons, Remember, these are ali
wrking documénts. not contrnl documents. In addition to writlen inutru-
ments, some data may be collected on audio or video tape.

2.1.3 Develop Data Analysis Plan

No data has any value unless they arec usable und used. For individual
trials, you usually are dealir g with detailed information from a few people.
For each piece of data to be collected, decide what it will tcll. If you
ask the students if the lesson was too long, teo short, or just right and
they all say “too short"--what are you going to do with that? You need
to determine dhead of time how you will make decisions based on the sum-
marized data. If you do not know how the data will be used, you probably
dc not need to collect it.

In Block 1i.2, test items were developed to decide whether a student
had cr had not mastered each learning objective., These tests were consis-
tent with the behavier, conditions, and standards of the learning ob ctives
developed in Block II.1. Those earning objectives and tesis are now
to be used in determining whether the instructional materials are adequate.
You must decide in this block how good the instruction must be before
it will be ipiemented in the field.

How good it must be will depend on a wide variety of zonsiderations,
such as the follewing:

1. If there will be much instru~tiona’ support, additional or
altermative materfials, many instructors, ample time, etc., the instruction

does not have to meet as high a standard as when it must stand alone.

—
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2. 1f the course will only be offered cace to each stidwnt

AL T
Ty
E

and the need is for a high proportion nassing, the matevials must be much
better than 1f tite need i{s only for a low proportion passing.

3. If the student has many opportunities to repeat instruction
and tests, or ziternative instruction and tests, the standards do not
have to be as high as 1f he Aoes not have the chance to repeac.

4, The standards set for instruction will depend to a large extent
on how decisions will be made tc graduace students from the course, If
the student must take a complete course mastery exaaination upon com-
pletion ot instruction, standards must be iigher than if he must pass
oniy a part of the objectives.

Remepber thac in this block you are trying to improve the instruction
so that a sufficiently high vercentage of students will meet the criteria
on the posttest their first time through the course. You are not deciding
the percentage of students that will eventually meet all the course ob-
Jectives.

The higher you set the standards for the instruction, the more
expensive 1t will be and ti.2 1orger it will take to have the course
operational, If you want 80 percent of the students to meet tne cri-
terion the First time the instruction is offered, it will co§t consid-
erably more than if you can be satisfied with 70 percent. rurthes, if
the standards are set as high as 90 percent, it will take much longar
and cost more than to accept 80 percent, It takes more effort and time
to move from 80 p~rcent to 90 percent than it does .rom 70 percent to
g0 percent. This {s a finding that is totally consistent with qu§i1ty

control data from other di~ciplines,




297
Remember that the standard for each learning objective was estab-

lished in Phase II. Unless ther. are serious reasons to question those
criteria here, they should be accepted as good working numbers, even
though they may have been more or less arbitrarily picked when they were
written in I1.2, Later, as uata are accumulated, 1t may he reasonable

to discuss with the test writers the advantages and disadvantages of
This discussion

thanging the criterion on any, or all, of the objectives.

e {\“" EixAC

should be based on experience gained in the tryouts.

Wichin-course tests present a different problem. You may develop

a sliding scale of staadards from within-course tests to the posttest.

For example, while the posttest will need to reflect the original, or

3 - revised, learning objective standard, you may have several tests within

the course prior to the posttest, On these within-course tests, you

may accept a ‘ower level of performance in the earlier tests, with the

acceptable level being raised on subsequent tests until the actual

learning objective standard is reached on the final test.

2.1.4 Develop Plan for Conducting Instruction

[N

Plan all the events, but be prepared for unexpected contingencies
such as missing equipment or participants, or ton many distracting
observers., An example of a procedure outline is:

1. Exvplain role of participant tu¢ him.

2. Have participant f{11 in background sheets.

Have participant take entry level test.

Check it.

Have participant take . etest,

L~ T V]
. .

(=23 o
. .

Check it.
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7. If the results in elthe~ 4 or 6 indicate the participant g%
is not from your target audience, select another participant. %%
8. Start lesson. %
9. Record all the information as you planned. %%
10. Administer posttest. %

li, Debrief the participant,

2.1.5 Select Participants

The participants you use will have a tremendous impact on the learning
materials. The participants l.ezcome your target a~dience. Some instruc-
tional developers preder to use students who ar2 i the low. perticn

of the population bncause they should make more errors and trereby aive

3 B e

more dats. Others prefer brighter than average people because they more

often can tel! why they made an ervor, or even how you might revise the

lesson to make it clea.er. Usuaily, since you probably will do several
individual trials, you wil be able to sample from several segments of
the target audience. Preter*ing them is assential 1f you are tc have

any confidence that the student le mned from the *notructional mate ials

SRR g TP

.

rather than from prior experienc..

2.2 Conduct Individual Trials

2.2.1 Set-up for Trials ¢

The preparation for actually con-

ducting individual trials will be dependent l 1

!
upon the chosen manaaement plan and delivery ‘:2:”?] [2;_}

system and upon what facilities are

available. Preparation will include the

1
O
il g o el Wit it

following:
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1. Seleci a piace to have the trials.
2. Arrange for any required lesson, or delivery system equipment.
I. Obtain manuals, pencils, paper, etc.
4. Arrange for a team of validators.
5. Have sufficient copies of all the tests printed or copied.
6. Have sufficient coplies of all the forms printed or cooied,
7. Set up the equipment.
8. Try the materials out where ticy will be used. That
is, if it is a slide tape, run through it to make suve
all the slides are therc, in order, and right side up and
that vetk the projector and the tape player work., I¥ 1t is
a videotape, play it. If it is printed material, go through
it page by page.

It is valuable for the author to do some 6€ the individual teials.
if he can be objective about the student responses and opinions, he can
revise based on his own contact with the student. towever, some authors

have .oo wmuch perscnal involvement to make good di.ia collectors.

2.2,2 Explain Participant's Role to Him

You need the participant to be a party to the project. He needs to
know his role. Let him know ne is helping to improve the lesson; that
you need to use his mistakes as well as his successes. He needs to be
at ease so he ca. tell what he thinks about the course, You do not want
him to be nervous about so many tests, but you need to neasure all the
changes. Long series ¢ lessons at one time can be very tiring. Be sure
the student “eels free to ask for a hredk, rest, or change of pace

when he needs it.

[
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£.2.3 Luplement Data Recovding Flan

You should have made decisions on how the background response
and test data wil) ba recorded. Now follow the plan, 3ut, be flexible.

If somethiiig does not work, be ready to change. For exampie, 1f the tape

AP S

recorder does aot work, switch to written notes., Do not lose the data,
they are the basis for decisions that will affect the whole in tructional

system, Be accurate in recording and identifying the data.

2.2.4___ Administer Entry Level Tests and Participant's Background

s

(T,

Data Collection Inst.ument

Some general background information is needed about the participants:
age, amount of formal scaooling, length of time {n the service, rank,

primary DOS, and secondary DOS, if any. The form may in.lude name or

TS e

serial aumber or only an identifying number for trials. Figure 111.22
(page 289) is an example of such a form.

You also o.'ten need some lesson-specific information like prior
experience o~ training on the lesson objectives, and particular personal
goals or orders that are incentives to use or do well on the lessons.
Such information often can be included as part of the entry level test,
Except for this possible addition, the entry level test is the same one
that was developed in Block I1.3.

1f the background information collection form is to be filled in

j;‘ . by the student, explain the purpose of the form, and have him fi11 it
' in. If you have no need for permanent records, and i¥ you do not nced the

student's name or se:;{al number to use in securing additional information

about him, use code numbers, such as Al, A2, and A3, to keep each student's

records together.

M A b Lo e RPN E A
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For students who do not write well, consider using other means of

recording, 1f you are going to record the answers on tape, havé the
recorder ready and use the guestions as an intervies form, or if you are
going to interview and write down the answers, be sure to have tha right
nutber of blank forms. '

If the entry level test is a wratten test, tell tne student what it
is for and let him complete it. You may want to time this test. I so,
record tho time. If the ertry level test is & performance test, have
an expert there to judge the performance if you cannot do it. Record

the student responses in the manner planned in the develop data recording
| systemvstep. Score the test immediately. If the student fails it, you
probably will thank him and send him back to his unit., Then, siart at

the beginning wi.h a new student.

2.2.5 Administer Pretest

The same steps of axplaining ¥nat the student is to do, yiving him
the tests, and vsing the data recording scheme, are used here on the
pretest developed in Block I1.2. Du not tutor.

Score the test immediately. If the student passes it, he is not a
good individual trial subject, You cannot say that the student learned
from the lesson if he already knew it. OCepending on what learning

objectives he fic: mactered, 1t may be best for you tu get a new student.

2.2.6 Administer and Monitor instructional Materials

For an individual trial, give the instructiona! materials to one
student, Write down the start time., Stay with him through the whole

lesson. Record each question he asks, matching it to specific places in

the lesson, Figurs [11.27 is an example from a trial of a slide/tape
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lessor. Line 1 shows the student's response “o the question in siide 8.
Line 2 shows the reminder by the moritor to the student in slide 13.
Line 3 shows a question by the student on slide 20. Line 4 chows
student response and a time statement. Line 5 shows written comments on
a.: observation made by the moni%toi. MNo not tuto unless the student
cannot understand the diections. Whenever ynu help, document it. At

the er.d, write down the finish time.

2.2.. Administer Dusttest

Thas is mich like administering the pretest. Do not help the student.

Record the start and st~p times,

2.2.8 Administer Attitude Measures

Ask the questions that were planned and record the responses. Als»,
add any questions that oczurred to you during the instructional materials
trial. Do not bias the questions. If you point cut a slide and ask the
student if it would be better with two arrows instead cf one, he will
proba' 1y agree, If he had a problem witn a slide, ask him how it could
be made clearer or more heipful. Ask rim quiestions about his prot ieus
on the posttest. More exact questions can be askea if you can scove the
posttest before debriefing. If this takes too much time, go ahead end

talk tc the student befors he forgets his probiems or ideas.

st T
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2.3 Determine Revision Requirements and M=ke Revisions |

2.3.1 Consolidate and Analyze Data

Earlier you prepared a way of summarizing

[:] T 1
the data. Score the tests and fi11 in the LI Z
form as in F.gure 111,28, i
¥ \>
~_]

To 11lustrate, these data are from four
stidents going through a lesson with six
objectives., Each item is matched to its

learning ubjective.

Participants A, 8, and € couid do all
the entry level tesis. C got all but one ri_ht, but D did poorly. D 1is

probably not from the originally derined target population.

KEY: + Right
- ¥rong

Participant Participant Participant Parti lpant Total
[] < 0

[ U

Learnirg
Objective

Tnlry Level Test
+ls
b
2
3

N R W R
-
[ [ & e e

.1& .- . e+
-
~

Jo + s o+ @

4
TOTAL

St
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The pretest data show that A and D are really "naive;” B and C
can do learning cbjective 1. Student C can also do leurning objective 2.

Participmi rmu.;iwl Pmlz_:imt Pmlz,tmt fotsi

— - i s Gt

Sy s

-

- + +

R S -
Co <1 0 w o w N -
1
.
o &6 0 5 O - Noe

z
d
N

The withir-course data show that learning nbjective 6 i a trouble
area. There were only two corvect responses for this leaming objective

on the within-lesson questions.

Lng. Participmt Participant Participant Parvicipant Total §
(o). A 8 [ '} =
Withie Letson - e .
Questions (Slide) §
1 3 - * 4 . 2 Z
3
1 7 . . * - 3 é
H r + . + - 3 s
2 16 - - ] B
K
2 Y] . . . . 4 3 =
3 21 + - - . ? f
3 2 . . + - 2 é
3 " + + + 3 H =
. » - - . - 1 .
s 43 + + * + 4 ;
-, . 3 «Q . . + + . ;
6 3] + . + - ? " .
6 . . . [ N A

3 .
YOTAL v 7 T T
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The posttest data confiym problems on learning cbjective 6. Trere
was no mure than the expected urror on any other learning objective on
the posttest. You should now louh at the frame-by-frame comments, at
the slides and at the script.

w ) ,h'“:hf“ Vl:rﬂ:!wt Pnrﬂglm' Pwﬂ;'pmt Totat
ostilesd
i 1 * . * 3
3 2 - + + 2
2 3 * + * 3
3 4 + + P - 2
& [A * - + - 3
4 [ - + . 2
5 ? . + » + a
. 8 . - - - [}
TOTAL _ s ___ T I | 1

The following types of problems may occur fn interpreting indaividual
trial data.

You are making decisions based on very small samples; four to six
individuals. The powerful statistice usually used are of dubious v~
in analyzing these results. If you decided that when 80 percent of the
Tearners raspond correcily you will not revise, you must remember that
any chance errors will distort the decision.

A B £ 0 E__# Right Total

“Posgsible

Result 1 + + + - - 3 60%
“PissibTe

Result 2 + + + o+ - 4 80%

If, as in Resu 't 1 above, trainee D lust interest or made a careless

mistake when he was tested, the 80% criterion that you might have

Wl s il ol
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considered to be the goal for the trial, was not reached and revisions
are demanded. Also if, as in Result 2, D got a pass on the task because
he guessed 1ight or the monitor fatled to notice his error, the ~riterion

s reached and no revisioy wil! be made. Another possibil.ty is that

if D had not been included as a student, the *- 1 for both possible

results would he 75% and both rosults would require revision, Clearly,

a great deal of judgment mst be used in drawing conclusions from such

a small data base. Yru cannot afford to just "go by the nuiders."

2.3.2 Determine Revision Requirements

At this point, the scientific part decreases and the requirement fcr

TR

Judgment increases. Knowing what the students got wrong does not tell

you how to make it right. If th. student makes comments about the parts

he got wroug, these comments a.2 a acod startirn point. If you have

only error data, go through the parts of the lesson that prccede the

error and see if something is missing, wrong, or misleading. If some-

thing is missing, add it. Correct errors and change misieading statements.
You may ne2d to try small portions on students to see if the problems

have been corrected.

A description of how you might determine revision requirements
follows. Assume that the pssttest results of the first trial Yook 1 ke

the following summary:




U, STUOINT
08 A 0 ¢ D _E F_#RIGHT T PIGT AT
3 ¢ 4 ¢ e+ + % ¢ e Look at pretett sad Ttem,
S I, e Or 18 1t over-taugt?
2 e e e bW ] %0 ook °t ites snd lnstructica.
3 L T H 33 Loek st ‘tew and Iast . chion,
4 L. . e e . 1 W Leok at entry behavior, 1tem
—— e — __god taatr ction. | -
[1 [ S S S S [3 a) o sction.
[ B 0 0 Loon at enlry; behavier, with-
in course tett, 1lem and
Instruction, .

The situation in this chart is:
1. For one leaming objective, all answers were correct.
2. For one lacming cbjective, ail answers were wrong.
3. Errars are spread across all students,
4. One of the lowsst scoring students passed a learaing objective

that the highest scoring students misced.

Places to 1ook for the source of the problem are listed under
"Action." The 100 percent on learning objective 1 looks like you did a
perfect job. This is possible, but it is more likely that the stidents
already knew. the material, the test was too easy, or you over-taught the
learming objoctive. The latter possibility is very difficult to identify.

[nterview A and ask what made him make an error in learning objective 5,

fltiata

i (i
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Tha posttest results for the second trial after revisions looked

like this: (Note that old objective 1 and its instruction were dropped.
The supervisor decided that it wis too easy. Ai additiocal leaming
objective, 6a, was added--previously overlooked entry behavior needed

for learning objective 6.)

1
i 6. STUDENT i
! 8. A b € U E_F Rl SRIG ACTION —_
I 2 P 2 3) Look at relat hip of ing. ‘
o . . _Obf. 2 and -+4 Laa, Ob). )
: 2 A [ 8 Mo action.
4 * 0+ ¢ - . - 3 S0 Analyze emd revise/correct.
9 + 4 8+ ¢ 6 100 Mo actica, ;
[N [ 4 67  Acdiyzh sad revise/correct.
[ P 4 67 Anslyze end revise/cormect. E
ey —_ — e

CORRICT 100 33 50 83 67 & 4

e,

The situation in thic chart is-

1. For one learming sbjective, all ansuers were correct.

2. For one stident, all arswers were co=iect.

3. The results on one learning objective were poorer than

, on the first trial.

A 4. A1l other results were an ‘mprovement.

The poorer performance on learning objective 2 may be a result of ‘
dropping th: instructional material related to learminy objective 1. @

l Interviaw D, E, and F to determine what made them make errors in learn'ng '




s i

SR

3
cbjective 4. Interview B and C for 1earning objectives 6a and 5.
The posttest re;ﬁlts for the thi:d trial after revisions looked
1ike this: (Mote that 0°d learning uvbjective 1 and some of its instruc-

tion were replaced.)

IRG. STUDENT
J, A 8 € O E_F _0GHT % RIGHT ACTION

1 L & 100 % action, i
—‘z’ L ) 5 a3 Ko action. )

3 L T ) 5 a3 No action. o
Py P T T 4 A? Andlyze and revise,

[ v @ i Lo+ e i ; 100 Mo action,

[ ] ,, + 70 7~ ¢ . $ ;J 7!0;;1011.

57 : + . 13 7 . ] -

‘s $ 83 Ho actior

3
JORRECT 86 100 72 86 100 72 50

The situation in the above chart:
1. Errors are distributed across students and across leaming
objectives.

2. Only learning objective 4 requires further revision.

The documentation of the small group trial should include ¢11 of
the results, evants, r~actions, and monitor's comments. An example of

a report is presented in Appendix A,

2.3.3 Repeat Cycle or Go to Group Trials

There is no magic number of individual
trials. They require a heavy manpower input
but usually contribute a great deal of
valuable information. From three to five

seems to be the usual number. Some people
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r'ke revisions after eash student. This gives very hravy uaight to each
student and ma’ cause ‘ru to make more revisions than are needed or to

keep 1evising on the smallest possibie dita base.

e eem————. WW““WMW@M

If the results of the indlvidual trials were good; that is, .ivdents

came rlose to the guals, and you received as much information as ynu felt

vas needed as to how well individuals learned the materials, go ahead

st i . e,

. to group trials. If the resclts were poor and you made estensive revisions, ; %
repeat the individual t-ia®s unt{l the lesson does what it is supposed to gz

do. Ti.ezn go ahead tu group trials. : ﬂ?j%

2.4 Develop Plan_for Groug Yrials P %

Group .rials can be of any cize. From rj 2 %

five to ten i{s considered a small group; if Ej—_ | ég

, . E.
g rore than 25, a large aroup. In this section . ) B é

. i group tyials will first be treated yene ally, iﬁbT __17 ‘ %
! then any spe:ial differences betw.zn small g_‘ | %
» ind large groups will be covered. A g §
{ You may conduct several small grou W/ : %

| trials or none. Several small gruups may he 3 §§

a svbstitute for a large group end ;ou may f

Jo one or several large group trials. It all depends on what you are

vorking toward, how much time 29 resources can be used, and the problems

encountered.

o ekl

ruch of what was prepared for individuat trials can be used or
adapted vor the group trizls. Those measures that were 2lrrady covered

in the individual trial part are only wuc' 3d in this section.

e ——
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2.4.1 Set Standards an. List Constraints

You mey have some preset goals that you set and oth:rs that were
externally imposed. In the fivst case you can revise thew tc fit reality,
in the latter case you may have little control. However, keep carefu!l
records of the goils, procedures and needs, for whomever controls the
standards.

Standards are usually stated in terms cof what proport.on or per-
ce~tage cf the students reached criteric. on each learming objective.

An ofven used stundard is 80 percent (meaning 80 perceni of the students
reached the »redetermined criterion). Set the standards in terms of the
alternative resources available for additional instruction. Be a little
flexible. There is rothing sacred about the set criterion. There if

much error in measurement. There are sources of error both in the measuring
instrument . nd in the learmer's perfoimance. On the average, a totally
naive leamer would get 25 percent correct by crance on a four-choice
mu'tiple choice pretest. But on anv one test he wmight score 50 percent

or § percent. The same guessing factor exists in a posttest. Lver in

a performance test, the learner may make . chance error. The test monitor
can m xe mistakes scoring the performance. When you say you want 80
percent, you are talking about the populatior, \ihen you take a -ample

it is unlikely that it is completely representative of the population;
therefore, different samples will yield different scores after the same
fusvruction.

1f the standards are minimum 85 percen., but you have a performance
test and 25 students, you have alreacy changed the standard. Peiccents

of students wil® be in multiples of 4, and 88 will ve the first possible

g ol o
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above 85, and you have forsed yourself into an 88 percent minimum. Each
trial after revision usually raises scores, numbors to reach criterion,
or both. But, after large initial gains, each increase gets harder and
more expensive to reach., It is preferable to set a rana~ of standards
such as 80, give or take five points.

However, some learning objectives are totally dependent on others,

In cases where the terminal learning objective cannot be performed un-
less any one or mcre of its learning objectives are mastered, those
learning objectives will have to have a 100 percent criterior.

The constraints are primarily time and resources. They can involve
equipment, Do not plan a large group trial fo= operation of heavy equip-
ment when you can only arrange for one piece o€ the equipment at a time.

In such cases, you will have to try tne materials ¢.. students serially.
Trials involve manpower. If the need is for performance testing, you

will be limited by the number of monitors who are available or can be
trained, Constraints can be environmental. If certain weathe- conditions,
space, or geographic locations, are required, you need to plan within

what you can get. There also may be deadlines for completions to

consider. These constraints interact to present very restrictive sets

of conditions. Plan to work within them.

2.4.2 Select or Develop Data Recording System

After you have decided what data is needed, prepare a way to record
it while it is being collected and a way to display it so it can be
analyzed. Sincc you are likely to be measuring more people than in the
individual trials, consider machine scorable answer she2ts if they can
do the job. An example of a hand recorded data summary is shown in

Figure I11.29,

gy
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Using large numbers of students may require minimizing the amount of
data collacted., Collect the data in a form that is usable with the minimum
amount of conversin. If you are going to use total scores, only record
them rather than element or ftenm scores., But do not throw away or fail

to collect da.a you will need. It is nard to get students back after
the trial.

2.%.3 _ Rovise Attitude Measures

If you are going to make any decisions based on tiitudes, Took at
the attitude measures from the individual trials. i1l they be sufficient?

Do they require revision? .fist new ones be prepared?

2.4.4, Select or Develop Data Analysis Plan

How are you going to use the numbers to make decisions? Individual

comments, masses of numbers, etc., become more meaningfut when thay ara
organized. (See Figure IJ1.29 .) The R's indicate "right" and tha
W's indicate "wrong." The W's are more numercus than tha R's, but it
is easier to think about the column and row summaries and the percentages.
If you have many test elements and/or students, conside> using a combination
of machine scorable answer sheets and computer data analysis.

Whether you or the computer analyze the data. the technique for
summarizing it must be selected. Do you want averages? You can compute

means and standard deviations. Do you have some criteria to rcach? Do

the criteria need to be stated by objective or un the sum of thl objectives?

)ﬂ

2.4.5 Select and Develop Procedures for Group Trial

Mot ‘HN\"U\J\n
i m'uwm“mnwuumwmumwwwuumm:\\M‘]M\l\mw\WﬁW\WWﬂMWWMWWWWWWWWW

The procedures w#ill be determined by the lesson itself, the number

of participants, and the data needed. In a small group trial, you

s R e
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will have an opportunity to get individua) feedback wuch 1ike that received

in au individual trial. In a large group tr'il the students will be
treated more 1ike tiase in a course situation, As much as possible, avoid
interfering with the lesson. Anything you do, even the measuring instru-

ments, influei ces the outcome.

2.4.6 Determine Number of Participants Needed

When there are members of the target audience readily avatiable and
there are no resource constraints, use an arbitrary number such as 2(-30
for the large group trial. However, there are ofxen some limits to mem-
bers of the targe* audience or the time and resources avatlable to conJuct
trials. There is a procedure for selecting a minimum sample that permits
you to make stacistically valid decisicns. Your minimum sa.ple will vary
depending on how sure you need to be of your decision. This procedure
is particularly useful when the resources involved in validating are
scarce and testing is sequential, one or a few students at a time. You
rate the learning objeccive in terms of its consequences of inadequate
performance, performance delay tolerance, availability ~f trained job
holders in the field, learning difficulty, and amount of practice the
trainee will have. Based on the score on these criteria, a chart is
used for selecting minimum and maximum sample sizes,

First, fill out the learning objec*ive rating sheet (Figure III.30)

The range of ratings is from ¢ to 34.
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What are the consequences of
{nadequate performance?

a. Very serious (10 points
b. 3erious 5 points
c. Average 1 point)

Jd. Negligible { O points)

Does the job hoider have iime to
consult references or seek Other
help when required to pertorm the
task? s immediate action required
as, for example, with first aid?

a. Immediate action required
(19 poirts;

b. Soma degree of urgency is required
but jub holders frequently have
time to seek assistance.

{5 points)

¢. Job holders almost always have
i1ime to seek assistance.
{0 points)

What is the availab.iity of adequately
trained job holders in the field to
ass’st in ctraining?

a. Few available (5 points)
b. Usually available (2 points)
c. Almost always available (0 points)

How diTficult is the learning objec-
tive to leurn?

a. Very difficult (5 points)
b. Average difficulty (2 points)
¢. Easy to learn (0 points)

Learning Objective Number
1 2 T3 14 T1F%

FIGURE III.30: Learning Objective Rating Sheet
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S A

" lLearniny Objective Number
2 3 1451

5. Wi{1l the Teaming objective be prac-
ticed again in subsequent lescous,
or is the lesson the only choice
to learn the task?

a. This lesson is the only instruction.
(4 points)

b. The learning objective is practicec
only orce or twice in subsequent
lessons. (2 points)

c. The learning objective will be
practiced many times in 1emaining
lessons. (0 points)

TOTAL

FIGURE 111.30: Learning Objective Rating Sheet (Continued)
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rating is:
34, use Chart 1 (Figure 111.31),
28, use Clart 2 (Figure 111.32),
20, use Chart 3 (Figure I111.33),
12, use Chart 4 (Figure I11.34), or
v, use Ckart 5 (Figure 111.35).

Suppose the ratinj for the learniiy objective is 19, therefore,
Chart 3 (Figure II1.33) is used. The minimum number of students for an

accept decizion is 7 and for a reject decision is 4. The maximum is 46.

The area or the graph between the
Jiagonal lines is the "continue testing

area." Above the lines is the “reject Continue Testing —

instructional macerials" or no-go area.

) ’ ~ Accept
1 2 3 4 5 6
Number of Trials

7
@
-
=
=
—
o
[
[
o
[N
'é
S
=

The area beiow the lines is the “accept"
or go area,

To mark the charts, place an X on the graph for each trial. The
numbers on the vertical axis are the number of students who failed the

objective. The numbers on the horizontal axis are the numbe™ of trials.

If the first trial is a failure, plece
~1

an X over the 1 colum of the ..umber of

trials and bes e tie 1 column uf the

|
P X

.

failures.

Number of Failures

P

1 P4
Numbei of Trials
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If tue first triai .s a go, place an

A,

oy
' I i

X over tihe 2 ¢ulumn of the number of (rials '

T

and beside t+ 0 column of the failures,

Number of Failures

1 2
Number of Trials

Continue .0 place the X's horizontally for each go and diagonally

up fi- each no-gn,

) E
: If a1l the trials are gc's, ' I |
i o - 1_. ! :
y the chart would Took like this 5 4 , -+
1 o - L.~ i
; and the 7th trial is in tne £ Z -4 - i . ;
accept area and testing can stap. ; L IXIXTxTx ,,)@-K B
€0 £ : KA O :
- i
= 12 2 456 7 8 911 :
Number of Tr. .ls :
i
If all the tyi.ls are no-go's, 171 T
o
the chart would Joca like this and = /// ]
thie 4th trial s in the reject area & 4 (A — '
3
ard testing can stop. 2 b X g '
i s =
8 1]y "
f £ | N
& 2 L1
?[ z 0 1
'; 1 2 3 45 6 7 8 91011
Humber of Trials
i3 3
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Test Cata
Student:

go
go
no-go
gu
go
g0
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Chart

no-go
no-yo
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go

i
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go 1 2 3 4
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90
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g2
go
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The more usual result woulc b

there are 3 no-g . it takes 21 t

Sometimes the maximum aumber
of trials will be r2ached without
a decision. In that case, count
and down to the accept area.

Whichaver is closer should be

chosen,

the squares up to Lhe reject area.

36 7 8 91011 121314151617 1819 720 21
Nuwber of Triil:
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2.4.7 Select Participants

The participants will determine the lesson outcomes and therefore

the revisions. Be sure they come from the intended population.

2.4.L Train the Validators

If you are going Lo have anycne else involved in the formative
evaluation process, they need to know the plans. As with the procedures
used, the participants, and the measuring instruments, the validators
will influence the outcome, If the validators help or tutor the partici-
pants and it is not an incended part of the lesson, you will have a

non-repl ‘cable and maybe undocumented influence on the outcome.

2.5 Conduct Grour Trial

2.5.1 Conduct. Trial and Coliect Data —““——]

This and the next several steps are T

much the same ac for the individual trials.

Ask for the students' cooperation. Try to |4-| __,j m!

|

keep them from baing anxious. Administer Rl N
,]. |

J

entry level tests and participant data

collection instruments., Administer pr test,
Administer and monitor instructional materials.
Administer posttest., Collect and record all
planned and unplanned information.

Jebrief participants,

o i Y

sl i, ol il
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2.5.2 Va.idation of Platform Instruction §
One of the more commonly used approaches to instruction is the lecture %

or classroom presentation. Fach service has {ts own specific requirements z
for the development of piatform instruction, ana Block II1.4 described §
procedures fur the development of new ciassroom presentations. ’ %
In order to be consistent with the I°D approach, lectures, platform E
instruction, and other forms of classroom precentatinns must be subjected . E
to the validation process if they are to be an important part of training. %
j

There are two Kinds of classroom presencations which must be concid-

ered. The first is the existing presentatior. which has already been
prepared, rehearsed and, perhaps, used for several c.asses. For this
type of presentation the procedure is slightly cifferent than for the
development of new platform instruction.

The virst step with existing platform instruction is to be sure the
topics to be covered in the presentation are cleariv and directly related
to the cv acrives of the course. There is a great source of potential
error haye, Because of studen® interesc, past questions, and past ex-

perience of the instructor, it 1s cuit. possihle for unrelated and

irre'evant materia’ to gradually creep into the presentation, Therefore,
the development of a clear relationship between the objectives and the
triics or presentetions needs to he made e.plicit.

The second ¢ side,ation ir the validation of existing lectures is
an examination of the objectives and handouts made to the students.
The nandouti: nust cleariy indicatz the kind of performance expected from
the students and thes. performances must clearly match the objectives.
Unce it has been determined that the tovics and presentations are directly

r-lated to the cbjectives, the test items for that particular presentation

PP
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must e related to these objectives. The test items should be developec
according to the procedures osutlined in Biock 17.2, They should ba
Timited to a single presentaticn,

tacl presentation should be evalu-ted separately rather than making
several presentations and evaluatinn them at che end of a week or longer
pericd. A rolatively detalled test from Block I1.2 is required to
evaluate student performance within a given presaniation.

Another impcrtant consideration is declding whather the test should
be admini.tered immediately following the presrniation or presented
after the students have studied any materials specified in the “ecture.

It is quite commn to make assignments to gc along with a presentation

and it is the aggregate assignment and presentation tha: is to be evaluated.

However, vor valication purposes, the stidents should be tested immediacely
following th presentation on those items specific to the presentation,
and tested again after they have had time to study, on those {tems which
are based on the outside activities.

(ne purpose of L.e careful attention to learning objectives and test
items 1s to segregate the l.aminy due tn the presen-ation and that ..Le
to the nu.side activity. It may “e that if errors are consistently made
on some itams, thrre 1s a difficulty wich the outside materials, or it
may be that something ia the presantation s confusing to the students.
Detailud te~ting will ordinar.ly reveal the source of the problem and
the requ’red revisionus car be mada,

When ‘re test results are analyzed for existing platform instruction,
it nay become clear that the presentation did not provide sufficient time

ni- examples or clarity on one or more topics. Bv changing the amount of

Wl

T
g

Uk il

. AR

[

LS




33i

time devoted to a given topic or Dy changing the kinds of rules or
exasples or non-examp.es présented. the 1nstructor can often make drama-
tic improvements in che amunt the studen.s learn. The same rules for
analys*s of the learning obJjectives desc.ibed elsewhare 1n this block
should apply to the classroom presentatlion as well,

For new presentations, the material can be organized accordiny to
the intended method of testing. That 1s, topics within jectures can be
ts0lated and (learly related to the iearmming objectives and the test
items for those objectives. The presentations shc:ild be tried out,
wherever possible, on members nf the target population before they are
actually used in a regular classroom setting. In those instances where
it is not pussible to try out the materials ahead of time, a careful
record, usually an audio tape plus a copy of any chalkboard displays or
otner training alds used with the lec’ure, should be kept of each pre-
sentation. This will permit thorough review of presertations and,
thruugh time, the original nresentations can be revised to eliminate

any probiems.

2.5.3 Analyze anu Consolidate Data

This is more c¢omplicated than after the individual trials, but if
the recording and analysis plans were good, they should provide the
required data base. If they do not, revise both plans based en the

data obtained.
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2.6 Determine Revision Requirements and ake Revisions

Bused on unalysis of trial cata,

make necessary revisions to tue program.
Remembe)r that nwre than just the $nstruc-
tional materials may have to be revised,

You may have tn make changes to pretests,

management plan, delivery system, or posttest,

etc.
A subject matter expert (SM[' will be
needed as the teciar..cal advisor on revisions.

If at all possible, use an SME who is
thoroughly familiar with the current field use of the task being taught

rather than one wio has taught the task in a formal school eavironment.
He will be more conscious of job requirements and be less tied to the
way things have always been done in the school,

As was true following the individual tricls , there are no ¥irm =ules
here for making revis‘on dezisions. General guicalines were presentad
earlier in the blozk. Following is unother discussion that provides

guidelines more specific to making revisiun decisions fc1lowing group

trials.

Suppose you hdave just completed a formative evaluation on 30 students.

The data looks like this:
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Errors Errors Srrors Errors
Lezrming Entry Pretest W/l Posttest
: Objective  Item _  Behavior Course

1 1 0 0 0 0

2 5 19 8 4

3 25 30 20 20

2 4 3 22 21 EO

3 5 2 7 7 6

6 2 10 6 18

4 7 1 6 4 3

8 4 24 iy 2

5 9 3 5 14 5

i0 7 22 3 6

What does the data mean’

What Does It Mean?

What Can You Do?

answers.

Everyone knows it already.

a, Questions have give-away

a. Rewrite the question.

b. Drop the item and the
matching learning materfal.

: Lng.
g Obj. Item
1 1
b.
2

2/3 failcd it on tue pretest,
1/3 W/1 course, and only 4

failed on the posttest.

Look at the 4 error ve-
sponses and see 1f they all
made the same error--i° so,
add only enough information
to prevent the error., If
thay made different errors,
probably do nothing.

3 a. 80% lacked entry behavior. a. Reanalyze entry behaviors:

add the necessary pre-
requisites to the lassun,

4
g
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What Does It Mean?

What can iou Do?

3

b. A1l failed pretest, 2/3
failed W/I course, and no
improvement from W/! to
postcest.

. The errors on the W/1 course

{tem shou¥d be analvzed and
changes made in the learning
materias. If the additional
wnstruction dces not heip,
try adding betier remedial
feedback aft== W/I course
T1tems,

2/3 failed all three tests,

You haven't -hanged behavior,
Go back to the learning ob-
jective, louk at the Jeaini g
objective. learning material,
and test item for mat.h.
Reanalyze the task for some
other en_y level behaviors
or aduitional leaming
objectives,

Only 1/5 failed a1l three
times.

You have 80% on the pretect,
but you really didn't im-~

prove scores enough to think
they have learned anything.
Are the errors made by the
same peopie on all three
tests? If so, check as for
item 4. If not, perhaps the
itam and tiie learning material
should be droppad.

1/3 failed nretest, 1/5 on
W/I course, but 1/2 on
posttest.

—e.

Look at feedback For item at

W/1 cour=e voint and subsedvent

to W/I course item to fi.nd
something that has mistead
the students. Cr, you mav
need a revicw befoie the enc
of this part ef the learning
ol.Jective.
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What .oas It Mean?

_What Can You Do?

4

Less than or equal to 1/5 on

all th re.

You have improved scores
but you are probably wasting
time to even have the learn-
ing objective, Check to see
if you can omiti the {tem and
the mate=ial, or decrease the
material L0 a reminder and
possibly omit the ltem {if
other learning objectives

are dependeat on this
learning objective.

2/3 failed pretest, 1/2

feiled W/1 course, almost

nnne failed posttest,

The final result was excsl-
lent, but some of what was
done after the W/I course
test shoutd be done before
it, unless it wus the error
correction that they learned
rom.

1/2 failed pretest, 1/2
failed W/1, 1/6 failed
posttest.

The learning materials prior
to the W/l course tesi were
not¢ effective. They ould

be dropped if the errors are
made by the same people on
Ws1 course test and posttest.
If not, inccorporate wha: came
aftter W/I test befcre it.

2/3 failed pretest, 1710
taived W/I, 1/5 failcd
Qosttest,

Leoks eactly as it should.
Pavhaps 4 min‘mun of review
before the posttest based

on tha posttest errors would
keep down the pestizst ervors.
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It may be necessary to repeat the revision cycle, If the students

did not reach criterion, you need ta repeat the revision rycle,
Whew the revisions are completed, and you have again tried them
out and madc sure they work, it is time to try the instructionai

matesials with real world instructors and the .ystem nanagement plan.
3.0 QUTPUTS

Tha outputs of this block should consist of a summary statement of

pertinent factors in each validation trial (see example). As a minimum,

this statement should contain:

1, Participant background information
2. Ins*ructor qualifications

3. Data and place of tria}

4. lLearning objectives

5. Outline of data reccrding plan

6. Entry t.sts used

7. Pretests used

8. Within course tests used

9. Fosttests used

10. Plan for presenting learning materials

11, Any deviatfons from instructional plan or data recording plan
12, A1l test data in consolidated or summarized form

-
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15.
16.

EXAMPLE

337
Recumendations for revisfons af*er each trial
Rationale for revision recommsndations
Sunmary of revisions actually made
Rationale for any differences hetweau ravision recommen-

datiuns and actual revisions

Sample documentation for a <ingle validation trial on
materials designed to t2ach maintenance of the (OH-58
helicopter's power train system:

Participant Background: 26 students who were to enroll
in lthe 0H-58 Helicupter resident school the following
weak,

Instructor Cualifications: The instructor taught OH-58
helicopter repair at the vesident school ‘or 3 years and
was recommexded by the school.

Data and Place: Fort Dix, New Jersey. Augusi 1, 1975.
Learning Objectives:

a. In a Maintenance wor< area using an OH-38 helicopter,
Tecnr .cal Manual 55-1520-228-25, general mechanics tool
kit, maintenance platform, and DA Form 2408-13, the
student will troubleshoot the power train cystem in
accordance with Technical Man' al 55-1520-228-20.

b. In a maintenance work area using an OH-58 helicopter,
Technical Manual 55-1520-226-20, general mechanics tool
kit, maintenance platform, and DA Form 2408-13, the
stucent will perform a maintenance cparational check in
accordance with Technicil Manual 55-1520-228-20.

Data Recording Plan: Data on each student will include:

a. Background information

b, Attitude guestionnaire results

c. Entry level test results

d. Pretest results

e, Within-course test results

f. Posttest results

g. Validator's comments to student

h, Student question. and remarks

i. Interview results

j. Time spent o1 lessons and sub-lessons

i
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11.

12.

13.
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Entry Test Used:

a. Select the appropriate tool for each fastener.

b. Name each tool in the general mechanics tool kit.

¢, Explain the use of each tool in the general
mechanics toul kit.

Pretest Used:

a. "emove tail rotor nub
b. Remove tail roior gear box.
¢c. Renpve tail rotor drive shaft.

Within-course test used: (Same ttems as pretest, but with
reduced standard of performance.)

Posttest Used: Same items as pretest,

Presentation of Instructivna’l Materials: The instructor
domonstiate. 2ll the maintenance functions foir the power
train systewm while exglaining nis activities. The {nstruc-
tional materials were the script and uctivity .cquence
outline which he repeated precissly.

Deviations from Plan: The instructor answered several
spontaneous studentrguestions. The questions and
responses were recorded on videotape,

Consolidated Test Data:
a. Entry level test - Y =709

b. Pretest results - ¥ = 3,

c. Positest resulits - X = 18.7

Recomrndations for Revision:

a. Delete introductory “yeneral remavks."

b. Provide instructor with replicate tool kit,

c. Delete item #7 from pre-test, within-course test, and
posttest,

d. Evaluate item #12 and related instvuction.

e. Evaluate studen: request for individualization of

“remove main rotor swashplate."
Rationale for Revisicns:

a. Remarks do nat relate %o specific cbjective.

b. Instructor's tool kit was missing a spanner wrench,
c. ltem too easy. Everyone passed ic¢ each time.

d. Poor performance.
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16.

17.
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Summqry of Revisions Actually Mado:

a. Introductory “general remarks" delcted.
b. Instructor's eﬂuipmgnt checklist develojed.
c. Item #7 deleted,

Ratfonale for Differences between Recommendatio.s and
Actual revisions:

a. voor performance cn item #12 mav indicate either a
poor item or pocr instruction, but this data s incon-
clusive. The instruction rclating to the item as well
as the fiem {tself will be retained ds is and used
again wn the next tryout.

b. ThLugn most students requested individualization of
the instruction, "remove mzin ,otor swashplate,” this
will not be done. Student test performance was not
adequate and it is not cost-effective to indiviaualize
one small se-ment of 2 large group presentation.

Additional Comments: Though the stude.it. had been
selected to attend OH-58 helicopter schinl, they w2re
not an ide.) sample. Their bacliground ddata indicaed
a greater interest in mechanicts then most incoming
OH-58 holicopter school students, Thelr scores may
be unusnally high as a result,
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APPENDIX A
EXAMPLE OF SMALL GROUP TRIAL REPORT

I. Administration of Test
A. Administrative
1. Background data sheet numbered 1 through 4

Tabicts of naper

Pencils )

Cacsette recorder with one tape

(3 B~ T S I

Stop watch
B. Hardware

1. Two study carrels equizped with Norelco cassette tape

players

2. Two M2C3's

3. Twe cleaning rods

4. Two cans of 0il and cleaning patches

C. Courseware

1. Pre-post test

2. Four notebooks contairing the 18C stury board trames of
the program

3. Four tapes of the M203 script

D. Breakdown of how oue-on-one formaZive eviluatior was conduc ted

1. Briefing
| a. Explained briefly what TEC is
f b. Explained soidier's role as tester of materials

f 2. Had the four test soldiers til11 out vackground data forms

Preceding page blank
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6.
7.
8.

Assigned con*rol numbers

Started first soldiei sn pretest

Gave scldier notebook 1 of story board, cassette tape and

Mz03

Subject expert monitored soldier
Admtinistered posttest

Debriefed soldiers

E. Special problems

1.

2.
3.
a.
5

.

Three subjects had hangovers. One was actively il1.

Photographers and observers made soldiers very nervous.

Tapes were not timed to.soldies' pace.

M203's arrived late and were very oily.

There were no d:may 40mm grenades.

II. Test Results

A. Background information

00

N Ol P 2 O

Duty Assignment

Rank

Date entered service
Time 1. grade

Date completed BCT
Date completed AIT
Zducation level
Primary MOS
Secondary MO3

Armor

E-3(Pfc)

11/29/71

14 mos.

2/18/72

5 /712
1

Tanker

£-3(Pfc)
11729/ 7N
/29772
10
11E10

Gunncyr

£-3(Pfc)
9/29/M
14 mos.
12/3/7?
3/23/N"
12
11E10

Tank
Crewman

£-5(Sgt)
7/11/39
36 mos.
9,18/69

10/20/59
GED
11E40

11840

It
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v Armor Tanker Gunner Tank :
: Crewman
7 L 9. Age 22 20 19 21
10. Prior training with none none none rone
M203
Numbar 1 2 3 4 . ;
8. Pre-post Test {possible 50 points) ;
Soldier Pretest Posttest A Change Actual gain_ ' g

Pcssible gain

: ! 2 o8 70 33 33 = .69 E
L] H

2 0 33 66 33 33 = .65 b
gﬁ" £

|

- - 1

3 6 42 84 36 36 = .82 “
y 7y )

4 10 37 74 27 27 = .67 §-
m)- E

X 4.2 38 76 3

C. Time in Minutes

oyl M i L

Soldier Pretest Within Program Posttest AM/PM

1 1 97 24 a
2 20 92 16 PN
; ‘ 3 35 127 20 A ]
. 4 25 70 25 PM
.




1.

Reactfan to Program

The overall react.on was favorable. The soldiers did not
have prior experfence with the M203 and liked Lendling {t.
The debriefing interview indica%ted a positive actitude. They

. 211 said that the audio was clear, the pictures mostly helufu.,

they were not bored, and they were rever lost. However, one
said there were too ¢ew questions, one said too many, and

one said just the riaht number,

No really useful remarks were méde about improving the course.

One suggested using more questions.

Observers' Comments

The program had been edited severai times by subject experts,

The same subject experts were also observers

Frame Comment

k]| picture upside down

32 need more time

39 soldier missed barrel extension

40 include picture ot wepon

40A need more time and betcer explaration

46
48

missed guide, stop, latch, trucc

m.re time, better differentiation ot sights
more time - error of screw

more time - ervor of screw

confusing because weapon in picture is disassembled,
needed review

lost, couldn't clear M:03 or MIBAl
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Frame
76-89
90-95
102
13
14
115
17
130-132
136
148

345
Comment
change one minute method tc method !
diff.culty gotting handcuard off
visual not clear
directions confusiyg
talked through method 2
didn't know conditions

picture and audio don't represent combat

~confusion of LSA and LAW

confusion - asking about temperature range

review care under different weather

General Comments

1. Make differences between two procedures more pronounced,

2. Have student demonstrate clearing rather than write about it.
3

Ciarify objectives. Make sure he finds parts on M203.

4. Need clarification on why M203 is disassembled.

5. Need clarification on why only 2 parts are taken off in one

minute method.

A11 errors and comments will be considered in the rewriting.

5
=
=
=S
=
=
=3
=
=
=

AT L . s

s waesiosinsat i D

‘VHHWMW il

a0 e




346

INPUT

ENTRY BEHAVIOR TEST
PRETEST

POSTTESY
MANAGEMENT PLAN
DRAFT OrF LEARNING
MATER!ALS

Y

DEVELOP PLAN FOR
INDIVIDUAL TRIAL

Y

CONDUCT

INDIVICUAL TRIALS

e DEVELOP PLAN FOR
GROUP TRIALS
2.1 24
CONDUCT
GROUP THIALS
2.2 2.5

J -

|

!

NMAKE REVISICNS

DETERMINE REVISION
REQUIREMENTS AND

DETERMINE REVISION
REQUIREMENTS AND

23 MAKE REVISlQNS

2.6

Y

RESULTS

FROM INDIVIDUAL
TRIALS ACCEPTABLE?

'

RESULTS
FROM GROUP TRIALS
ACCEPTABLE?

InZa

N

FIGURETIL.21: Flowchart of Block JIL.5: VALIDATE INSTRUCTION

NO
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Aagard, J. A., & Braby, R. Learning quideline; and _lgorithms fov
twelve types of,trafning iject%vvs (T/'EG Report ﬁo. 23)
OrTando, Ela.: epartment of the Navy,

Training Analysis.and
Evalration Group, in press.
Learning algorithms hzve been developed for fuindamentally different
types of traininy objectives representing miiitary tasks. They
are based, in part, on an earlier Navy study.on common Navy tasks
and are designed so that (1) a wide range of tasks can be groupnd
into a small number of categories, (2) 211 the training obixc*ives
in one category can be achieved by using a single learning algorithm,
and (3) each cateqory of training ob.ectives requires a different
learning algorithm; i.e., fundamentally different from the training

strategies required by other classes of training objectives.

Braby, P., Henry, J. M., Parrish, W. F., Jr., & Swope, W. M,

A technique
for choosing cost-effective instructional delivery systems (TAEG
Report No. 16). Orlandc, Fla.: Department of the Navy, Training
Analysis and Evaluation Group. Aprii 1975.

The process of selecting instructional delivery systems is formally
initiated when the training objectives for a preoused triining system

have been received. A set of training objectives are an input to

the TECEP, a process for selecting cost-efficient instructional delivery

systems. Starting with this set of objestives a sequence of steps

is accomplished for deriving appropriate learning strategies, identifying
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ins*ructional delivery systems capable of supporting these s‘rate-
gles, and determining costs associateu with these delivery systems.
The output of this efvort is a description of an optimum instruc-
tional delivery systum for accomplisiiing the traintag objectives.

Carroll, J. A model of school learning. Teachers College Record,
1963, 64, 723-733.

This conccptual model suggests, at a superurdinate level, every

e)ement required for an individual’'s success or failurs. The
article presents factors which are conceived as being determinants
of the times needed or actually spent in learning a task and

the way in which these factors interact to result in various de-

" e o n———— —

grees of successful learning.

Homme, L., Csanyi, A. P., Gonzales, M. A., & Rechs, J. R. how to use con-

tingenc¥ contracting in the classroom. Champaign, I11.: Research
Press, 1971.

The authors of this book present contingency contracting as one

approach to the use of reinforcement principles to motivate better

learning. The procedures cutlined in this book ave based on arrang-
ing the conditions so that the learner gets to do something he wants

to do following something the instruclor wants him to do.

5 Klaus, 0. J. Students as teaching resources: A survey of teac!ing modsls
2 using non-professionals (peer tutoring) (AIR 40300-10/73-FR).
= P1ttsburgh, Pa.: American Institutes for Rescarch, October 1973.

This prelimirary survey was des gned to explore the possible use of

stud nts as teaching resources in the developing countries. A




S 350
' substantial pumber of reports and descriptions of projacts already
i conducted ir the Unfted States, and a few arried out overseas, sug-

gest that s.udents represent o sfguificantly under-utilize« resource

and yet could be mcbilized to help other children learn., Four

. qencral models of pecr tutoring are describzi. A research dJesign,
emphasizing effective instruction in over--rowded classrooms, was

s reported as part of a five-year schedule for inacvative programs in

developing countries.

Weingarten, K., hungerland, J. E., & Brennan, M. F. Development and - —f;

: implerentation of a quality-assured, peer-instructional model
¥ IEumiﬁo) Technical Report ¥§-355. ATexandria, Va.: Human Rrsources

Res=2arrh Organization, November 19;2.

This model describes a quality-assured, peer-instructional system - fé
incorporating six principles essential to effective instruction, and 7
accomodating practical constraints having to do with cost aad the 4
eas2 of implementation. Data was collected comparing the corventional
and APSTRAT sysiems in the course of the pilot study at Ft. Ord. ,%
From this pilot study, the data indicated that the primary cbiectives ky
of the -rogram were atiained--substantial gain in proficiency for men

of all aptitudes, and reducti.n of academic attrition and recycies.
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Brzby, R., Henry, J. M., Parrish, W. F., Jr., & Swope, W. M. A tech-
nigue fcr choosing cost- effective instructional delivery systems -
{TAEG Report No. 16). Orlando, Fla.: DNepartment of the Navy,
Training Analysis and Evaluation Group, April 1975.

CRRL T T A TR

The purpose of this r.port is to make availeble to training special-
ists a procedure for choosing instructional delivery systems
appropriate to various types of military training. The TECEP tech-
nique serves as a performance aid for the training specialist to use

in defining appropriate training strategies for training objectives,

RO TR AL e v, g 5

choosing instructional delivery systems capable of carrying out the

T

training stretegies, and identifying the relative cost of these

il

altzrnatives. Through the use of this procadure, training special-

ists choosc the cost-effective instructional delivery system over

a1l

its competitors.
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- Deterline, W. A., & Lenn, P. 0. Coordinated instructional systems
training: A self-study course for teachers. Palo Alto, Calif.:
Sound tducation, Inc., 1972.

The development of instructional materials requires large ex-
penditures of time, financial and human resources. The CISTRAIN
model presents a framework for designing new materials following
a syﬁtematic Approach to instructional systems design. This

mode? can also be applied to the analysis of existing materials to

determine their suitability in meeting course objectives.

Yodd, R. D., & Hawthorne, R. D. Modification of curriculum materials:
An alternative with considerable potential. American Vocational
Journal, October 1973, 42-44,

One of the very few documents available on the topic nf materials
modification, this article presents an eight-step model for doter-

miring the rnature and scope of necded modification.
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Briggs, L. J. Handbook ¢f pirocedures for the design of instruction.
Pittsburgr, Pa.: American Institutes for Research, 1370. {(Mono-
graph No. 4)

This monograph presents a set of procedures for the desigr of in~
struction. The instructional design process described consists of
three major stages: desigr, development, and eva)uation. Useful
as a guide for planning and developing instructional materials,
the material is organized by assignments and by steps,and can be

considered self-instructional.

Dale, Edgar. Audiovisual methods in teaching. Hinsfale, I111.: The
Dryden Press, 1969.

Audiovisual materials compose an integral part of any training
program. A systematic approach to instruction views the use of
audiovisual materials as a complement rather t'.an a supplement to
instruction. Novel applicaticns of audiovisual techniques to the

design of instruction ave prasented in detail.

Department of the Air Force. Handbook for designers of instructional

;xgtems: Planning, developing, and validating instruction (vol. IV,

FP 50-58). Washington, D.C.: Headquarters, United States Air
For:e, July 1973.
This fourth-volume pamphlet provides guidance in applying the ISD
process described in AFM 50-2. The pamphlet is fo: the use of
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education and training personnel why plan, develop, approve, admin-
ister, or manage Air Farce instruction and supportiny materials,
Volume IV,"Planning, Developing, and Validatirng Instruction,' provides
guidance on how to make media selection z:d resource requirement
decisions, develop instructional materials, validate the matcrials

developed, and implement the system.

Department of the Navy. Prncedures for the planninc, design, development,

and managemer.t of Navy technical training courses (CNTI-ATO0).
MiTTington, Tenn.: ﬂgvai Technical Training Command, Naval Air
Station, Memphis, September 1974.

Although this document is & comprehensive approach to the design

of technical training course, the sections on course design and
developrent are particularly helpful. The procedures for devel(ping
criterion tests, selecting instructional strategies, sequencing
learning objectives, producing the curriculum outline and instruc-

tional strategies, and validation a,e discussed.

Deterline Associates. Developing instructor-f-ee instruction (Task VI.B

Report, Contract No. N61339-73-C-0'50). Palo Alto, Calif.: Deter-
line Associates, 1675,

This report detaiis information on how to convert existing instruction
to correspondence courses, how to prepare STEPs, and how to convert

mediated materials to print materials,
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Deterline, W. A., & Lenn, P. D. Coordinated instructional .ystems train-

irn: A self-study cousse vor Leachers. Palo ATto, Calit.: Sauna
AL _m{T____1.____¥§73_.____*_.____..___
ELJCE on, inc., G -

This course is abcut the dec gn of instruction, ?mphasizing pro-

cedures for makiny instructicn as effective as possiule and includ- "

i SR

ing procedures for individualizing instruction. The purposs of the
course is co help you lzarn a set of skills and techniques that will
serve you as you design, develos, and implement instruction for your

svudents. It works as g self-study course, iidividualiced and with

specified learning outcomes. This is not a “read about” course; it

is a "workshop" or “laboratory" type of course, involving actual

design and development of lessons and testing the lessons with “real
Tive” students, not | <% to find out how well students learn, but to

find how ~el1 the lessons teach.

|
i
Espich, J. , & Willians, B. Devcloping programmed instructional ma- !
terials. Belmon*, California: F~raa Molisaers, 1967. i

|

i

Many individualized learning programe emplay programneu instruction

in some fashion, to deliver all or part of the instruction. This

brief book contain: an sxplanation and practice fraies on the pre-

paration, corw!iuctivn, and testing of programmed inttruction ;

sequences.

Frieson, faul A. Desiyning instruciion. Santa Monica, C\lif.: Miller
Publishing Ce., 19717,

Instructional technology offers a systematic and logical means for

the design of instruction. Programmed instruction, fr. example, is
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very heavily based in the concepts, techniques, and principles of

instructional technology. This manual describes a systems method
of instructional designed material based oh an application of pro-

grammed instruction.

Joyce., R, ?., Chenze*f, A. P., Mulligan, J. L., & Mallory, W. J. Fully
pyoceduralized job performance aids: Handbcok for JPA developers.
drooks Air Force Base, Texas: Air Force Systems Command, Human
Resources iaboratcry, December 1975.

Since relatively few fully proceduralized JPAs have been developed,
few people have been trained in the tecniolingy. This handbook de-
scriLbes a method tc increase this capacity and to provide Air Force

personnel with the knowledge necessarv tu effectively monitur JPA

7
£

realized that such coordination can provide superior on-job pevformance, %g
and can be more cost-rffective. i
3

procurament. Also, the need for coordination betveen JPA content

and job-oriented training content is discussed. It (s increasingly

Hager, R. F., & Pipe, P Analyzina performance prublems. Belmont, Calif.:
Fearorn Puhlishers, Uecenber 1975.

S

Some performance problems can be eas*ly sol.ed, especially those re-
lating to simple skili deficiencies. Other problems can ve elimi-
nated by applying principles of hurin behavior, This book is about
problems that arise when a job is not being done prcperly and ex-

plainc a procedure for analyzing such problems,
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The Ministry of Defense, Her Majesty's Royal Navy (Producer). LProgrammed
instruction. London: Stewart Films, Ltd., 197C. (Fiim)

This film describes tha underlying concepts of programwmed instruc-

O o o, ‘uum\\\i\\\M\\\‘\\\ummmuwwwummummmdﬂ.\mﬂmeUM

tion. It serves as a very effective introduction to these concepts,

especially in describing behavioral objectives.

Wkl

il

Zettl, H. Televised pruduction handbock. Belmont, California: Wads-
worth Publishing Co., 1968,

Before television programs can be prouuced to communicate an in-

il

!
;

structional message it is necessary to become familiar with the

technology of the medium. 1his text achieves just this purpose

S 1

through a concise description of the technical equipment, perfor-

mance, and production aspects of television technology.
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PHASE 111

Block III1.5

Deterline, W. A., & Lenn, P. D. Coordinated instructional systems

training: A selt-study course for teachers. Falo Alts, Cali¥ :
Sound Education, Inc., 1972.

The forma.ive evaluation or process .,f validating instruction is
a key component of a coordinated instructional system. The
CISTRAIN models based on systematic course development, requires
the instructional designer to validate all instruction to ensure

that the learning objectives are realized.

Mager, R. L. Measuring instructional intent. Palo Alto, California:
Fearnn Publishers, 1974,

In order to find out if the developed instruction is successful,
validation of instructional materials is necessary to determine if
one has succeeded as intended. According to Mager, the measure-
ment of this success is accomplished through the development of sit-
uations or test items which reflect the carefully written objective.
This book presents information on how to develop basic tools with
which to measure instructional intent and how to recognize items
which can determine whether a student has achieved the instructional

objective.

Mot ST RTUBAEAINALNYT

|
i
!




359

Popham, W. J. Evaluating instruction. Englewood Cliffs, N.J.:
Prentice-Hall, Inc., 1973.

Renewed interest 1n e aluating classroom instruction is evident

at all levels of educational endeavor. This self-instructional

book provides the reader with a basic working knowledqe of

measurement, test theory, and evaluation,

Swezey, R. W., & Pearlstein, R. B. Developing criterion-referenced
tests. Reston, Va.: Applied Science Associated, 1974,

The validation process {formative evaluation) tries out instruction

on a smi”) sample of target population for the purpose of ascertain-

| e TR s o Tl O AT B

ing if the instruction meets the learnirg objectives. When properly
followed, the validation process insures better, quality instruction,

Specifically. this means that all trainees w11l achieve the objec-

tives after instruction.
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ACRONYMS

AFS - Air Force Speciality

AR - Army Regulations
vé . CMI - Computer Managed Instruction
CRT - Criterion Referenced Test

CODAP - Comprcehensive Occupational Data Analysis Programs

a0 e oA R SEED

00S - Defense Occupational Specialities

v - Field Manuals

AR i

FOJU - Formal On The Job Training

RED - Generai Educational Development

HQ - Headquarters

ISD - Instructional Systems Develnpment

gD, o Gt

ISS ~ Installation Support School

ITV - Instructional Television

JPA - Job Performance Aids

JPi.. - Job Performance Measure

1

YOR - Knowledge of Results

361
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LO - Learning Objective

LS ~ Learning Step

MODB - Military Occupational Data Bank

MOS - Military Occupational Specialities (Army/Marine Corps)

MW0 - Modification Work Orders

NIH - Not Invented Here

NOTAP - Naval QOccupational Task Analysis Program

0JT - On the Job Training

OSR - Occupational Survey Report

POI - Program of Instruction

QQPRI - Qualitative and Quantitative Personnel Requirements ldentification
RS - Pesident School

SME - Subject Matter Expert

SMP - System Master Plan

S0P - Standing Operation Procedures, Standard Operating Procedures
STEP - Selt-Teaching Exportable Package

TAK - Trainer Appraisal Kit

T1 - Traditional Instruction
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TLO - Terminal Learning Objective
TM - Technical Manuals
TOE - Tables of Organization and Equipment

TRADOC - U.S. Training and Doctrine fommand
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ABILITY GROUPING: Ai.angement whersby students are assigned to groups
on the basis; of aptitude testing.

ABSOLUTE S,ANDARDS: A statement defining the exact level of performance
required of a student s a demonstration that he has mas-
tered the course cbjective(s). Criterion-referenced tests
are usually hased on an absolute standard.

ACHIEVEMENT GROUPING: Arrangement, whereby students are assigned to
groups according to their performance on pret~sts of units
0. the course.

ACTION: Occurs in terminal learning objectives and learni..g objectives;
' describes the specific behavior the lea~ner is to exhibit
afcer training.

ACTION VERBS: Verbs that convey action and reflect the type of learn-
ing that is to occur. Action verbs must reflect behaviois
that are measureable, obsurvable, verifiable, and reliable.

ACTIVITY STEP: One simple operation or novement that comprises part of
a job. A joo performance standard consists of a list of
these operations or movements.

ADJUNCT PROGRAMMING: A methed of combining the features of good exist-
ing inctructional raterials (e.g., films, textbooks) with
special directions or auestions to guide the learner.

ADMINISTRATIVE CRITERIA: In media selection, the options that course-
ware be davelop24 locally or at some central location.

ALGORITHM: A rule or procedure for accomplishing a task or solving
a proolem.

ALPHANUF TC: Refers to a combination of letters and numbers: for
example, on the keyboard of a teletype.

ALTERNATE PATH: Refers to elements whick have relationships in which
the specific situation encountered determines the appro-
priate sequence, or it may be another way of meeting the
same object ‘ve.

364
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ALSESSHENT: A judgment of the effectiveness ind efficiency of a
training system, in terms of measurerent and evaluation.

ASSOCIATION DEViCES: Memory aids, techniques which ease recall.
Mnemonic devices.

ATTITUDE: A persisting state of a person that influences his choice
s of action,

ATTITUDE MEASURE: An instrument designed to gather information about
how peopie feel towarda particular object. This could
include 1iking or disliking subject matter, usefulness
of a nedium, or opinions about the medium.

AUDIO-ONLY PRIGRAM: A production which does nct contain any video
or picturzs; for exampie, a record or radio program.

AUDIO "RODUCER: Prepares tape recordings and produces audio prograas.
The audio producer combires narration, music, ard
nther sound effects in the production of an audio pro-
gram.

AUDIOVISUAL MEDIA: Refers to any “evice such as telzvision or film
which is both se2n and hecrd. i

BASELINE DATA: Valid and reliable information about the current
leve! of performance of the intended student papulation.
This data can be used to confirm the nced to develop new
instruction, or can be used as a comparison iun ascer-
taining differences between students' performance be-
fore and after instruction.

BEHAVIORAL ATTRIBUTES: Qualities or activities that characterize an
obje-t or process. Behavioral atiributes characterize
each category of learning.

BLOCK SCHEDULING: Mode of instructiun whereby all students receive
the same instruction at the sane time,

it mer‘
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BLOCKING: Refers to the process of defining and illustrating the
different camera movements and camera shots in a tele-
vision or film script. A blocked script may also
contain directions as to the movement of actors as well

as scenery changes.

»

CHECKLIST: Job performance aid which lists the elements of a task
in the sequence of execution, The job holder places
a check beside each element as it 1s accomplished, thus

insuring that the task is completed.

[ 3
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CHRCMOLOGICAL ORDFR: Arranging content in order from one topic to
another based on when they occurred in time.

COMMON-FACTGR LEARNING OBJECTIVES: Refers to learning objectives that
are identical, or that have identical action words and

similar objects of the ection in the learning objective
statement.

COMPARATIVE SEQUENCE: Sequencing which starts with familiar topics
and goes to unfamiliar ones.

COMPLEXITY CRITERION: In media selection, the degree of complexity
required of instructional materials in order to ade-
quately train students to meet learning objectives.

v T PR L TR 4 ST il

COMPUTER MODELS TECHNIQUE: Occurs during the simulation of an opera-
tional system; involves having a computer simulate the : :
major operations of the system, under a variety of condi- . =

‘f 3

tions.

CONDITIONS: Occurs in terminzl learning objectives; describes whati
is presented to the student in order to accomplish the .
specified action, that is, it describes the important

aspects of the performance environment.

CONTIGUiTY: Refers, 1. learning, to the principle that events which
occur closely together become associat2d by the liarner. ?

MANAGEMENT: The establishment ot a set of procedures by
which trainecs are req'ired to perform a certain amount of
work or to achieve certain objectives before engaging in
activities that are preferred by the trainee (e.g., recrea-
tion, a break, or a more desirable training event).

CONTINGENCY
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COURSE DOCUMENTATION: Information describing the current content
of a course (instructional materials, tests, tnstructor's
manual, evaluation plan, student's manual) and its develop-
mental history (job analysis, criteria for selecting tasks
for training, previous revisions).

. mmw\mwnm\‘wmmm‘

CLUSTERING: A process of organizing many tasks into greoups for the
purpose of deciding upon the optimal instructional set-
ting mix tor that group of tasks.

L R

CRITERION-REFCRENCED TEST: Measures what an individual can do or
knows, compared to what he must be able to do or must
know in order to successfully perform a task. Here an
individual's performance is compared to external cri-
teria or performance standards which are derived from an
analysis of what is required to do a particular task.

IR
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CRITICAL CUE: Cue which must be correctly interpreted by the student be-
fore we can correctly perform the associated task.
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CRITICAL SEQUENCE: Sequencing of topics or objectives according to
their importance.

CUE: A word or other sional that initiates or guides behavior; a
prompt.

T I
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CUT-OFF SCORE: Minimum passing score.

DATA: Collection of facts or numerical values resulting from observa-
tions of situations, objects, or people.

OATA COLLECTION PLAN: An outline of the procedures and techniques
; that will be used to qather information for any specific
! purpose.

DATA RECORDING PLAN: Method of tabulating background responses and
test data.

_ DECAY RATE: The amount of time it takes a trainee to forget what he
3 ! has learned in school. If the decay rate is high then a
trainee should rot receive instruction in a specific
task until shortly before he will actually perform it.
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DECISION TREZ: Flowchart; graphic representation of the sequence of a
spezific activity or operation.

DELIVERY OYSTEM: Any method containing plans &ad procedures for the
aresentation of instruction. Pletform instruction, tele-
vision, FOJT, and STEPs are all delivery systems.

DEPENDENT RELATIONSHIP: Occurs when siills and knowleuses in one
learning objective are closely related to those in the
other learning objective. 1n order to master on2 of the
le;rning objectives, it is first necessary to learn the
ather.

DOWNiiME: Refers to the period of time when equipment is inoperable.

DUTY: One of the major subdivisions of worl performed by one indi-
" vidual. One or more duties constitute a Job.

'DUTY TITLE: Categorizes ygroups of tasks under identifiable head-
ings to help in the oiganizing of lists of tasks.

EMPIRICALLY RASED REVISION: Revision based on the resulis of test
data and the collection of other types of quantitative
infrrmation.

ENTRY BEHAVIOR: The skill, knowledge, and/or attitude reguired be-
fore Leginning a new segment of instruction; also may
refer to the capability a person hus prior to new
learning.

ENTRY SKI'.LS: Specific, measurable bu.iavicors that have been deterwined
through the process of aralysis of ledrninc require-

ments to be basic to subsequent knowledge or skill in the
coursc,

ENTRY SKILLS TEST: A measurement instrument designed to determine if
a student already possesses certain skills or knowledge
needed as a nrerequisite before undertiking new instruc-
tion.

ENTKY TEST: Contains items based on the objectives that the intended
students must hive mastered Tn order to begin the course.
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ERROR OF HALQO: Occurs when an observer sometimes allows his rating
of parformanc2 to te intluenced by his general impres-

sion of a person.

ERRORS OF LOGIC: Occur whan two or more traits are being rated. It
is present if an observer tends to give similar ratings
to traits which do not necessari.y go together. The
traits are related only in ine mind of the person making

the error.

ERRORS OF STANDARD: Occur when observers tend to rate performers ton
high or too low because of diTferences in their standards.

EVALUATION: The process of interpreting the results of measurement
data (e.g., tests, JPMs) for the purpose of making a
Judgment or decision on the instruction or on the success

of a trainge.

EVALUATION CRITERIA: The measures usad to determinc the adequacy
of nerformance.

EVALUATION PLAN: A method or cutline of what set of procedures will
be used to gether data and information for the purpose
of assessing a co: se of instruction.

EXTERNAL CUES: Signa®s for acticn that exist outside of the student
(conditions, features, or characteristics of the job

environment that trigger action).

FALSE NEGATIVE: Occurs when a person can perform the task but
receives a failing score on the test.

FALSE PGSITIVE: Occurs when a persor cannot perform the task but
receives a passiny scare on the test.

FEEDBACK: The return of information. Information on student per-
formance is “"fed" back to the studert so that he can
improve that performance; to the instiuctional designecr
so that he can improve materials and procedures on the
basis of student needs; to the management system so it
~an monitor the internal and external integrity of the
instruction and make appropriate revisions. Or, rufers
t. the flow ot data or information from one step in
tk2 1SD Model to others.
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FOJT-~FORMAL ON-THE. JOB TRAINING: This *yge of training takes place
in the actual work situation.

FOLLOW-UP ACTIVITIES: The work events that occur after a course of
instruction has been completed.

FORMATIVE EVALUATION: The iterativ2 proccss of developing and
improving instructional materials and procedures.

FIDELITY: Refers to how wel: the actions, conditions, cues, and
standards of the JPM approximate those of the task.

FIELG USER NEEDS: Thke general and specific duties that will have
v to be taught to the trainee if he is to be able to
adequately perform in a real world environment.

FIRST DRAFT MATERIALS: Any materials (book, film, etc.) which are
r.ot yet cammitted tn their final form. First draft
re.ers to the fact that the materials are still in
‘rough’ Torm and wil! be revised on the basis of test
results and other data.

FLOWCHART: A graphi< representation ot the sequence of a specific
activity or operation; decision tree.

FPONT END ANALYS'S: Refers to job analysis, selection of tasks for
training, and development of JPMs,

FIXED SEQUENCE: Refers to elements that are alweys done in che same
order.

GRAPHIC ARTIST: Designs and prepares a wide variety of visual illu-
sti-ations such as graphs, charts, and diagrams.

Y

GRAPHIC SCALE: Measurement device which includes some type of number
line on which students irdicate their attitude toward
a social object.

GC NO-GO: Pass-fail; criterion of evaluation whereby student can-
not be "partially cerrect". He is either 100% correct
‘go) or incorre~t (no-ad;.
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GROUP MANAGEMENT PLAN: Arrangement whereby instruction is scheduled
and condicted for groups instead of individuals.

GROUP TRAINING: A group of people gathered vogether for the purpose
of receiving information or instruction in the performa.ice
of some specific task.

HARD DATA: A direct ard precise measure of a specific performance.
A JPM is an example of hard data while an attitude question-

naire is a less direct measure, providing soft da .a.

HIGH DENSITY SEGNAL: A signal con.iining many cues. A low density % -
signal contains few cues. :

i

i i
¥

INLEPENDENT RELATIONSHIP: Occurs when skills and knowledges in one . jéfé
objective ar: unrelated .o those in the other objective. i
Mastering one of the objectives does not simplify the .
other. i

INDICATOR BEKAVIOR: Refers to that behavior that indicates the . ¥
presence of a specific attitude. -

INDIVIDUALIZED INSTRUCTIOM: Refers, in the ISD Model, to a management L
scheme which vermits individual characterisiics of i 3
tra.nc2s to be a major determinant of the kind and amount .
of instruction given. Here, it nearlv always implies :
some form of self-pacing.

INSTALLATION SUPPORT SCHOOLS: (r-ganized and operated by irdividual 3
units or commands to meet local training requirements. q

INSTRUCTIONAL CANDITJONS: The amount of participation which the

’ ins.ruction requires o the learner. Instructicnal
conditions may be active (the lea ter produces or prac-
tices) or passive (the learner sits and listens).

4
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INSTRUCTZONAL DESIGNER: Person who decigns and dovelops a program or %
course of studies based on : systematic analysis. E

INFORMATION: Knowledge; the facts, names, labels, and larger bodies
of knowledge that are necessary for successful job
performance.
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INSTRUCTIONAL MANAGEMENT PLAN: The specifications “or the scheduling, ﬁ
instruction. and evaluation of trainees toward the goal of E
course completion,

INSTRUCTIONAL PROGRAM: 1he development of various materials (books,
audicvisual oroductiois, etc.) designed to achieve 2

specific training goal.

TNSTRUCTIONAL SETTING: The vehicle through which a trainee who
initially is nct able to perform a task becomes profi-
cient in performing the task; for example, performance
aids, self-teaching exportable packages, formal on-job
training, installation support schools, and resident

schools.
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YNSTRUCTIONAL SUPPORT: Learning resources; different kinds of
mater’al, number of instructors, amount of time, etc,

3 ' which will contribute to the iTearning situation.

o Az o NI, D,

4 7 INSTRUCTIONAL .SYSTEM: The total effort, distinct from the operating ! F .
-3 system by location, authority, or mission, that is con- ; = -
-3 cerned with the preparation of individuals to serve tle

operating system.

%f? B INTERNAL CUES: Internal biological signals that initiate or guide
b bekavior. =
: } E-

INTERNAL EVALUATION: Assussment oi the effectiveness of an instruc- :
tional program in terms of student performance on :

stated terminal learning objectives.

i

JOB: The dutice and tasks performed by a single worker constitute -
his job. If identical duties and tasks are performed by E
several individu®ls, they all hold the same job. The -
job is the basic unit used in carrying out the perscanei ,
actions of selection, training, classification, and z

assignment.

¥

" ¥ JOB ANALY3IS: The basic method used to obtain a detailed istings of
duites, tasks, and elements necessary to perform a
g clearly Jefined, specific job, involving observations of
1 vorkers and conversations with those who know the job,
3 in ovder to dcicribe n detail® the work involved, includ-

ing cvonditions and standards.
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JOB FIDELITY: The degree to which a testing situation truthfully
and accirately reflects the job situation,

JOB PERFORMANCE MEASURES: Tests that are used to evaluate profic1ency
of a job holder on each task he performs.

JOB PERFORMANCE TEST: Test used to deterir2 whether cr how well an
individual can perforr a job. inr may include either all
of the job performance measures for a particular job or
a subset of the job performance measures.

JPA~-J0B PERFORMANCT AID: A checklist, instruction sheet, or other
device that offers a possible alternative 1o training
rathey than an actual method of training; they are de-
veloped to eliminate or minimize training requirements
for some: tasxs,

KNOVLEDGE QF RESULYTS: Feedback; informztion provided to the student
indicating Lue correctness of his response. Evaluative
knowledge of results indicates what a studenti is doing
right and what he is doing wrong, Comparative knowledge
of results indicates how the studert's response compares
te the objective or standard established by the inst-uc-
tor.

LEARNER CHARACTERICTICS: The traits possessed by learners that could
affect their ability to learn (e.g., age, 1.Q., reading
level, etc.).

LEARNING ACTIVITY: The specific beliaviors a studert performs during
a particular episode of learning.

LEARNING ANALYSIS: A procedure to idencify subelements that must be
learned pefore a purson can ¢ hieve mastery of the
performance.

LEARNING CATEGORY: A division of learaing behavior. Al1l leavning
may be classified into one of four learning categories:
mental skill, physical skill, information, or attitude.

R

LEARNING EVENY: The ilmediate outcome of a learning activity.
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LEARNING GUIDELINES: Statements which specify the learning events
and activities appropriate to specific instruction.
Learning guidelines combine to form learning sub-
categories,

LEARNING HIERARCHV: Graphically portrays the relationships among
learning tasks in which some tasks must be mastered
before others can be learned.

LEARNING OBJECTIVE: Describes precisely what is to be learned in
terms of the expected student performance under speci-
fied conditions to accepted ctandards. These learning
objectives identify the mental skills, information,
attitudes, or physical skills that are required to per-
form the terminal learning objective.

LEARNING RESOURCE CENTER: Library containing instructional materials
and areas for viewing and study.

. LEARNING STEP: Occurs when learning objectives are broken down into

smaller parts.
LEARNING SUB-CATEGORY: A divis‘on of a learning category.

LEARNING TASK ANALYSYS: Procedure used in the domain of intellectual
skills to identify prerequisite tasks that must be
learned before a person can lgarn a given task.

LINK TRAINER: Mechanical training device whica simulates the cock-
pit of an aircraft.

RESPONSE BIAS: Tendency to favor a certain response over others.

MANAGEMENT PLAN: Program for the assignment, monitoring, and assess-
ment of the pe+sonnel, materials, and resources dedi-
cated to a specific mission, operation, or function.

MASTERY: In terms of learning, refers to meeting all of the specified
minimum requirements for a specific performance. Criteria
fo; ?astery are defined in the design phase of the 1SD
Model.
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MEAN: - Arithmetic average calculated by adcing up all scores and
dividing by the number of scores.

MEASUREMENT: Consists of rules for- assigning numbers to objects to
represent quantities of attributes.

MEASUREMENT ERRORS: Incorrect procedures ca-ried out during the
measurement process which invalidate the resuits. These
errors result from unfounded ass:mtions made by judges
or raters.

MEASUREMENT PROCESS: The operations involved in determining the
amount v’ an attribute (e.g., skill, knowledge, or atti-
tude) possessed by a student.

MEDIA: Means for presenting instructional material to learners; for
example, books, audiotapes, and filmstrips.

MEDIA ALTERNATIVE: A torm of instructional material that contains
the stimulus criteria required by a specific learning
activity.

MEDIA MIX: Combination of different media used to present a unit of
inscruction.

MEDIA POOL: A1 of the media options suitable for a given unit of
instruction. The final media choice is drawn from the
media pool.

MEDIA SELECTYON: Is the major means of determining how instruction is
to be packaged and presented to the student.

MENTAL SET: A preparatory mental adjustment, or readiness, for a
particul 'r type cf experience.

MENTAL SKILLS: Those proces.es of identifying, classifyin¢, using
rules, and solving problems that involve active mental
processing. Mcatal skills imply tae capability of
a; plying the learning to some situation aad demonstrating
the mental skill, such as thinking, creating, and
analyzing.
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MNEMONICS: M?ghods which make information easier to remembtr; memory fu
aids. 3
MODE OF INSTRUCTION: Method of scheduling materials presentation. The £ ’.:
instructional mod2 may be individualized (self-pacing) or 5 2
greup (block scheduling). 2
MODULE: An individualized self-instructional packagz usually con- % ”
taining all the necessary materials a learner nceds t2 . . L
meet some or part of a terminal learning objective. R
3 MULTIMEDIA PACKAGE: Self-cont2ined instructional unit {n more than E E
3 one medium. o ¥
- % = 1,
2 =3
NARRATION: 1Is the voice overheard on an audiovisual program. <
;' . NARRATOR: Is the person whose voice is heard describing or commenting ’
E upon the content of a film, television program, etc. ) g
3 NUMERICAL SCALE: Measurement device which associates verbal descrip- i X
- tions of social objects with numbers and requires students <
-} to indicate their attitudes by marking the appropriate b :
X number, i -y
OBSERVATION INTERVIEM: Job holder is ohserved in the job environment ‘i :
performing all or & substan.ial part of the job; the job E .
holder performs the job while the unalyst ask questions.
OFF-LINE: Refers to any activity which does not take place as part
\ of the regular production process.
, OVERLEARNING: Refers to the continual practice on a learning task by a : 2
5 person who has correctly performed the task. E |
PEER TUTORING: A form of instruction in which students at the same ' 4

or more advanced level of knowledge provide instruction
to students at the same or lower level of knowledge on
the specific objectives under consideration. Peer tutors
are not members of the existing instructicnal establish-

ment.
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PERFORMANCE EVALUATION: The gathering of uata to specifically
determine the success of students on a specific task,
as a result of a training program.

VERFORMANCE MEASURES: The absolute standara by which a job perfor-
manc2 is judged. A performence measure {5 the inven-
tory of job tasks with each performance objective.

il

PERSE ERATE: Continue an activity until i* is completed, rzoardless
cf the difficulty, or the appropriateness of the solu-
tion technique to the problem.

PERT-~PROGRAM EVALUATION REVIEW TECHNIQUE: PERT is a method of moni-
toring the flow of a large project by breaking it down
into small irdividuai activities and assigning each
activity a specified .mount of time for completion.

PHYSICAL SKILLS: Specified muscular activities for arcomplishing
a goal.

bl

POST FEEDBACK DELAY: The pause which rollows the presentation of

feeuback. This ailows time for the correct response to
"sink in."

2
1

POSTTEST: A test administered after the completion of instruction to
assess whether 2 student has mastered the objectives of
the course or unit.

e 1)+

PREVICTIVE VALIDITY: The ability of a test score to accurately fore-
cast future performancn,

PREDIFFERENTIATION OF STIMULI: Pointing out the distinguisbing
features of an object and explaining the differences
between ther,

PRETEST: Administered prior to instruction to determire how much
the student aiready knows.

TR AP

i

PROCESS EVALUATION: An early stage in ISD development that identifies
which steps in the model will be used for the rourse under
development. The purpose of the process evaluation is to
describe and document the actual developmental process f r
this particular instruction.
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PROCESS STANDARDS: Refers to the conditions which must be satisfied for
a job to be successfully -ompleted. Process standards refer
to sequence, accuracy, speed of perforwance, and complete-
ness.

PROGRAMMED TNSTRUCTION: Instructional materials which present subject
matter in a sewies of smali sequential uniis which rquire
respons2s from “he student.

PROMPT: A word or other signal that initiates o+ guides behavior;
a tue.

QUALTTY CONTROL.: Process of measuring and evaluating in order to main.
tain course standards through adjustments in instructional

raterials or procedures.

QUALITY CONTROL DATA: Information which reflects the degree of success
achieved by a system or operation.

RANDOM SELECTION: Choosing people or objects at random rataer than
according to some systematic plan.

RANK ORDER: The assignment of ranks to students. This couid refer to
groups, such as the top 10%, or simply listing each stu-
dent frow highest to lowest. Rank ordering s appro-
priate when there is a reed to select the fastest, the

most accurate, ~r the best producer.
RATING ERRORS: Errors of standards, ratio, and logic.

RATING SCALE: A measurcment devi-e in which a student must choose a
response from a range of choices arranged in a continuum
frem low to high or good to bad, etc.

REGULATIONS: Rules for appropriate conduct and bzhavior.

RELLABILITY: The consistency with which a test measures the amount of
student acuievement.

RESIDENT SCHOOLS: These schools are designed to meat service-wide
training requirements.
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REVISION PLAN: A detailed outline of the procedures to be taken
Lo modify the structure or cont.nt of a course.

REWARD SEQUENCE: Scheduling the more pleasant activiiy to follow
the less pleasant activity; can be used to provide

a reward for comgle’ion.

SAMPLE: A portion or small segment of the students for whom instruc-
tion is designed.

SAMPLING PLAN: Procedure for seleciing a small but rcprosentative
group from a larger papulation.

SCALE: In nedia selection, some materials must represent actual
objacts and accurately represent the aimensions of
those objects. A model may, for example, be full
scale, half scale, or on a 1 to 10 scale with the

actual object.

SELF PACING: Mode of instruction whereby each student works through
the instructional materials at his own rate of speed,

SELF-PACED MANAGEMENT PLAN: Arrangement whereby instruction is
scheduled and conducted for individual students rather
than groups of students.

SELF-TEACHING EXPORTABIE PACKAGES: Self instructional study units;
generally sent to the student wherever he is stationed.

SEQUENCING: Ordering instruction; proper secuencing allows the
learner to make the transition from one skill or body
of knowledge to another, and assures that supporting
skills and knowledge are acquired before dependent
rerformances are introiuced.

SHAPING: Gradually chcnging a student's behavior until it is correct.

SIGNAL. Cue that initiates and directs activity.
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STMULATION:

SIMULATURS:

SLIDE-TAPE:

SOFT DATA:

STANDARDS :
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Any change from reality or any imitation of reality.
Three types are common: simulating part of the system,
simulating the operation of the system, and simulating
the environment in which the system will operate.

Machines or procasses desigued to piovide training which
will have high positive transfer to the real world eguip-
ment or situation. Simulators are o-dinarily cheaper,
safer, or more available than the actual situaticn or

equipment.

A combinution of visual slides and an audio tape syn-
thronized so that the audio describes the content of
the slides.

Obtair.ed from sttitude or opinior surveys. This data is
not as reliable as hard data.

Occurs in terminal learning objectives or learning
objectives; describes the criterion or standard ot per-
formance which must be attained.

STIMULUS CRITERIA: Those basic qualities or capabilities of a

STORYBOARD:

medium that are required to carry out the inteni of the
learning activity; for example, visual images, motion,
color, and sound.

A collection or series of small pictures which describe
the action and coutent that will be contained in an audio-
visual or visual-only production. [. sequence of these
small pictures comprise a storyboard.

SUBJECT MATTER EXPERT: A person who has professional skill in the

performance of some job and who is consulted by an in-
structional designer in the process of job task analysis.

SUPPORTIVE RELATIONSHIP: Occurs when skills and knowledges in one

objective have some relotionship ¥~ rhose in the other
objective; the learning involved in mastery of one learn-
ing objective transfers to the other, making learning
involved in the mastery of the other easie:w.
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SYMDOL: Anything that stands for or represents something eise. A
p}usdzggg (+) is a symbol for the matheaatical operatiun
of additicn.

SYSTEM MASTER PLAM: Control document used to coordinate the develop-
ment and implementation of an instructionzl p-ogram.

SYNCHRONIZING PULSE: An audible or inaudible sound used to coordinate
the audio and video portions of a slide-tape program so
that audio and video (i.e., slide and narratiaon) are
coordinated.

SYSTEMS APPROACH: A generic term referring to the orderly process of
analysis, design, development, evalsation, revision, and
operation of a collection of interrelated elements.

TALK-THROUGH TECHNIQUE: Occurs during the simutation of an oper.tional
system; involves talking through each operation in the
new system to Cetemine decicions and contingencies.

TARSET POPULATION: The pool ¢f potential entrants to training fir
which instructional materials are designed and tried out.

TASK DELAY TOLERANUE: A measure of how much delay can be tolerated
between the Lime the need for task perforwance becomes
evident and the time actual performance must begin.

TASK: Formed in Jlusters which make up Auties. A task is the lowest
level of behavior |: a ju that descr ‘hes the performance
of a meaningful funct "0 in the job under consideratioun.

TASK INVEWTORY: List thet itemizes all ¢/ the tasks that make up
a seleciad dutly,

TASK LEARNING CIFFITULTY: Refers to time, effort, and assistance re-
quired by a student to achieve performance proficiency.

TACK STANDARD: A statement of how well a task must be performed.
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TASK STATEMENT: A staiement of highly specitic action which has a
verb and object; for example, :ort mail.

TECHN1CAL ORDERS: Military regulations whicn ‘eal with the specific
nature of technical materiais and equipment.

TERMINAL LEARNING ORJECTIVE: Derived from job performaincc measures,
TLOs are to be attained during training. TLCs are broken
down into their component par*s which are documented as
learniry objectives which may be further divided into
learning steps. Each TLO contains actions, conditions,
and' standards.

TESTS: Any device or technique used to measure the performance of a
student on a specific task or subject matter.

TESTING CONSTRAINTS: Limitations such as time, money, personnel,
facilities, and other resources, which prohibit job
performance measures from being identical to the tasks
they measure,

TRADE-QFFS: In any systematic appronach to instruction, it is
necessary to make compromises between what is desiraole
and what is possible. Ordinarily, chese decisions in-
volve increases or decreases in time, money, facilitics,
equipment, or personnel. Training aids and simulators
reprasent examples of trade-offs.

TRAINER APPRAISAL KIT: A package of instructional materials
aesigned to provide a course instructor with
practice in the preparation, presentation, &nd valida-
tion of instruction.

TRAINING: The teaching of job skills. It can take a number of forms
such as self-teaching exportable packages, training
manuals, individual learning packages, FOJT, or group
training.

TRAINTNG SETTING CRITERIA: In media selection, tae options that
trairing must be either sm211 group, large group. indi-
vidualized at a fixed location, or individualized inde-
pendent of location.
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TRYOUT: Practicc test; the purpose is to make the tryout as realistic
as po0ssible by eliminating as many sources of unreliability

as possible.

UNDFRIRAIN: Provide inadequate trainina that does not prepare a
student ‘o meet regular job performance requirements.

VALIDATION: A process through which a codrse is revisad until it
is effective in realizing its instructional goal.

VALIDATION DOCUMENTATTION: A report which describes in detail how
a specific course of instruction was validated and for

what target population.

VALIDATION PROCECS: Testiag instructional materials on a sample of
the target nopulation to insure that the materials are
effective.

VALIDITY: The rdegree to which a test measures what it ctaims to
measure.

VALUE ENGINEERING: Refers to the prccess of designing equipment
or instructicn to meet but not exceed the required out-
comes. Ordinarily, it iefers to the elimination of
features or instructional objectives that have not been
demonstrated to be positively necessary.

VIGILANCE LEVEL: General degree of watchfulness ov attentiveness
to what may come.

VISUAL FORM: In media selection. refers tu whether alphanumeric or
pictorial characteristics are required in a learning
situacion,

e e T

VISUAL SPECTRUM: The type of color requivred of instructinnal
materials. Some must be with full color, others may

be with black and white or shades of grey.

WITHIN-COURSE TESTS: Administered during a coursa of instruction
to assure that all student: are "“eeping up" with the

V:;arning objectives.
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WORK ELEMENTS: The element is the smallest component in the
structure of a job. Elements combine to form a task,

tasks combine to form a duty, and duties combine to
form a job,
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NOTE:

INDEX

The Roman numerals following each entry refer to the Phase

numbers; the Arabic numerals refer to the page numbers.

Ability grouping, III: 125
Achievement grouping, II1I: 125
Activities, see Learning activities
Adjunct programs, III: 251
Affective component: attitude
learning, III: 66-67, 103
Air Force Specialties (AFS), I: 3,8
Algorithms, III: 20-22, 71-104
Antisubmarine warfare (ASW)
training program, Navy, III: 142
Attitude learning: learning sub-
category 11, III: 66-70, 103-104
affective component, IIl: 66-67,

103

behavioral component, I[I1i: 66,
70, 104

cognitive component, III: 66,
67-70, 104

Audio producer (production person-
nel), IIl: 228

Audio-visual production, III: 235-
244

Baseline data collection, V: 25-26,
70-71

Behavioral component: attitude
learning, I1I: 66, 70, 104

Block scheduling (group instruc-
tion plan), III: 124-125

Classifying: learning sub-
category 2, IIl: 38-40, 74-75

Clustering, task, I: 244-245

Cognitive component: attitude
learning, IlI: 66, 67-70, 104

Command Job Analysis, schedule for,
I: 58

Common-factor learning cbjectives,
IT: 90-92

Comprehensive Occupational Data
Analysis Program (CODAP),
I: 121

386

Preceding page blank

Computer-assisted instruction (CAI),
III: 191

Computer-managed instruction, III:
191-194

Conditions, JPM, I: 177-178
on-the-job, task, I: 24-26, 89-93

Coatiquity, IIl: 41

Contingency-managed instruction,
ITI: 187-189, 215

Contract, student (or performance),
III: 189

Cues, JPM, I: i79
prompts for student learning, III:

6-8

task, I: 25, 27-28

Bata collection,
for external evaluation, V: 68-77
for internal evaluation, V: 1-8,
29-46, 53-62
for JPMs, I:45-46
for rating tasks, I: 133-139
Data collection plan for job analysis,
alternate or short-cut, I: 47,
77-78
form preparation, I: 49-51, 59
group interviews, I: 40
individual and observation inter-
views, I: 36-37, 41-46, 52-62
Jury-of-experts, I: 39-40
questionnaire survey, I: 37-39,
45, 46, 68-73
Decision-making: learning sub-category
5, III: 46-48, 83-86
Decisions, management, Executive
Summary: 20, 24-25, 30-32, 386-37,
42-43, 51, 54-55, 59, 63, 69-70,
75-76, 81-82, 85-86, 91-92, 96-97,
100-101, 108-109, 114-135, 119-120
Decision trees, see Algorithms
Defense Occupational Specialties (DOS),
I: 3, 8, 2i4
Delay tolerance, see Task delay ...
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Delivery system, III: 213-214,
see also Media and Instructional
management plan and delivery
system

Detecting: lesarning sub-category 4,
II1: 43-45, 78-82

Cuty, I: 11-12

Electronic technician (production
personnel), III: 229
Element(s), I: 17-22
alternate-path, I: 22-24
fixed-sequence, 1: 22-24
Entry behavior, student, 11: 62-77
definition of, II: 62-63
entry tests for, II: 70-72
outputs, Il: 76
procedures for determining, II:
64-75
purpose of establishing, II:
'62-63
pretesting, 1I: 62, 73-75
remedial or preparatory
instruction, II: 69
revise/test procedure, II: 69
tests to verify assumptions
about, II: 63-69
Entry test, development of, IIl: 72
need for, II: 70-72
Equipment-oriented jobs, I: 81-83
Errors in measuring and testing,
I: 201-205; IV: 33
of halo, I: 203-204; IV: 33
of logic, I: 204-205
of standard, I: 202; IV: 33
Evaluation, external, see Externai
evaluation
Evaluation, internal, see Internal
evaluation
Existing courses, analysis of, I:
213-229
development documentation for,
I: 220
evaluating existing job analy-
ses for, I: 215-216, 221-222
evaluating existing Jcb Perform-
ance Measures for, I: 216,
225-226
evaluating tasks, I: 223-224
evaluating validation documen-
tation for, I: 226
Front End Analysis, I: 216-218

Existing courses {continued

outputs, I: 218, 227-
procedures for, I: 218-227
retionale for, I: 213, 215
revisions indicated by, I: 227

Existing materials, review of, Ill:

198-220

collection process for, III:
202-203

modifications determined by, III:
206-208, 212-213, 216

outputs, IIl: 216-217

procedures tor, I11: 201-216

rationale for, III: 198-201

with reference to deiivery system,
I11: 213-214

with reference to learner charac-
teristics, III: 203-205

with refererce to learning guide-
Tines, 1I1: 208-213

with reference to management plan,
111: 214-215

Extarnal evaluation, V: 63-86

baseline data collection, V: 70-71

data collection methods, V: 68-69

data collection procedures, V: 69-
77

data consnlidation, V: 78-8]

data requirements, V: 66-68

data sources, V: 65-66

documentation, V: 84-85

job performance evaluation data
collection, V: 71-73

outputs, V: 83-85

personal interview data, V: 74-75

planning phase, V: 65-69

procedures, V: 65-83

purposes of, V: 63-65

questionnaire use, V: 73-78

recommendations, V: 81-83

records of students' performance
during instruction, V: 76-77

report (EXER), V: 78, 83

time considerations, V: 68

External Evaluation Report (EXER), V:

78, 83, 90-91, 93, 95-96, 105, 109-
110, 112

Feedback, II!: 6, 9-10
Formal On-the-Job Training (FOJT), I:

231, 237-238, 256-258; III: 139-
141, 260-z62
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Formative evaluation, I1I: 280-281 Instruction, development of (con-

Front End Analysis, I: 216-218

Graphic artist (production person-
nel), 111: 227-228

Hard data, V: 4

Identifying symbols, learning sub-
cateyory 3; II1: 41-42, 76-77
Installation Support Schools (ISS),
I: 238, 258-259; III: 140-142
Instruction, conducting, IV: 29-39

course documentation, pre-
instruction review of, IV:
32-34 .

changes in, IV: 36-38

documentation of changes,
problems for, IV: 35-37

follow-up activities, IV: 37-38

function of instructor, IV: 29-
3]; 32"38

outputs, Iv: 38

procedures, IV: 32-38

test administration, IV: 32-33,

tinued)
procedures, IIl: 224-269

production personnel, IIl: 227-229

programmed instruction, I1I: 246-
247

resources, III: 225~230

Self-Teaching Exportable Packages
(STEPs), IIIl: 248-¢49

slide-tape production, I1I1I: 239-
244

Students' Guide, III: 269

supplementary instruction, III:
249-250

television program production,
111: 244-246

terms defined, TII: 286-287

types of instruction, III: 230
263

user instructions, III: 265

video-only materials, III: 232,
234-23%

Instructional management plan and

delivery system, III: 105-197

block-scheduling for group
instruction, II1: 124-125

consumables and courseware, IXI:
136-137

34-35 course management, III: 126-127
training of instructors, IV: 34- definition, IIl: 105
35 equipment and facilities, IlI:

Instruction, development of, III:

221-287

adjunct programs, III: 251

aims, IIX: 221-223

audio-only script guidelines,
I11: 230-232, 233

audio-visual production, III:
235-244

formal On-the-Job Training
(FOJT), III: 260-262

Instructor's Guide. III: 265-
266

Job Performance Aids (JPAs),
I11: 252-260

reeds and constraints, III:
224-225

ovtputs, IIl: 270

platform lectures, III: 248

pre-testing of draft materials,
II11: 263-265

printed materials, IIl: 246

135-136

for instructors, III: 137-135

for]gtudent processing, III: 127-

0

for support personnel, III: 135

function of guidelines, III: 106~
107

group assignment, methods of,
I1I: 125

management guidelines, III: 124-
137

media costs, IIl: 112

media mixes, III: 107-118

media selection, III: 118-124

outputs, 111: 142-143

procedures for specifying, III:
107-142

program completion, III: 131

se1§~pacing mode, III: 124, 125-
26

System Master Plan (SMP), III:
105, 107, 138-142

MR i

\
" g
Tt ety &

Gl ol i

s

F

il

o U

|

=

st S

o Ll




- §
Instructional management plan, imple- Instructional materials, validation =
mentation of, IV: 1-18 of, (continued) g @
eauipment, IV: 15 revision requirements, I1I: 308- et A,§
instructor's manual, reviewed 311, 332-336 = =
and supplemented, IV: 4-5 standards and constrairts for = -9
materials, IV: 15 group trials, III: 313-314 =
procedures, IV: 4-15 Instructional methods and devices, =
space allocation, IV: 14-15 I11: 163-172 — .
staff training, IV: 7-12 audio-only systems, I1II: 163 = 2
student selection, IV: 13 audio-visual systems, III: 163-166 A
student manuals, reviewed and computer simulation, 1fI: 166-168 = 3
supplemented, IV: 6 print materials, III: 169-171 =
time allocation, IV: 14 special and non-standard items, = 3
time relationships within ISD I11: 171-172 = 4
process, 1V: 3-4 visual-only systems, I1I: 168-1€9 = E
Trainer Appraisal Kit (TAK), Instructional setting(s), selection E
IvV: 7-12 of, I: 230-264 = §
Instructiona! materials, validation assignment of tasks, I: 233-263 §§ =
of, 1I1: 280-346 clustering tasks, I: 244-245 = g
attitude measures, II1: 288, cost analysis for, I: 240-242 = 3
294-295 definition of instructional =3 B
data analysis plan, III: 295-297, setting, 1: 230-231 = §
316 documentation for, I: 262-263 = 3
data collection and recording Formal On-the-.Job Training (FOJT), =
system, II1I: 287-293, 314-316 I: 231, 237-238, 256-258 §
data consolidating and analyzing, group training, I: 239 =
III: 304-308, 331 inputs, I: 231-232 o
group trial, administering, III: Instailation Support Schools (1SS), %E
328 I: 231, 238, 258-259 &
group trial procedures, III: 316- Job Performance Aids (JPAs), I: %% 4
317 231, 233-235, 236, 242, 245-249 = E
individual trials, plan for con- Job Performance Measures in, I: = ‘%
ducting instruction for, III: 232 & F
297-298 outputs, I: 262-263 : E
individual trials, steps in con- personnel data factor in, I: 249- E
ducting, IIl: 298-303 250 =
learning objective rating, III: procedurcs, I: 242-263 3
317-327 Resident Schools (RS}, I: 231, 238 ]
nature and purpose of, III: 280- 239, 259 =
285 revision of task assignments, I:
outputs, III: 336-339 260-262
participant selection for group Self-Teaching Exportable Packages
trials, III: 317, 328 (STEPs), I: 231, 235, 237, 250- :
plan for group trials, III: 312- 255 3 f
328 work experience, I: 239-240 : i
plan for individual trials, III: Instructional Systems Development (ISD) :
285-298 program, documentation for, I:
platform instruction, III: 329- 83-84, 87
331 initiation of, I: 1-5
procedures, III: 285-336 purpose of, I: 2, 214
revision of attitude measures, rationale for sequence of, I: 5-6
I1I: 316 Instructional television (ITV), III:

194-195
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Job Performance Measures (con-

tinued)
in selecting instructional

settings, I: 232, <42
in system revision, V: 110-111
in testing, II: 44

Job Performance Measures, con-

struction of, I: 156-212

checklists for, I: 196-197, 211

conditions, 1: 177-178

cues, I: 179

cut-off scores for, 1: 200-201

data collection for, 1: 45, 46

documentation for, I: 191-193,
209

errors in measurement, I: 201-
205

outputs, I: 209

part-task testing, I: 185-187

rhy§z§al fidelity, I: 161-163,

predictive validity, I: 158-161,
167

procedures for, I: 165-209

process and product rating, I:
170-171, 195-196

rationale for, I: 156-157

rating scales for, I: 197-200

sample list of validated JPMs,
I: 210

sampling plan, I: 187-191

scoring procedures, I: 191,
194-204

simulator requirements for, I:
163, 172-176

standards, I: 180-184

testing constraints, I: 166-
170

tryout procedure, I: 207-208

types of tasks measured, I:
164-165

validation and revision, I:
205-209

Job Performanice Test (JPT), I: 158
Jury-of-Experts, 1: 39-40, 41, 67

Knowledge of results (KOR), III:

31, 32, 33, 48, 51

Learning activities, see Learning

events/activities, specifying

Learning analysis, II: 18-30

attitude category, 1I: 28-30
information category, 11: 23-26
mental skills category, II: 19-23
phyzécal skills category, 11: 26-

Learning categories and sub-categories,

II: 16-17, III: 11-17

Learning events/activities, specifying,

I11: 1105

classification of learning
objectives, III: 10-17

conditions (active vs. passive),
II1: 4-5

cues or prompts, III: 6-8

directions for, III: 24-26

feedback, I11I: 6, 9-10

flowcharts (algorithms), III: 18,
20, 71-104

guidelines for eleven sub-
categories of learning, Ill:
17-18, 35-70

learning categories with sub-
categories, III: 11-17

leagn;ng guidelines (general), III:

outputs, III: 26
procedures, III: 3-26
purposes, III: 1-3

Learnirg guidelines, functions of,

I11: 1-4, 208-213

general, III: 3-6, 10

specific, for eleven learning
sub-categories, III: 17-20,
35-70

sub-category 1: rule-learning and
using, III: 35-37, 71-73

sub-category 2: classifying, III:
38-40, 74-75

sub-category 3: identifying symbols,
III: 41-42, 76-77

sub-category 4: detecting, III:
43-45, 78-82

sut-category 5: making decisions,
ITI: 46-48, 83-86

sub-category 6: recalling bodies of
knowledge, III: 49-52, 87-90

sub-category 7: performing gross
motor skills, Iil: 53-55, 91-93

sub~-category 8: steering and guid-
ing, IIl: 56-57, 94-95

sub-category 9: positioning move-
ment, III: 58-62, 96-99
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Learning juidelines (continued)
sub-category 10: voice communi-
cating, III: 63-65, 100-102
sub-category 11: attitude
learning, 111: 66-70, 103-
104
Learning objectives (L0O), II: 1,
4-5, 8-30, see also Objectives,
common-factor, II: 90-92
testing, II: 36, 38, 39, 42-45,
49-50, 64
Learning Objective Analysis Work-
sheet, 11: 7; Il1l: 27, 109, 224-
245
Learning objectives, sequencing and
structuring, see Sequence and
structure of Yearning objectives,
determining
Learning Rescurce Centers (LRCs),
111: 14
Learning steps (LSs), II: 4, 5, 36,
38, 57

Management decisions, see Decisions,
management
Management guidelines, IIl: 124-137
Management plan, see Instructional
management plan and delivery
systs
Man?ggment plans, student, III: 185-
9
combination plans, III: 196
computer-managed instruction,
ITI: 191-194
contingency-managed instruction,
I11: 187-189
instructor-managed instruction,
111: 186-187
media-managed instruction, I1II:
194
peer-managed instruction, III:
190-191
student self-managed instruction,
I1l: 195
Marginal students, guidelines for
managing, [II: 129-130
Materials, existing--review of,
see Existino materials, review of
Matrices (for media selection), III:
113, 115-118, 172-184
Media, comparative costs, III: 112

Media (countinued)
decisTon matrices for :election
of, TIl: 172-184
evaluation of, see Existing
materials, review of
revision, II1I: 206-208
selection (for instructional
management plan), III: 106-
124, 172-184
Media-managed instruction, III: 194
Media specialist (production person-
nel), III: 227
Mitlitary Occupational Specialties
(M0S), I: 3, 8
Misclassifications, in testing, II:
52-55
Mnemonics, III: 31, 36, 41, 50, 59

Non-equipment-oriented jobs, I: 79-
81

Objectives, development of, II: 1-

34

action statement, II: 5-12

conditions statement, II: 5-6,
9-10, 13-14

criteria for Terminal Learning
Objective and Learning Objec-
tive statements, II: 8-16

inputs, II: 1-2

Job Performance Measures in, II:
2

Tearning analysis for each Term-
inal Learning Objective, II:
18-30

learning analysis: attitude
category, II: 28-30

learning analysis: information
category, II: 23-26

learning analysis: mental skills
category, II: 19-23

learning analysis: physical
skills category, II: 26-28

learning categories, II: 16-17

learning objectives (LOs), II:
4-5, £-30

learning steps (LSs), II: 4-5

outputs, II: 30

procedures, II: 6-30

standards statement, II: 5-6,
9-10, 14-16

gt o SR oo R

B -

el o0 il v




392

3 Objectives, development of (con-

i tinued)

: terminal learning objectives
éT%gs) preparation, II: 2.5,

Peer-managed instruction, III: 190-
191, 215
Perceptual set(s), III: 46, 63
Perfgrmance Evaluation Plan, V: 22-
2
aregsof Yentry skills,” V: 24-
area of “external requirements,"
V: 23-24
area of “tests," V: 25-26
area of “time required to com-
plete instructional units,"
V: 27-28
i Performing gross motor skills:
. - learning sub-category 7, III:
53-55, 91-93
Photographer (production personnel),
I11: 228
Physical fidelity, of Job Perform-
_ance Measures, 1: 161-163, 167
Platform lectures, III: 248
Positioning movement and recalling
procedures: learning sub-category
9, III: 58-62, 96-99
Post-feedback delay, IIl: 61
Posttest, V: 109-110
Predictive validity of Job Per-
{g;mance Measures, I: 158-161,
: Predifferentiation of stimuli, III:
1 38, 41, 49
{ Pretest, II: 73-75
: Print specialist (production per-
sonnel), III: 228
Process Evaluation Plan. V: 14-22
Process rating, I: 196
Product rating, I: 195
Program Evaluation Review Tech-
nique (PERT), V: 10
Prog:;mmed instruction, III: 246-
2
Progress Evaluation Plan, V: 11-14

3 Questionnair » survey, administra-
tion of, I: 72-73, 106-112

Questionnaire survey {continued
closed form, I: 38-3
for external evaluation data
collection, V: 73-74
for4gob analysis, I: 37-39, 44-

for rating tasks for training,

o5 A

I: 133-136
open form, I: 38-39 LY
pmﬁ?ﬁmoﬂI:thlﬁ- :
3 g
sample selection for, I: 71-72, -
133-134

Random grouping, III: 125
Rank-order testing, II: 52-55
Ratings (Navy), I: 3, 8
Rating scales (for Job Performance
Measures), description of, I:
197-198
graphic, 1: 198-200
numerical, I: 197
Recalling bodies of knowledge:
learning sub-category 6, III:

49-52, 87-90 P
Reinforcement: reinforcer, III: I
187-189 ;

Resident Schools (RS), I: 238- §

239, 259; IIl: 139-141 :
Response biases, III: 46 )
Revision of system, see System :
revisicn .

Revision plan format, V: 113
Rule-learning and using: learning
sub-category 1, IIl: 35-37, 71-73

Sampling plan for Job Performance .
Measures, I: 187-191
Self-pacing instructional plan, III:
124, 125-126
Self-Teaching Exportable Packages
(STEPs), I: 231, 235-237, 250-
255; II1: 140-142, 248-249
Sequence and structure of learning
objectives, determing, II: 79-96
common-factor learning objactives,
I1: 90-92
determining relationships. II:
81-82, 83
grouping, II: 92-94
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Sequence and structure of learning
o:gectives, determining (contin-
u
outputs, 11: 94
procedures, II: 81-93
purposes of, II: 79-80, 88-8S
with dependent relationships,
11: 82-87
wit?linggpendent relationships,
with supportive relationships,
I1: 8768
Setting, see Instructional set-
ting, selection of
Shaping, I11I: 55, §7
Simulator requirements in Job
Performance Measures, I: 163,
172-176
Sligsatape production, III: 239-

Soft data, V: 4
Sourrce materials, of job analysis
data and job information, I:
97-98
of training courses and in-
structional materials, I:
95-97
Staff training, instructional,
IvV: 7-12
Standards, Job Performan~e
Measures, 1: 180-184
task, I: 28-33
terminal learning objective
test, I1: 47-50
training, II: 47-50
State-of-the-art, III: 120
Steering and guiding: learning
sub-catejory 8, III: 56-57,
94-95
Stimulus criteria (media), VII:
107-108
Storyboards, IIl: 234, 239-242,
245-246
Student management plans, see
Management plans, student and
Instructional management plan
Student self-managed instruction,
111: 195, 215
Students' Guide, III: 269
Students' manual, I.: 6
Subject Matter Experts (SMEs),
1: 79, 81-82, 133

Supgleaentany instruction, III: 249-
50

System Master Plan (SMP), IIl: 105,
107, 138-142; V: 10, 90-91
System revision, V: 87-120

based on changes in doctrine or
content of DOS, V: 94

based on efficiency of instruc-
tion, V: 96-103

based on External Evaluation
Report, V: 95-96

based on Internal Evaluation
Report, V: 95

description of, V: 87-89

follow-up activity, V: 115

for improvement of instructionail
effectiveness, V: 109-112

for operating instruction, V:
105-106

for time reduction, V: 106-109

guidelines for determining revi-
sion needs, V: 103-112

outputs, V: 115-116

preparation of revision plan,
V: 112-114

priority ratings for, V: 92

procedures for, ¥: 93-115

purposes of, V: 87-90, 93

sources for, V: 90-91

Task(s), I: 12

checklist task inventory, I:
152-154

clustering of, I: 244-245

conditions statement for, I: 24-
26, 89-93

delay tolerance, I: 123-125, 246

guig:lines for diagramming, I:

inventory, verifying and validat-
ing, 1: 66-68

Job Performanc. Measures for, I:
167-211

multiple, I: 164-165

statements, I: 13-17, 61

unitary, I: 164

validated task list, sample, I:
33, 86

Task selection, I: 113-155

cri}:eria for, I: 118-133, 152-

54
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Task selection (continued Trial report (small group), example,

data assessing and decision- ITI: 340-345

making for, I: 139-148
data collection for, I: 134-136
data consolidation for, [: 136- Voice communicating: learning sub-

139 category 10, I11: 63-65, 100-
man?ggment constraints, I: 143- 102
outputs, I: 117, 148-149 -
procedures, 1: 117-148 Writer (production personnel), 11I:
rationale for, I: 115-117 229
survey sources, I: 133-134 !

Television producer (produstion
personnel ), I1I: 229
Telngsion program production, III:

Ter?}na; learning objectives (TLOs),
: 1=31
action statement of, II: 5-12
conditions statement of, II: 5-6,
9-10, 13-14
guidelines for learner, IIIl: 4
learning analvsis for, II: 18-30
leaming categories, I1I: 16-17
standards statement of, I.: 5-6,
9-10, 14-16
Test development, II: 35-61
attitudes testing, II: 45-46
information testing, II: 42-44
- inputs, II: 7
' mental skills testing, I11: 39-42
misclassifications, II: 50-52
outputs, II: 37, 60
physical skills testing, II: 44-45
! procedures, II: 38-60
; purposes, II: 35

s
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' rank-order testing, II: 52-55
! scoring, II: 5%-56
' standards, II: 47-50
types of tests, II: 35, 38-39 "
; Testing constraints in Job Perform-
i ance deasures, I: 166-177 E
' Tra;ner Appraisal Kit (TAK), IV: £
-12
Traiser Development Program (TRADEP),
iv: 9
Training Extension Course (TEC),
! Army, 111: 1471-142
‘ Training programs, selection of
: tasks for, I: 114-733, 139-148
Training task cetegories, see
Learning categories
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