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Development of an instructional program is begun because no training

program has been found to exist that is capable of adequately training

individuals to do a particular job.

This first step in the ISD process,

then, is to estahlish exactly what constitutes, or will constitute,

adequate on-th~~job performance,

It answers the questions of what

tasks, performed in what manner, urder what conditions, in response to

what cues, to what standards of perrormance, make up the job.

Regard-

less of how well the next steps are carried out, if job analysis data

are not valid and reliable, the resulting instructional program will

faii to produce personnel able to perform their duties at an acceptable

level.
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ANALYZE JOB

1.0 INTRODUCT ION

1.1 How An Instructional Systems Cevelspment Program Begins

Where a particular Instructional Systems Development (I1SD) program
begins depends on what has beer. done before, For example, if you or
someone else recently completed an adequate job analysis of the pér-
ticular job for which you intend to provide an ISD training program,
you should not begin with this block. While this is an excellent
point av which to begin learning about ISD, it is not necessarily the
point at which you would begin developing an ISD program.

The ultimate purpose of ISD is to produce a properly trained per-
son; tha. is, a person who can do the job for which he was trained.
This means that in order to design and carry out effective training
you first must knoQ the job in considerable detail. The I5D process
begins with specific questions about the job.

Some of the things you must find out about the job in order to
develop adequate training are:

1. “hat kinds of people will be doing this job? How many
will be doing the job? Where will they be located?

2. What major duties does the job include?

3, What tasks make up the job?

4. Exactly how is each task accomplished? What work elements

make up the task? In what order must these be performed?
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§. Under what conditions must each task be performed? What
" tools, equipment, or other féci)fties are required
to perform each task? '
7 {i : ' ' :BQV Hhat cue§ cause a-job incumbent -(job holder), in the job

situation, to perform a particular task in a particular

"manier? (How does he know when to start a task, when to L
perform each element that makes up the task, and when the B

task is completed?)

7. Yo what standard of proficiency must each task be performed?

Requirements for trained people originate from a number Of sources:

1. Introduction of new weapons and systems

2. New laws, Denartment of Defense (DGD) requirements, mihtary
9 . ; o servzce specific needs, “and social problems N
3. Rea]ignment of career fields, ratings, Military Occupatienai

Specialties (MOS). or Air Force Specialtiec (NOTE: Hereafter,

when referring to specialties in all services, the term Defense
Occupational Spccialty (DOS) will be used.)
4. Cusitty control reports indicating a training need that is not

being adequately met

While training needs can and will arise from any and all of these
sources, the first step in the ISD process is to identify the discrepancy
that exists between whatever training is being given at the present time
and the training that must be given to satisfy the manpower need. Dis-

s covery of this discrepancy begins by asking the question: O0Does anyone

do the job now?
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If the answer is "yes," a second question is: Is there now a
training program for this job?

It the answer to both questions is "yes," you will have to look
further *o discover the discrepancy. Further questions and procedures
are outlined in Block I.4; ANALYZE EXISTING COURSES. These will assist
you in determining the exact location of the discrepancy in the existing
training program. In the ISD model, finding the first discrepancy indi-
cates only where you should begin. Findina and correcting the first
discrepancy probably will not result in an acceptable training program,
but instead most likely will require a series of changes that will affect
every part of the program.

If the answer to both questions is "yes," you should begin the
actual ISD process at Block I.4: ANALYZE EXISTING COURSES. However, the
ISD approach to analyzing existing courses requires a clear understanding
of the steps outlined in Blocks I.1, 1.2, and 1.3. Therefore, urless you
are certain you already have that clear understanding, the best place to
begin learning zbout the ISD process is here in Block I.1.

If the answer is "no" to either of the above questions (that is,
if no one does the job now or no training programs for the job exist),
you have found the discrepancy. In the first case, where no one does
the job now, the job undoubtedly is just being crected because of some
new or modified system or equipment., A discrepancy is certain to exist
between the ability of existing courses to effectively and efficiently
train personnel, and the training requirements of an as yet undefined
new job. In the second case, where there is no existing training program,

there is certain to be a discrepancy between the ability of a non-existent

course to provide adequate training and the training requirements of

g
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efther a new or existing job. -Therefore, the corract place to begin fn’
the ISD process i3 to ahalyzevthe job to determine exactly what the jub
holder must do when he does the job right. This is the foundation for
a1l sound training programs. If this step is not done and done well,
there will-be no baéisrfor development of effective, efficient instruction,
Some of the oufputs of this block are:
‘1. A validated list of tasks that make up the particular job
being analyzed.
2. Conditions under which each task must be performed, cues
that fnitiate performance of the task, and standards
to which each task must be performed.
3. Details of how each task is performed; that is, a listing

of the work elements that make up each task.

-In_the next block, Block [.2: SELECT TA;KS{FQHQT}ONS,:a decision

will be made as to which tasks will be trained and which tasks will not
be trained. In Block I,3: CONSTRUCT JUB PERFORMANCE MEASURES, Job
Performance Measures (JPM) will be developed to determine whetiner scmeone
is capable of doing the job., This step may require inputs from some of
the same pegple who provided inputs in one or both of the two preceding
blocks. These facts lead to critical questions:

1. Why waste time and money in Block 1.1 getting information on

conditions, standards, and elements for tasks that, in Block

1.2, you may decide not to train?

2. If you have to make a long, expensive trip to get job information

in Block I.1, why make ihe same trip again in Block I,3? why

not get all the information while you are there?

o |
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3. Since you probéb]y will use & questionnaire ié véiidaté your
task list in Block I.1, and since you also will use a question-
naire with basfcally the same people to gathcr information for
making the selection decision in Block 1.2, why not do both with

the same gquestionnaire?

A single answer should satisfy ali of the above questions. Tue order
in which you carry out the steps outlined in Blocks 1.1, 1.2, and 1.3
depends largely on the type of job analysis you intend using and on
economic considerations. Certainly you cannot develop Job Performance
Measures for tasks sel. .ted for training until you select tasks for
training, Nor can you select tasks for training until you know what
the tasks are from which you are to choose. Other than such obvious,
iogical restrictions, the ISD process does not restrict you to a specific
job analysis—approach or to a specific scquencc of steps in carrying out
the requirements of the first three blocks in the model. The only
requirement is that your approach be well-planned, logical, and consistent

with the needs and resources of your command.

1.2 Definition of Job Analysis Terms

Already in this introduction, we have used some terms that many people
use to mean different things. It is essential that those involved in
ISD define such terms as job, duty, task, and element in the same way.
Since one of the purposes of analyzing jobs is to provide information for

developing instruction, there must be clear communication between the ones

who analyze the job and the ones who use the job analyst's findings as a

M, st PSS AL




basis for developing instruction. Because of this, we will spend some
time here defining job analysis terms and pointing out how the terms

can be effectively used to describe exactly what a person does when he
does his particular job right. Figure 1.1 1llustrates the relationship

betwuen the several -layers of a job breakdiwn. Further examples will

be given later in this section,

il g i,

¥ 1 R
DUTY ouTY DUTY
1 2 3
s s e wy
TASK TASK TASK TASK r_ TASK TASK TASK
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™l o 1b (2) 2 (2) - 3a (2) %
k’ ELEMENT L ELEMENT
12 (3) 3a (3)
FIGURE I .1: Interrelationships of Job, Duties, Tasks, and Elements F
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1.2.1 Job -

The duties and tasks performed by a single worker constitute his
job, If identical duties and tasks are performed by several indivi-
duais,~they all hold the same job. .

: Thefjob 1s the basic unit used in carrying out,the_personnelfactions
of selection, training, ;lassifi;ation, and assignment. In the Avmy and
Marine Corps, such groupings or jobs are gefined as Military Occupational
Specialties (M0S). In the Air Forc2, they are defined as Air Force
Specialties (AFS), while the Navy defines them as ratings, Those Defense
Ocrupational Specialties {DOS) form the occupational basis of the services®
personnel management system. That is, they identify work requirements
and individual qualifications, facilitate assignment and distribution
of personnel, provide for trained replacements, and facilitate more
accurate estimates of force recuirements,

Some examples cf jobs are:

EXAMPLES
1. Wheeled vehicle mechanic
2. Administrative officer
3. Pilet of jet aircraft
4, Electronic equipment repairman
5. Military policeman

6. Fire chief

The relationship between several of these job examples and their related

work activities 1s shown in Figures I.2 and I.3.

WWWMWWWM\W\WMMWW i

) \WMMW\\M\WM\\&WMWM\WWMW\\\:\W\W\M\ “

L L




T

JoB

DUTIES
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TASKS

ELEMENTS

o)
WHEELED
VEHICLE
*AECHANIC
{DUTY A)
ACJUSTING (DUTY 8) g)gl;:‘.’a‘i:«;
AND TUNING ELECTRICAL
REPAIRING ENGINES 3YSTEMS
BRAKES
1
e
(TASK B.1) (TASK 8.2} (TASK 8.3}
REPAIR REPLACE REPAIR {TASK B.4)
DISTRIBUTIR PLUGS CARBURETOR
(EléEMENT 8.31) {(ELEMENT 8,3.2) (ELE';?NT 8.33)
CLEAN REPLACE ADJU!
[ELEMENT 8.1.1) INTERNAL WORN MIXTURE
PARTS PARTS JETS

{ELEMENT B.1.2)

¢*TO SIMPLITY THIS

EXAMPLE, CONTINUATION

OF THESE ITEMS
HAS BEEN OMITTED.

FIGURET.2: The Job of Wheeled Vehicle Mechanic
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\JOB)
PILOT
T . - nE - ) 1
(DUTY B) . {outy )
DUTIES é%:%:&ms PERFORMING PERFORMING
- oS ADVANCED INSTRUMENT
24 " NC '-E o FLIGHT FLIGHT :
MANEUV MANEUVERS MANEUVERS
e os .
] y
(TASK A1) (TASK A.3) (YASK A.4})
TASKS FOLLOW PRE- {TASK A.2) PERFORM PERFORM
MISSION START NAV-WD NORMAL - -
OHEER ENGINE COMPUTER VFR
PROCEDURE PROCEDURES PATTERN
) | B
— <
(ELEMENT '
{ELEMENT ?3&"& ON :
ALY NAV-WD :
COMPUTER ;
ELEMENTS
{ELEMENT A.3.2)
ENTER PRESENT
{ELEMENT POSITION IN
A12) NAV-WU
COMPUTER
.
e

*¢ TO SIMPLIFY THIS
EXAMPLE, CONTINUATION
OF THESE ITEMS
HAS BEEN OMITTED

FIGUREL.3: The Job of a 7D Pilot
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1,2.2 Duty
A duty is one of the major subdivisions of work performed by one
fndividual. A job is made up of one or more duties.
The following are some of the characteristics of duties:
1. A duty is one of the job incumbent's main functions.
It sometimes may be a particular job‘incumbent‘s total job,
2. A duty is a.grouping of closely related tasks.
3. Duty requirements often are the basis for initial assignment
to a job, for determining the qualifications required to per-

form in the job, or for determining requirements for post-

assignment training,

Duties can usually be defined by asking a supervisor what he thinks
are the 5 or 6 most critical factors of a job or what he would demand
of a person being considered for a job. In the case of é clerk/typist, - | é
for example, he may say, "(1) Ability to operate equipment, (2) ability E
to route correspondence, (3) ability to maintain files, and (4) ability
to prepare correspondence.” The job of clerk/typist, even after exhaustive
analysis, probably will be found to consist of four duties, i.e., OPERATING
equipment, MAINTAINING files, ROUTING correspondence, and PREPARING corres-
pondence,

Selection of duty titles often is somewhat arbitrary and subjective;

however, they should, whenever possible, reflect field usage and

terminology. Duty titles often are used in job analysis for categorizing
groups of tasks under identifiable headings to help in the organizing of

lists of tasks. At other times, duty titles are assigned for convenience
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,‘; statement in the job 1nventory since the “aing" re1ates the word to an

_after tasks have been identified and grouped In -either case, the duty

titie serves to clearly identify closely rﬂlated groups of tasks. T ﬂ T
A good way tc write duty statements is to use action worﬂs ending ‘

il AT

in M-ing" to describe duties., This wording fits ‘the intent of the duty

< entire function rather than to an individua? action. . The action word
genera!ly is followed by an obJect. : ' _ o
Some-examples of duties ara:

EXAMPLES

1. For wheeled vehitle mechanics: tuning engines,
adjusting and repairing brakes, repairing exhaust
systems, repairing suspension systems, and repairing
electrical systems

2, For an administrat1ve officer evaluating requests .
 for action, planning future work activities, staff-
ing, organizing staff, training staff, 1mp1ement1ng o
_plans, and evaluating performance , .

3. For an-A-70 pilot preparing for A-7D miss1on. pera
forming basic flight maneuvers, performing advanced —
flight maneuvers, and performing instrument flight
maneuvers . S

1.2.3 Task
Job analysis actually is accomplished at the task level. As you
will recall, duties are actually clusters of tasks, the performance of

which constitute the duties. Job analysis goes much deeper into job

activity description at the task level than it does with the more general
duty statements, A task is the lowest level of behavior in a job that
describes the performance of a meaningful function in the job under con-

sideration. Examination of the job at the task level ailows the job
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to be described in sufficient detail to serve as the basis for a complete
instructional system.

Task statements must be construcfed carefully to assure that the
final analysis yields‘usable job'performance data. The following are
characteristics of tasks and task statements:

1. A task statement is a statement of a highly specific action.

Tne statement has a verb and object,

EXAMPLE

1. "Repair wheeled vehicles" is not sufficiently
specific to be a good task statement. To one

: individual, such a statement might mean per-

3 forming such actions as "replace wiper blades"

: and "replace burned-out head lamp". Another

person might think it means "overhaul trans-

mission and engine",

Ol e a1l

2. Also "inspect and repair exhaust system" is
not sufficiently specific. However, one task

: . might be "inspect exhaust system," and another

3 task be "rertair exhaust system.”

Lo i e

2. A task has a definite beginning and end,

EXAMPLE

Such action phrases as "have knowledge of" or "take
responsibility for" are not time-ratable and there-
fore should not be included in a task statement. .

3. Tasks are performed in relatively short periods of time, i.e.,

seconds, minutes, or hours, but rarely, if ever, days, weeks,

months, or years. Although no definite time limit can be




EXAMPLE

4,

EXAMPLE

5.

EXAMPLES

- T
set, the longe - the period of time between the beginning .
and the cbmpletion of the activity, the greatér the

. probability that the activity is a geﬁérality or goal rather

“than a task. ' '

"To assure a well-trained amy" is probably a goal,
not a task.

Tasks must be observable in that by observing the performance
of the job holder or the results of his efforts a definite

determination can be made that the task has been performed.

"Understand electronic principles” is not
observable. Neither the process nor the
results can be observed. (However, certain
actions that require an understanding of
electronic principles can be observed.)

A task must be measurable; that is, in the real world, a
technically proficient individual can observe the performance
of the task or the product produced by the task and be able

to conclude that the task has or has not been properly per-

formed.

1. "Know how to" or “be able to" are not
measurable, Neither are they observable,

2. “Assure success of mission" is too general
to be measurable.

st

=
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6. Each task is independent of other actions. Each task stitement
must describe a finite and independent part of the job, Tasks
are not comporents ¢f a procedure. In the eyes of a job holder,
a task is perfurmed for itz own sake in the job situation. A
task is either performed or not performed by any one job holder.
The job holder is never responsible for only part of a task.
If he is responsible for only a part of a work activity that
would otherwise be defined as a task, the part for which he is

responsible is the task.

EXAMPLE

If one of the wheeled vehicle mechanic's tasks

is "repair exhaust system," "remove muffler"

might be one element of the task. (We will dis~
cuss elements in more detail later.) However, a
helper or trainee might be assigned the task of
"remove nuffler.” For the mechanic "remove
muffler" is only part of his task. His responsi-
bility is not fulfilTed until he performs the other
appropriate work elements that together constitute
“repair exhaust system." However, the trainee's
responsibility for this particular work activity
ends as soon as he properly "removes muffler."

The wheeled vehicle mechanic does not remove the
wheei and tire from a vehicle for the purpose of
removing the wheel and tire. The removal is part
oY a procedure intended to accomplish one of several
tasks such as rotate the tires, repair a flat, or
install a new tire. The latter are tasks because
they are independent of other actions and are done
for their own sake.

Somz requirements for writing good task statements are listed in

Table 1.1, and some exampies of satisfactory task statements are listed

in Table [.2.
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Task Statement Requirements

REQUIREMENT

TASK STATEMENT

EXAMPLE

Clanty

Use wording that is easily understood.

Be precise so it means the same thing to i
PErsotu el

Write separale, specific statements for each.
Avoid combining vague items of skill, know!-
edge, or responsibility.

“"Compare written description to
wctudl performarnce,”

But Not
“Relate resuits to eeds of lield.”

Use words such as “‘check, coordi-
nate, assist” with caution- they are
vague,
“‘Supervise files,”
“Maintain files.”

But Not

“Have responsibility for maintain-
ing files.”

Completeness

Use abbreviations only after spelling out the
werm.

Include both form and title number when
the task is to complete a form, unless all that
is needed is the general type of form.

“Inventory War -Reaxliness Material
(WRM)” nay be folfowed by "“Pre-
pare requisitions for WRM.”

“Complete Task Description Work-
sheet (Form No. XXX

Conciseness

Be briet,

Begin with a present-tense action word
(subject “’1” or “you™ is understood).
Indicate an object of the action to e
performed.

Use terminology that is currently usel cn
the job.

“Write production and control re-
ports.”

But Not
“Accomplish necessary reports in-
volved in the process of maintaining
production and control pro-
nedures.”’

“Clean” or “Write.””

“Clean engine.”” *Write report.”

Use rmost recent military docu-
mentation,

Relevance

Do not state a person’s qualifications.

Do not include iterns on receiving instruc-
tion unless actual work is performed.

16

“Load computer tape.”

But Not
“Has one year computer training.”

“Prepare lab report.”
But Not

“Atrend lecture.”




TABLE I.2

Samples of Good Task Statements

FUNCTION

SATISFACTORY TASK STATEMENT

Sorting items of mail into
pigeon holes.

Taking a patient's history,

Fixing carburetors,

Deciding where to begin
troubleshooting of (specific
electronic item).

Establishing the cbjectives
for a course.

Sort mail.

Determine patient's medical history
by interviewing patient.

Adjust carburetor Depending on
Replace carburetor what 1s meant
Rebuild carburetor by "“fix."

Select troubleshooting strateqy
for (specific item of equipment).

Specify course objectives.

1.2.4 Element

An element is the smallest "package" of behavior that has practical

meaning to the instructional designers.

By "has practical meaning," we

mean that further subdivision of the element would be unnecessary since

the instructional designers fully understand the element without further

subdivision,

To be useful as a basis for developing instruction, step-

by-step direction and guidance is required as to how the task is performed.

The work activities that make up this step-by-step direction and guidance

are the elements that make up the task,

The elements that make up each task must be determined for two reasons,

First, since many of the tasks will be selected for training, the

sk i

il ol
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instructional designer must have sufficient details of the tasks to provide
a solid basis for training. If individuals are going to be trained to do
a task or be provided with job aids to help them perform a task, those who
develop the training or Job Performance Aids nust know exactly how the task
is done. {(Note: Job Performance Aids (JFAs) are manuals, checklists, or any
other devices--often attached to equipment--that assist individuals in per-

forming certein operations.)

EXAMPLE E.

[f the task of "perform before-cperation maintenance

on 2 1/2-ton truck" will need to be performed, either
individuals must be trained to do the task or Job
Performance Aids must be provided that will show the
individuals exactly how to perform the task. In either
case, the instructional developers must know the elements
that make up the task. These eiements are:

W

a. Check oil and coolant levels,

b. Inspect pulleys and fan for alignment, and belts for
tension. Check water pump and hose clamps for leaks.

¢. Inspect air compressor and connections for security
of mounting. Check belts for tension,

d. Visually inspect exposed electrical wirina, conduits,
connectors, and shielding for cracks or breaks.

o

e. Inspect engine compartment for indications of fuel,
engine 0il, or water leakage or seepage.

f. Drain each fuel filter daily before starting.

g. Check level of water in batteries., Check terminals,
c¢lamps, and holddown frames for security and
corrosion,

h. Check for loose wheels and correct tire pressure.

i. Check generai condition of body for scratches, dents,
and holes,
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. j. Inspect cab and cab bcdy mountings and springs.

k. Inspect transfer power takeoff, front winch drum lines,
drive shaft U-joints, and shear pins,

1. Check service break for proper travel, .

m. Notice if starter pedal requires only normal pressure
to engage starter and that engine starts immediately
without unusual noises.

n. Check instruments . _oon as you start the engine. If
oil pressure stays at zero or is very low, SHUT DOWN.
Normal idle pressure is 15 psi.

0. Operate horn, Jights, and windshield wipers,

p. Listen for any unusual noises with engine under load.

Without at least this level of detail of how the task is

done, the instructional designer could not prepare mean-
ingful instruction or meaningful Job Performance Aids,

Thg segqqd reason for determining the elements that make up a task : 2
F ) is that some task statements look alike even though the tasks are quite

different. Some task statements may have the same verb and object and

only appear different when the elements are added. As an example, note

that in Table 1.3, while the task statement is the same, the actual

task is quite different for the different job levels, The elements that

make up the task give a special "flavor" to the task at each job level,
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TABLE 1.3

Relationship Between Task, Job Leveil, and Elements

TASK JOB LEVEL ELEMENTS

Prepare Reports | Very low Fill out logs
Count units of material
Compute indices

Prepare Reports | Intermediate Combine totals
Integrate information
Prepare drafts

Prepare Reports | Upper Check accuracy
Finalize format
Ubtain concurrence

b

Prepare Reports | Highest Approve reports
Release repcrts
Interpret reports

The tasks in the example differ in the dimensions of complexity and
amount of implied activity. Since one use of the 1ist of tasks that
make up a job will be to collect data for use in deciding which tasks to
train, tasks must be documented in sufficient detail so that those who will
Tater provide you with this data will know what task you are talking about.
Often this will require you to Tist at least some of the elements that
make up certain tasks.

In Section 1.2.3, a list of characteristics of tasks vas given.
A1l but one of these characteristics of tasks are aiso characteristics of
elements., The last characteristic listed for tasks (item number 6) points
out the major cifferences between a task and an element. These differences

are:

RALL 00 o et il st st A
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1. Each task is independent of other tasks. Fach clement is
dependent upon other elements. An element is relatively
meaningless outside of the group of elements that make up a

taék.

2. Tasks are not components of a procedure. Elements are always

components of a procedure,

3. In the eyes of & job incumﬁgpt, a task is performed for its

own Sake in the job situation. An element is never performed :

for its own sake in the job situation. An element is one siep
in the perfermance of a tdsk. The elements of a task constitute

a description of how the task is accomplished,

This step-by-step description of the task must be detailed enough
to be followed by thcse who need to understand how the task is performed.
This means a great deal of judgment must be used to list elements. There
is a lower 1im§t to the dégfee that elements cén be subdivided. This
limit is the point at which further subdivision would result in breaking
the elements into such basic work units as the separate mstions, move-
ments, and mental processes involved, There is also an upper limit to
the degre» that elements must be subdivided. This limit is the point at
which less subdivision would certainly fail to present a clear description
of how the task is performed. The practical Timit is usuzlly somewhere

between these two extremes. You should subdivide the element to the

point necessary for communicating with those who will use the informa-

tion, and no further.

"
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One element in the task of repdairing electronic equinment
might be "solder connection.” If those who need to under-
stand how the task is performed have a clear understanding
of "solder connection,” it i5 probably safe to say the
element need not be subdivided into smaller "packages" of
behavior. However, if this element statement is not clear
to those who need to understand the task, further sub-
division is required. The new elements might be:

1. Strip 1/2" of insulation from end of wire,

2. Wrap stripped portion of wire securely around terminal,

3. Place soldering iron and solder at junction of wire and
terminal until solder flows over joint area.

4, Pemove solder and soldering iron,

If these elements are clear to those who need to undersiand
the task, this is a good stopping point. 1f not, some of the
elements may have to be further subdivided.

Just as important as knowing what the elements are, is understanding

the relationships between elements, The elements within a task will be

either:

1. fixed sequence (the elements always are done in the same order),

2. alternate path (the specific situation encountered determines

the appropriate sequerce), or

3. a combination of both,

Diagramming the relationships often is required to understand and

remember the relationships. Fiqure 1.4 is an example of a diagram for

the task of repairing electronic equipment, Note that the figure shows

both *ixed-sequence elements (such as 5 through 10) end alternate-path
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1. VERIFY TROUBLE

[

2. DETERMINE IF REPAIRS
CAN BE MADE ON SITE -

Y

CAN
NO - BE FiXED ON YES
( ' N SITE _ R
, ?
: 4. ASSEMBLE TOOLS/PARTS.
3. RETRIEVE EQUIPMENT oo TUBLE TOOLS/

L r

5. SECT|ONALIZE EQUIPMENT ) )
6. LOCALIZE MALFUNCTION

Y

7. ISOLATE MALFUNCTION

8. IDENTIFY MALFUNCTION

P |

9. REPAIR MALFUNCTION

-

10. TEST OPERATE
EQUIPMENT

p———.

”

3
YES / oK NO W,

'r ?

11. COMPLETE REPAIR REPORT

FIGURE I.4: Diagram of Elements for the Task of Repair Electronic Equipment
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' = elements, The first branch shows that the approbriate alternate sequence
h depends upon where the tésk is perfqrmed (element 3 is one possible path,
and element 4 another possible path). The second branch shows that the
sequence depends upon whether or not the initial repair corrected the mal-
funétfon (element 11 is one possible path, while repeating the fixed
sequence 5 through 10 is another possible path).
Some quidelines for preparing a diagram of a task are:
A 1. Tentaiively sketch élements that make up the task, from start
to finish, in the order that they are performed on the job.
Include all alternative paths.

3 2. Mentally rehearse the total task. Ccmpare the diagram with

g

Yyour original list of elements. Make sure that no elements

overlap and that together the elements account for all

WY

performance required in the task.

3, Revise your list of elements, your diagram, or both until you
have a perfect match,

4. Number each element on the diagram. Follow the normal job
order insofar as possible. The numerical order you assign
will structure the order of your 1ist of elements and will
make your lis* more understandable to others.

5. Document carefully since this task may ultimately be handled

in this fashion with a Job Performance Aid,

1.2.5 Conditions

Conditions, as used in this block, refer to on-the-job conditions

that significantly influence performance of a task. These significant
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on-the-job conditions provide the basis for determining Jol Performance

4

Measure conditions and the necessary training conditions.

EXAMPLES

1. Suppose, in order to accomplish a task, a job holder is
required to mitiply 3-digit numbers. This statement
alone suggests the possitle need for training in mathe-
matics. However, if one of the conditions of the task
is that the individual performing the task is provided
with an electric calculator, the implications for
training are considerably different.

2. Another task might require attaching cables to various
items so that the items can be lifted. If one condition
of the task is that this must be accomplished 200 feet

under water, this again has serious implications for
training.

The mg,or items that need to be included in an accurate and conplete
statement of task conditions are listed in Table I.4,

While good job analysis documentation requires a conditions statement
for each task, it is often the case that a group of tasks will have identi-

cal or nearly identical conditions. This means that careful planning can

reduce the effort required in documenting the conditions. One approach

is to document the several groups of conditions that appear likely to

cover most tasks. Then, for each task, the appropriate group of conditions
can be referenced and any additions or deletions listed. Appendix A,

page 89, is an example of how this was done for the task of "troubleshoot

a telephone set.”

1.2.6 Cues

A cue, as used in this block, is the state of affairs or the occur-

rences that determine, in the job situation, when the job incumbent

performs a particular task according to a particular procedure. %
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TABLE 1.4

Guidelines for Documenting Task Conditions

[ TTEM TO BE INCLUDED

e

IN STATEMENT OF TASK EXAMPLES
CONDITIONS » '
1. Tools and equipment used 1. Cleanroom overalls
to-perform the task. 2. Lead-lined gloves
o ' 3. A-7D aircraft
4. Soldering iron
2. Special job aids and 1. Procedural checklists
manuals, 2. Technical manuals
3. Kind aing amount of super- 1. Job holder performs task
vision and assistance completely independent of
normally available assistance from others.
during task performance. 2. Task performed under close
supervision,
3. Task performed as a member
of a team.
1 4. Special physical demands -1, Crowded working conditions.
of ‘the task. 2. Unusual or-prolonged physical
: exertion, .
3. Kneeling or squatting.
4, Unusually cramped position.
5. Environmental conditions 1. Tropical environment.
that influence task 2. Arctic environment.
completicn, 3. Desert environment,
6. Location of performance. 1. Air conditioned building.
2. Qutdoors in all weather
conditions.
3, At night in total darkness.
4, Direct support maintenance

van.
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- 1. For a wheeled vehicle mechanic, a flat tire on a vehicle
that he was supposed to repair would be a cue that should
result in his changing the tire or repairing the tire,
Other cues, such as length of time before the vehicle rrst
be driven, location of the vehicle, and avallability o
‘spare tire, would determine which. of several actions he
should take; that 15, whether he should change the tire
and possibly repair it later, or whether he should

~immediately repair the tire.

|
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2. Certain cues not only "cause" a medical corpsman to Gegin
the task of administering first aid to an iniured person
but also determine how he performs the task. If the

“-victim's breathing had stopped, the trained corpsman would
not beg:n first aid by splinting the victim's leg.

3. Sometimes, the cue is "Smith, fix that engine,* or "Smith,
replace the spark plugs,” etc.

What we really mean by "doing a job right" is responding appropriately

to the various cues found in the job situation,

EXAMPLE

If the engine of a 1/4-ton truck does not “crank," this is

a cue for the wheeled vehicle mechanic to check the battery
an¢ battery cables. However, if the vehicle engine will not
start and, as a result, the mechanic changes the tire, he has
not done his job satisfactorily even if he did a perfect job
of changing the tire. He has responded inappropriately to
certain cues.

. Adequate job performance clearly consists of more than performing the
T work elements that make up the tasks that make up the job, The correct

order and appropriateness of performance of elements and tasks depend

Ll Al

upon recognition of cues and upon knowledge of the correct response to
each cue. An adequate job analysis has not been conducted unless suf-

ficient information has been gathered to give the instructional designer
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a clear idea of the cues to which each task and element is the appro-

priate responsé. o ' ' -

1,2.7 Standards

Standard, as used in thjs block, refers to the acceptable quality of
performance of a fask in the real-wbrld Job eﬁvironmen;, fhelstandard for
avtaék is a statemenf of how well the tésk mﬁst be performed, if and’wﬁen -
it is performed. )

EXAMPLE

A task may be "destroy enemy fortification with nuclear
warhead equipped missile." Hopefully, this task will

never need to be performed. The job analyst is not

1ikely to see the task performed, and from the satisfactory
performance write the standard for the task. The standard
for this task is how well the task must be accomplished 1f
and when 1t is performed.

Since a task standard is a statement of how well a task must be per- '
formed, regardless of the cost, time, environment, or safety hazards
involved in performing the task, the task standard often is not used to

actually measure task performance, However, task standards are the basis

for job performance measure standards,

EXAMPLES

1. One task of a demolition expert might be to blow up
bridges. However, since bridges are expensive and
take a Tong time to build, the job analyst probably
would not, by actual observation, measure how well
the demolition expert blew up bridges. However, a
standard--how well this task must be performed--must
be established and agreed upon. This, then, becomes
the basis for the standard of performance whatever
test is devised to find out if the demolition expert
knows how to perform the task of "blow up bridges."
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One task of a pilot might be to abandon a flaming air-
craft, However, this is a dangrrous and costly pro-
cedure; and, even if the job analyst could afford to
Judge tne pilot's performance by having him actually
carry out the task, the job analyst would have con-
siderable diffic.ity in finrding a way to observe the
performance. Again, a standard must be eytahiished and
agreed upon. This task standard is the basis for the
standard for the actual measure of task performance.
(These Job Performance Measures (JPMs), will bo
constructed in Block 1.3.)

One task of a wheeled vehicle mechanic might be “perform
before-operation maintenance on 2 i/2-ton truck." For this
task, since there are no real constrainis to having the
mechanic actually perform the task while his performance is
observed, the task standard might become the actual JPM
standard.

This whole idea of performance testing where serious testing constraints

exist will

MEASURES.,

be discussed in detail in Block I.3: CONSTRUZT JOB PEREORMANCE

However, the basis for the standards for Job Performance Measures

(JPMs) that you will develop in 2lock 1.3 must be sound statements of the

standard of performance actually required on the job.

The standard of performance of a task can be described by defining an

acceptable

product, by defining an acceptablie process, or by defining both.

The standard should be defined in terms of an acceptable product if:

1.
2.

3.

The product is observable and can be inspected.

ihe process by which the product was produced cannot be
easily observed.

The process is relatively unimportant as compared to the

product.

Some examples of tasks where the standards should be defined in terms

cf a product are:
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1. Prepare a tactical operations plan,
2. Develop a computer program,
3. Dig trench & feet deep and 25 feet long.

standard should be defined in termms of an acceptable process if:

1. Performance of ihe task does not leave a readily observable
product,

2, Failure to use the correct process could result in damage to

equipment or danger to the performer or others,

Some examples of tasks where the standards should be
defined in terwms of process are:

1. Go to the mcon and back. 7 .-
2. Defuse defective bomb.
3. Land aircraft on flight deck.

Often both product and process are important,

If a task requires that a motor vehicle be driven from
point A to point B, the existence of the vehicle at

point B could provide a product standard. However, since
the driver might have run 10 other vehicles off the high-
way in the process, the product standard alone would not
be sufficient.
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The process standard for the task in the above example probably could
be considered to be implied in the task statement. This will be discussed
later.
Standards generally dcscribe products in terms of:
1, accuracy, tolerances, completeness, format, clarity, and
number of errors, and
2. quantity; that is, the number of work units produced

per time unit,

Process standards generally are described in terms of sequence, complete-
ness, accuracy, and speed of performance.

| - Often, task standards have already been established and are documented

in military publications. Some of these publications are listed in

Appendix B, page 95. Such documentation can, as a minimum, provide a
begirning point from which to derive standards that reflect field require-
ments, This will be discussed in greater detail later in this biock.

Originally, all standards had to be derived either by a panel of experts

with experience in performing or supervising the tasks, or from actual job

performance data collected by direct observation, This means that if
standards for a particular task are not already documented, one of these
approaches will be required to derive the standards.

The standards for some tasks can be at least partially derived from the

characteristics of the equipment required to perform the tasks.

EXAMPLE

Long-duration fire bursts by a machine gunner may overheat
and damage the weapon. Therefore, in addition to
accuracy, the standard must include a maximum burst
duration,
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Standards should be documented in sufficient detail to accurately : 7
communicate the requirements of the job to the instructional designer
who will use this information. Often, to simplify writing the standards
statements, a number of implied standards are not included in the docu-
mentation but are intended to be a part of the standard. Some of these
implied standards are "complete and accurate," "submitted on time," and
“correct solution." This means that for some tasks, the standard of
performance is implied in the task statement and need not be listed as

a separate item,

EXAMPLE

If a task is to drive a 1/4-ton truck from point A to point .
B, "obeying traffic laws" can normally be assumed to be part
of the standard. This means it is an igp!lea standard.
However, in thc case of a military policeman, the task may
require that he violate certain traffic laws. If this is the
case, the standard must be stated.

While standards for some tasks can be confidently and objectively
stated, standards for many tasks are highly subjective. What would be
the standard for "repair carburetor on a wheeled vehicle"? Suppose pro-
duct standards for repaired and rebuilt carburetors are well documented
in technical manuals. Does this product standard provide an acceptable
standard for performance of the task? If it takes the mechanic two
months to make the repair, is that acceptable? If not, how long should
it take? But how long it takes depends, at least in part, on what is
wrong with the carburetor. To determine a separate standard for making
each possible combination of repairs to the carburetor would be a huge

effort; fortunately, this is not necessary. If a time standard is
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derived, the maximum Yength of time required by most mechanics to make

f-  most repairs should be adequate. Any exceptionally lengthy repairs

could be given a separate stendard if such repairs were in fact found to
exist.

1.3 OQOverview of Job Analysis

Job analysis begins, then, with the recognitfon of a discrepancy between
Job performance ability and job performa:ce needs--a discrepancy that
E cannot be corrected by existing training courses, either because no such
course exists or because analysis of existing courses (Block I.4) indi-

cated that no acceptable course exists,

The first step in developing adequate training is te collect valid

and relijable data about the job. The original source of valid and reliable

job data is job analysis. The steps in carrying out the jub analysis are

1 sl

¢ shown in Figure 1.5 (the foldout page at the end of the block).

] As you will note on the flowchart in Figure 1.5, there are alternate
routes for gettiné from the beginning to the end of this block. The
procedures that follow will indicate the advantages and disadvantages of

the different routes. The ISD process does not dictate a specific pro-

e A

cedure. The basic requirement is that you make logical decisions based
on the resources and constraints with which you must work. The quideYines

that follow will assist you in making those logical decisions.

Regardless of the route that you take through this block, the ultimate
end product, or output, must include a validated list of tasks that make

up the job. These tasks must be described in sufficient detail to permit

collection, in Block 1.2, of valid and reliable data for use in making
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decisions as to which tasks will be trained. In addition, for those
tasks selected for training, sufficient information such as conditions,
initiating cues, standards, and elements must be collected and verified
to nrovide a sound basis for developing Job Performance Measures (JPMs)
in Block 1.3, selecting or designing instruction in Phase III, and
conducting external evaluation in Block V.2,

Although job data often are collected at the lowest level of organization
(the sailor, artilleryman, repair man, or supervisor), the procedures used
must be coordinated and controlled at higher levels of command., If this
is not done, the personnel system or training program may reflect "what
exists™ rather than "what should be." 1If a school performs job analysis
and uses the data to construct a training program without careful screening
or review, there is a serious risk of reflecting too many "field expedients”
or "stopgap" measures. ODoctrine must be carefully and appropriately com~

bined with job data.

The job data must be reviewed by responsible staff who will contribute
to them, When this approach is used, more than just approval or disapproval
will result. Often there will be a change in applicable doctrine or regula-

tion controls, This procedure helps coordinate such related actions as

recruitment, selection and assignment, equipment research, development, and
procurement, What has been developed is basic management data. Such data

can be of considerable value if it is furnished to each cognizant manager

in the system,

2,0 PROCEDURES

The procedures section of this block, and every other block, will follow

the flowchart on the last page of the blnck. It may help you keep track
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of where you are on the flowchart if you leave the flowchart folded out

while you use the procedures section. At the beginning of each step in
the procedures is a reduced copy of the same flowchart, with the appropriate
step identified. by comparing the two, you should be able to keep up with

exactly where you are in the block.

2.1 Review Available Job Information [:"-ﬂ

When you receive a job analysis assigmment,

the target jodb may or may not be familiar to

i

you. There probably is one advantage to not

y

1

being familiar with the details of the job,

i

You may try harder., The result might be that

—

you will pay more attention to the actual

details of the job and will tend to dig deeper

into the relationships of each part. This will
result in a clearer picture ¢f how each part of the job relates to

each other part and where these bits of job activity vit into the

total picture of the job.

However, starting off being unfamiliar with the job does not mean you
can stay that way. Regardless of your degree of familiarity with the job,
your first step is to find out as much as you can about the job from both
official and unofficial documents. The primary purpose of this review of
available job literature is to:

1. Learn as much as you can about the general nature of the job,
2. Find out how much, if any, of the Job analysis work has already

been done.

i, ummwi‘ﬂ“ m
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3. Prepare, if little or no job analysis work has been done, a

tentative list of duties and tasks that appear to make up

the job.

By reviewing available job literature, you will become more familiar
with the job and you will get a clearer idea of how much work needs to be
aone to complete the job analysis., These are things you will need in the
next step of planning your job data collection method. Appendix B, page 95,
of this block 1ists a number of job information sources. In addition to
reviewing available documents, you should not hesitate to check your initial
ideas of the nature of the job with any available individuals who are familiar

with the job, S

[_J‘J

2,2 Develop Data Collection Plan

Once you ere familiar with the general
nacure of the Jjob and with any job analysis
work that has already been done, you are ready
to develop your data collection plan, Some

of the more common ways of collecting job data

are:

i. Individual _and observation interviews.

The on-site interview and observation method invelves sending expert job
analysts to interview job incumbents (job holders) and their supervisors,
and to observe job incumbents performing the work activities. In

the individual interview, data can be collected on duties and tasks
performed, frequency and duration of performance, conditions under

which tesks are performed, tools and equipment needed, cues that initiate
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task performance, to what standards the task must be accomplished,

and the elements that make up the tasks.

The observation interview is essentially the same as the individua)
interview except that the job holder is observed in the job environment
performing all or a substantial part of the job. As the job holder perferms
the tasks, the analyst may ask questions to obtain a better understahding
of the job. |

il \Hm

The individual and observation interview approach is probably the most

practical data collection method for getting detailed information about
a job, It permits flexibility in getting the required data and provides
an opportunity to evaluate the quality of the responses.

Disadvaritages of the individual and observation interview method
are that it is a time-coasuming process, it is expensive to apply, and
its effectiveness is largely dependent upon the skilis of‘ﬁhg Job aralyst,
Also, it may provide some nonessential br eirroneous informatfon. This
can be corrected by interviewirg several individuals in different locations,
Even thcugh these disadvantages tend to limit the number of people inter-
viewed, there is doubt as to the validity of any jcb analysis datz collected
by a method or combination or methods that does not include some individual
and observation interviews. FEven though the number of people interviewed
is small, the importance of such field werk is great,

2. Questionnaire survey. The use of questionnaires permits the

job analyst to make limited contact with a large number of individuals.
Questionnaires have the advantages of yielding large amounts of informaticn

at a relatively Tow cost and of ot requiring trained interviewers, This

survey method requires the inciusion of very clear instructions since the
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Jjob amalyst will not be present to give assistance and answer questions.

A major disadvantage of questionnaires mailed to individuals is that returns
tend to be low, especially if the guestionnaire is long and involved and
must be filled out on a person's own time,

Questionnaires can be mailed to individuals who are asked to complete

and return the questionnaires. Or they can be administered Lo groups

of Job incumbents and superviscrs by local personnel who have the responsi-
bility and authority to make sure all questionnaires are completed and
returned. The effectiveness of a questionnaire survey depends largely on
whether you have available a "system" or organization responsible for con-
ducting such surveys. With such a system, you can be assured of having
your guestionnaires completed and returned *u you, This i true because
such a system has the authority to "make it happen." Without such a system,
the results of a questionnaire survey may be less than desirable.

There are two basic types of questionnaires, the closed form and the
open form. The closed form corrains a list of possibie items to be
selected or blanks to be filled ir with words or numbers. This ferm has
several advantages, It is likely to take a minimum amount of time to
complete, thus increasing the chances that it will be comn'eted and
returned. The process of tabulating and summarizing responses is simpler
and Tess time consuming tnan with an open form questionnaire. Machine
tabulation and computer analysis of the completed forms are practical
when a large number of questionnaires are used. However, the closed
form is much more difficult to prepare. The designer must be sure to

includa all possible responses that he expects from any of the people who

will complete the questionnaire. Also, the designer must construct items
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on the form so that they clearly communicate to the usars exactly what

the designer 1s trying to ask. A1l but the last item in the cuestionnaire
in Appendix C, page 100, and Appendix D, page 103, are examples of closed-
form questionnaires.

The open'or fréenresponse questionnatre gives the user a great deal
more freedom in responding to questions about Jobs, More complete answers
to questions are possible. It is less demanding on the designer because
the danger of overlooking certain responses or the necessity of minimizing
the number of responses is reduced. However, this form has several
serinus disadvantages. It is much more difficult and time consuming to
fill cut, and tabulating and suwmarizing the responses is a complex and
time-consuming effort.

Questionnaires can, of course, combine the open and closed forms.

Examples of open~form items are the last item in Appendix C, page 100,

and Appendix D, page 163,

3. Jupry-of-Experts. With this method, a group of personnel,

selacted for their experience and knowledge of tne job, i; brought
together to record and organize the required job analysis data. This - 1
method is particularly useful in collecting job data on new jobs or on
managerial and supervisory jobs where many of the most critical behaviors - ;
are not cirectly observable. Also, the Jury-uf-Experts method canbe
effectively used as a suppiement to individual and observation interviews,
Since the members of this jury are experts in the Job being analyzed,
their collective effort should be decisions about the requirements of

the job. In general, their greatest effectiveness is in evaluating and

making decisions about job data that have been collected from other

sources by other means.
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This method can be very expensive because of the personnel involved
and the time required. Also, if all of your experts come from schools,
there may be a tendency for the outcome to reflect what exists in training
rather than what actually exists on the job. Experts should be samplad
from a number of different areas; they should not all come from schools.

4. Group interviews. With this method, a group of job incumbents

are brought together to provide information about their jobs. The job
analyst interviews the job holders as a group, asks questions about job
performanie, and possibly has the group list job data on data collection
forms. Unlike the jury of experts, the group interview generally is not
a decisfon-making body. Its primary function is to provide information
about their jobs, not to make decisions about existing data or organize
the new data.

The group interview is a relatively inexpensive approach to collecting
job data. It can be put to good use in gathering data on tasks that can- , 3
nét be easily demonstrated or observed in the real world (for example,
tasks that are performed only in combat). However, because the group
interview involves recall, rather than recognition, it tends to provide
data that are incomplete or inaccurate,

Most job analysis data collection plans for existing jobs include some
combination of the four data collection methods we have just discussed.
In order to help you develop an appropriate plan for your particular job
analysis effort, we will discuss th2 techniques and reasons for each of
four different plans. One of them should fit your situation. These four

plans are:
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1. Anclysis of new job

2. Initial emphasis on on-site interviews
3. Initial emphasis on questionnaire survey
4, Other

Figure 1.6 shows the more probable alternate paths that you might

choose for carrying out the activities reguired in Blocks 1.1, I.2, and

.

1.3, Reasons for choosing a particular path wiil be given along with
the following discussion of cne techniques and reasons for choosing a

particular one of the four plans listed above.

2.2.1 Analysis of New Job

4 If the job you are going to analyze is a new job (that it, no one is

i doing the job now), the only data coliection methods discussed earlier in

this section that will be of much use to you is therdufy-of=Experts method.

The other methods all are directed toward finding out what an existing job

) : is 1ike. Job analysis for a new job requires drastically different approaches. ;
k These are discussed in detail in Section 2.16 of this block. If you are ; ;

analyzing a new job, Lurn to Section 2,16 for details of how to proceed,

2.2.2 Initial Emphasis on On-Site Interviews

For an existing job, there are only two reasons for not beginning your
job data collection with on-site interviews of job holders and supervisers:
1. There already exists a current, complete 1ist of tasks that
make up the job, and you have available in the field individuals

with the responsibility and authority to assure completion and

return of questionnaires designed to validate the existing task
list,
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NEW JOB?

YASK LIST
AVAILABLE?

WHAT
DATAWILL YOU
COLLECY FIRST?

OF YASKS

TARK LIST AND
DETAILS OF
PERFORMANCE

TASK LIST
ONLY

VALIDATE TASK LIST
(BLOCK L1, SECTIUNS
2.82.13) AND COLLECT
OATA FOR SELECTING
TASKS FOR TRAINING
{BLOCK 1.2, SECTION 2.4)

=

DEVELOP TASK LIST
{BLOCK J.1, SECTIONS
23-2.0) AND DETER-
MINE DETAILS OF
PERFQUMANCE OF TASKS
{BLOCK 11, SECTIONS
2328

DEVELOP TASK LIST
(BLOCK L1 SECTIONS
2328}

VALIDATE TASK LIST
(BLOCK L1, SECTIONS
2.92.13) AND COLLECT

DATA FOR SELECTING TASKS| ’

FOR TRAINING (8LOCK 1.2,
SECTION 2.4)

SELECY TASKS FOR
TRAAINING (81 OCK L2,
SECTION 2 A}

VES

S¢E BLOCK 1Y,
SECTION 2.18

COLLECY DATA FOR
SELECTING TASKS
FOR TRAINING
(BLOCK 1.2,
SECTION 2.4}

Y

SELECT TASKS FOR
TRAINING (ELOCY.
12, SECTION 26}

OETYERMINE DETAILS
OF PEAFOAMANCE OF
TASKS SELECTED FOR
TRAINING (BLOCK

L1, SECTIONS 2.3 2.0)

DEVELOP JPMs
[:1%a 0 X H)

VALIDATE JPhNs
{BLOCK L3}

FIGURE I .6: Possible Alternative Paths for BlocksX.1,X.2 and 1,3
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2. Consiraints of time or funding demand that you do a less than
adequate job analysis. Experience has shown the clear advantage
for doing the first job analysis right. If it is done right and
completely, it tends to minimize the changes necessary when it
comes up for periodic review (every four years, more or less,
depending on command decisions). Further, the job analysis
portion of the Phase I effort is probably the most important
part of the total effort. Keep in mind the old familiar saying:
HWe never have time to do it right, but we always have time to
1) 1t again. It must have been written by a professionzal job
analyst who was pressed to do a quick and dirty job in the

name of expediency.

In item 1, 2.2.2, "current" means that the job is not likely to have
changoed significantly since the task list was prepared. '"Complete" means
you can determine with reasonable assurance, by reviewing the list with
several technical advisors, that no tasks are left off the 1ist., At this
point, we do not mean that conditions, initiating cues, standards, and
elements are listed for each task.

Since this task list might have been prepared from various technical

1 documents rather than from actual interview and observation data, validation
of the task list by a large number of job holders and supervisors becomes
critical. This is the reason for the need for assurance that all or most

of the questionnaires used to validate the list will be filled cut and

returnad.
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If neither item 1 nor item 2 fits your particular situation,
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your data collection plan should be:
1. Select and train on-site interview job analysts, unless
stsh personnel are already available. (Section 2.3).
2. Prepare or select interview/observation data collection
forms. (Section 2.4),

3. Select interview sample. (Section Z.5).

4. Make administrative arrangements for interviews/observations.

(Section 2.6).

IR

: 5. Conduct interviews/ubservations, and collect data.
§ (Section 2.7).
Consolidate data. (Section 2.8).

Prepare survey questionnaires, (Section 2.10).

6
7
- 8. select survey sample, (Section 2.11).
9, Conduct questionnaire survey. (Secticn 2.12),
10. Revise job data as required. (Section 2.13).
11. Collect any required job data that has not already been
collected. (Section 2.14).

Each of these steps is discussed in detail in Sections 2.3 - 2.14 of
this block,

Three additional decisions will have to be made before you can call
your data collection plan complete. First, in collecting data in step 5
above, how much data are you going to collect? You have two major options:

1. Concentrate on listing the tasks that make up the job.

Collect only enough information to prepare a complete,

i
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understandable task list, After you select tasks for training

(in Block 1.2), return and collect conditions, cues, standards,
and elements, gathering information on only the tasks selected
for training.

2. Initially gather all the information you are likely to need

on all tasks.

You should decide between the two, based on convenience and economics.
If you are stationed in Washington 1,C., and the job interviews must take
place en an aircraft carrier in the middle of the Pacific, you probably
will wish to collect as much information as possible on the first trip.
However, if much of the interviewing will be done near where you will be
anyway and if the individuals who will be interviewed are readily available
at any time, you probably will wait until after you select tasks for train-
ing before going back for more detailed information.

A second decision you must make is whether Job Performance Measures
(JPMs) will be developed at the same time you are conducting interviews/
ocbservations. Often a different person or group develops JPMs. Hewever,
if the same people will be analyzing the job and developing JPMs, there is
nothing wrong, particularly in remote locations, with getting as much
information and assistance as possible on the first trip.

A third decision has to do with step 9 on page 44. In conducting your
questionnaire survey, will you only validate (make sure of the accuracy
of) your task 1ist? Or will you also collect the Block 1.2 data for
use in making decisions as to which tasks to train? Where both groups

of data will be gathered from the same group of peopie, you should do
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both at the same time; that is, with the same questionnaire survey.
However, some of the data you will need in Block 1.2 mav be regquired
from a different group of people. For collecting such data, you will
need a different questionnaire and a different survey. Either way, it
probubly is clear to you that you are going to have to become familiar

with Bluck [.2 before you can make that decision.

2.2.3 Initial Emphasis on Questionnaire Survey

If a reasonably current and complete task 1ist already exists, and you
have resources for conducting a thorough questionnair: survey, your data
collection plan should be:

1, Verify task inventory. [Section 2.9).

2. Prepare survey questionnaires. (Section 2.10).
Select survey sample. (Section 2,11).
Conduct questionnaire survey. (Section 2.12).

Revise job data as required. (Section 2.13).

(=2 w & [ ]
. . . .

Collect any required job data that has not already been

collected. (Section &.14).

The only additional decisions you have to make with this plan are the
last two decisions discussed in 2.2.2. Again, if the same individuals
whu perform the jou analysis alsu will develop JPMs, particularly in remote
locations, part of development of JPMs can Le dane concurrent with step 6
above. PMso, where the validation data and the data for making decisions

as to which tasks to train will be collected from the same group, both

data should be collected at the same time.
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2.2.4 Emphasis on other Data Collection Methods

Unique conditions or constraints in your command may dictate that you
use some data collection plan other than the ones discussed above. In
general, when you are forced to deviate frem the plans already discussed,
the effectiveness of training programs based on the job analysis will be
reduced, The data collection plans already discussed are recommnended
because they have proven to be a sound basis for training programs.

This cannot be said of short-cut plans that you may be forced to use.

There occasionally are practical reasons for adopting a less-than-

ideai plan,

EXAMPLES

1. If some emergency situation demanded that a
training program be put into effect in a very
short period of time, a number of short-cuts
might have to be taken. The resulting training
might be less than ideal, but it might have to
suffice--at least until you have time to do it
right,

2. If a relatively minor change in a weapons system
made necessary some changes in a few tasks that
made up a job, it probably would not be practical

to analyze the entire job to make these relatively
minor changes or additions.

The primary point here is that, if you short-cut any part of the job analysis
procedure, it should be a thoroughly documented, planned deviation. You
should know you are doing it, know why vou are doing it, and be willing

to accept the less-than-optimum outcome that may result from it,.

Details of carrying out alterratz data collection plans are discussed

in Section 2.15 of this block,
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2.3 3elect and Train Job Analysts

Job analysis should be performed only
by carefully selected military and civilian
personnel who are competent in the conduct of
job analysis. Some team members may be drawn
from an insteuctional staff, but the team
should include representatives from all of

the command elements involved in decision

making. Hopefully, at least most of your
team will be skilled at job analysis. If you have some members who

have little or no training, you should team them with skilled per-

sonnel until they have demonstrated thair competrincy in a job interview
situation,

Regardless uf the amount of previous training, 2ach team member will
neea to review the information that you have collected about the specific
job to he analyzed. Each member must become familiar with the general
nature of the job. The job analysis training program allows them to
examine background materials and resolve differences of opinion'about
what constitutes the job. This training prepares the team memhers to
record and document details of the work activities as they are performed
in the field. Since different pecple wil1l be involved in Studying
the same types of work activities, it is irportant that each records
what he sees, in the same fashion, and that each tries to look at
various factors in the same way. Each of the job analysts, however,
comes from a different background., Each tends to interpret things

differently in terms of this background. The exchanges and arguments
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during the job analysis training period, particularly coming to

agreement on terms and interpretations, is an extremely important part

of the readiness program for effective job anaiysis.

2.4 Select or Prepare Interview Data Collection Forms

Two Lasic types of forms are needed

for recording the interview data. The first ' ~-__:::l\

-)- \
i, » form for recording backgrcund informa- ’ }W

tion about the person being interviewed.
This form includes identification information,

location, previous experience and education,

and other job-related information apart from

=

exarple of such a form is shown in Figure [.7, __;w

the specific duties on tasks performed. An

The other basic form is for use in recording the actuai job
data. This form can serve an additional purpose of giying some
structure or guidance to the analyst to assist him in asking the
right questions and making sure he has the details he needs. You
will want your data collection forms to aid the members of your job
analysis team in colliecting informatica in a cystematic manner, but
at the same time be sufficiently flexibie to permit your team to handle
unique situations. The design of the particular form you should use
depends, of course, on the degree of detail you have planned to reach in
the particular interview., If only the tasks are to ba listed, a relatively
simple form will be adequate. If you wish to collect detailed information
about each task, a form such as that shown in Figure I,8 should be

adequate. Details of how to use such a form will be given in section 2.7,




A.

56
JOE ANALYSIS INFORMATION SOURCE

DATE___ .
Identitication Information:
1. Name Rank Svc.No.
2. Present Work Assigament

Primary Specialty

B W

Secondary Specialty

(32}
.

Present Pay Grade

Job Locatiun Information:

1, Official Designation of Unit

2. Mailing Address

3. Telephone Mumber and Exten'ion

4. Present Geographical Location_

|
|

Experience and Other Job Related Information:

1, Total Months in Present Work Assignment

2. Total Morths in This Career Field

3, Total Months at Present Base

Total Months in Active Military Service _ _

4
5. Re-enlistment Plans
6

5, Highest Education Level Completed

7. Number of Subordirates Supervised

8. Primary Job Interest

9. Training Received for Present Work

FIGURE [.7: Sample Background Information Fui.
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2.5 Select Interview Sample

g{]

You are now ready to select organi-

)

zations and individuals to provide you
with the needed job déta. The complexity
of the job, the availability end quality of

published sources of job informatior, and

TR
.|

S Jll
L

<

the numter of people in the particular job

will, of course, determine how much and

-
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what kinds of information you need to
collect. This will strongly influence the make-up and size of your

sample. If the complexity and amounit of required data are great, the
number of organizations and individuals interviewed will increase.

At the beginning, it is neither possible to know which job holders and
supervisors will give the best and most complete information, nor to know
precisely how many interviews will be required. While most people will be
cooperative and try to help, you are likely to get different pictures of
the job from different individuals. This is the reason for interviewing
a nunber of people. In this way, you eventually will get a clear picture
of the job as it is actually being performed, Some individuals will
describe the job the way it is rather than the way it ought to be. Some
will describe it as it ought to be rather than the way it is. Others will
describe it the way they wisn it were. Some will simpiy know more about
the jcb than will others and will be able to provide more good information,
For these reasons the number needed is likely tc be determined as the inter-
views progress. The job analyst stops interviewing wher he and authorita-

tive advisors believe the information coilected present. @ well-structured

el
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and essentially complete picture of the job. At this poin%, additional : -

interviews yleld very little, if any, new information, ;nstgad. the
new inputs begin to Jook more and moré like the information already
weliected. |

Froh five to ten interviews from each of several representative units
often will be adequate for a preliminary task Tist in a relatively simple
Job. Parhaps at least twice this ﬁyﬁber will be required if all necessary
informétion about éach tégk ;s co!iected. As a general rule, and to the
extent practical, the nore interviews the better. At least it is safe to
say that too many interviews is Letter than too few,

In selecting units for interviews, you should select units that:

1. Have at least a small number of job holders and supervisors
who do the particuiar job to be analyzed., Preferably, you
should choose some units that hava a re]atiygly ;ma11rnqmpgr
bf Jjob holders, and some units that have i1arge numbers,

2. Are geographically and environmentally representative

3. For interservice programs, are representative of each service

In selecting individuals within the units, you should select a group
made up of individuals who:
1. Perform and supervise the job being analyzed (The group
should include both workers and supervisors.)

2, Perform with average satisfactory proficiency g

(28

Are representative in torms of length of time on the job

-9

Are representative in terms of training
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In addition to th? preceding, you will want to choose at least a few
Jjob holders or supervisors who are acknowledged experts at the job. Frem
these individuals, you may get some details of certain tasks that you

cannot get from any other source.

2.6 _Make Administrative Arrangements

As scon as you have selected your survey

sample, you need to coordinate administrativa
arrangenents to include some or all of the
following:

1. Command approval

LA\

Funding

. Preparation of orders

Obtaining passports &and visas

Innoculations

Travel reservations

N W

Notificatich of units or organizations to be visited for

purpose, time, and duration,

2.7 Conduct Interviews and Collect Data

You are now ready to conduct intey-
views and observations and record the data
This can be one of the most difficult and

rewarding efforts in the ISD process.
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2.7.1 Conduct Standard Briefings

‘ Upon arrival at each unit, you and your team should present a standard
' oriefing to headquarters staff persornel, commanders, supervisory personnel,

and the job incumbents in the survey sample units. These briefings are very

f' ) important because the full cooperation of all involved and concerned is very
critical to the success of the job analysis. Depending on the number of
people involved, one briefing may not be enough, Maybe a different briefing
for each of the different levels must be prepared and presented, The briefings
must be well-prepared and professionally and sincerely presented. They imust

communicate to the lowest level that we all want to do a better job and the

only way adequate information can be gathered is to go directly to the actual

Het “Eaices

on-the-job person and to his supervisors. Ffollowing is a iist of the reasons

why the briefings are given to the various groups listed. The briefings

prepared for each group should fulfill these needs.

1. Headquarters staffs, The job data developed will bezome the basic

management information for this group. They must know lefore
the fact what you are doing, how you are doing it, and what
product you will deliver, They should also realize ‘iat you . re
merely going te report what is happening in the field. If what
is happening is not what people think is hapvening then they
(the headquarters) will have to examine the data and make

decisions about what will be changed, modified, or returned

to that which was originally envisioned. If the way the job
is actually being performed in the field is not the way head-
quarters wants it to be performed, they must make decisions

and take appropriate action to correct the variance. They
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must tell you what changes, if any, they intend making to
insure that your final job analysis data reflect what should
be as well as what is.
Conmanders. The commander of the unit you will visit must be
made to realize that you are not an aud’t team or an inspector
general. You are there to observe the way his jobs are done
$0 that the training, personnel, logistics, force development,
etc., poople may be more aware of the commander's position and
more responsive to his needs. You require his support and
understanding. If he gives you the "key to the unit," your
job analysis can be done well. If he resists you, you will
be relegated to the role of spy, troublemaker, etc,
Remember, howiver, you are coming to him with the support
and blessing of a higher headquarters. This may help on the
surface--but you must convince the Comnander on a one-to-ane

basis and get his genuine and sincere cooperation.

Supervisory personnel. The supervisor of the people whose jobs
you are analyzing is a key person. You need his assistance in
selecting job incumbents and in verifying data you gather. He
needs, alsc, to be convinced that your team purposes are

honest and in his interest. Generally, you can get his support
by telling him exactly wha* information you need, exactly why
you need it, what you are goino to do with it, and why you

peed his heip in making the program a success, Some of tnhe

details or examples outlined for higher level commanders inight

not be meaningful to him, so more appropriate examples may have
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to be developed for his briefing. Remember also to tell him
that, when you are looking at the job system within which

his people work, you must also look at his jeb from the

point of view of what influence he has on the conditions

of the job incumbent; i.e., supervisory assistance, standards

of proficiency and how he enforces them, and the parts

8o sure to emphasize to him that you

of the job he performs,
want to know what i5, as well as what is supposed to be,
The job incumbent is going

He

You

The job incumbent (job holder).
to provide the real meat of the Job analysis data,

He knows what the problems are,
He is a full member of

4.

i5_doing the job,
need to get information from him.

Tell him this. Tell him why you

tie military community.
Convince

are doing the survey and why you must come to him,
If you do this

him that he is important, because he is.
effectively and assure him that you have his commander's
and supervisor's sanction, he will be a real source of
Promise him--and deliver--feedback

valuable information.
on the project as you move toward action to solve problems,

Give him an investment and a future in his occupation and
Contributing in this way to "morale and welfare"

his branch.

can be a valuable part of the job analysis endeavor,

At the same time that you are preparing briefings, you should develop
A typical schedule is

a schedule for conducting the data collection.

' shown in Figure 1.9,

+ il
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DAILY SCHEDULE FOR CONDUCT OF COMMAND J0B AMALYSIS
Note: If the Command Job Analysis Team arrives

after noon of the first day, then the

second actua! day at a station should Le
considered as the first day.

Command Job Analysis Team Briefing for Unit Commander
Command Mission Briefing for Job Analysis Team

Tour of the Facilities

Unit Analysis Interviews with Operations Officer

ldentification of Major Work Areas

Briefing of Staff (including discussion of interview requirements)
Study of Nominee Records

éelection of Job Analysis Participants

Study of Operations Area to ldentify Environmental Conditions
Briefing of Job Holders and Others to be Interviewed

Setup of Interviews

Third Day, Fourin Day, etc.:

Interview
Observation
Interview
Observation

Etc.

Continuation of Interviews/Observations

Exit Briefing

FIGURE [.9: Sample Interview/Observation Schedule

[
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2.7.2 Select Interviewees

As soorn as you have briefed the uni! commander and his staff, your team
must brief the unit staff on the criteria for the selection of individuals
to be interviewed and observed. The criteria were outlined in Section 2.5
of this block.

Your team Should review the records of those who are nominated and
select for participation those who best meet the criteria, In addition
to the briefing outlined in the preceding section, members of your team
also should review the briefing with the participants when you meet,
individually, in their work areas. This is where the real motivation can
take place. These meetings should reduce or eliminate any remaining

danxiety about the interviews/observations.

2.7.3 Collect ldentifying Information

A1l information required to identify a particular job analysis report,
to fully identify the unit in which the person being interviewed works,
and to present background information about the man himself should be
recorded on the background informatior form you prepared in Section 2.4,

One copy should be completed for each person interviewed.

2.7.4 Interviewing, Observing, and Recording Data

In conducting interviews with the job incumbents and s.pervisors,
your team members should establish a good working relationship with them
before attempting to collect data. The briefings mentioned earlier
should have dore most of this. If the person being interviewed still

has questions about his role in the interview, answer his questions as

P
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honestly as you can. ‘Be sure thaf. when the actual data collection gets

T SRR e

under way, that the person being interviewed is the one to describe his

duties and tasks. Do not tell him what you think he does; let him tell
you. Get at the specifics of the job performance and record the data

éarefully. Ask questions about things you do not understand. When the

interviewee no longer can give pertinent and useful information, end the
interview,

If, in Section 2.2, you decided to collect only task inventory infor- :
mation on the first visit, let the interviewee know about this, Let him i 7 f
know you will be coming back later for additional information about some
of the tasks,

Remember that the job incumbent most likely performs only those tasks
assigned to him, He may not do all the tasks that make up the job, Diff-
erent supervisors split up work activities among the workers in different
ways. Also remember the job holder may perform some tasks incorrectly.
These are some of the reasons for interviewing more than one job holder'
and for also interviewing supervisors.

When your team members observe the job incumbents performing their
duties and tasks, be sure the analysts:

1. observe long enough to witness performance of all tasks that the
analysts do not understand, based on the interview informatior, . »
2, avoid getting in the way, | 3

3. ask questions only when necessary, and

4, make careful notes of observations.
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While 1t is essential that task statements be specific, unambiguous,

and have the same meaning to all who will use the information, it is not
essential that your original notes and statements be this perfect. During
the early stages of job analysis, do not worry about the size of the group
of activities you call tasks, or about overlapping and duplicating state-

ments., ldentifying tasks is a process that requires reviewing, reexamining,

and rewriting several times. Each time the cycle is repeated, the resulting

task inventory is more complete and accurate.

s

You probably will not be able to observe the job incumbent performing

all the tasks you wish to observe.

EXAMPLES

1. It would not be possible to schedule the fire
fighter to "remove a conscious injured person
from the upper floor of a burning building."

2. "Destroy enemy submarine" would be performed only
under combat canditions. The job analyst is not
likely to observe the performance.

3. Mhile a part ¢f "correct malfunctions in electronic
equipment" could be observed, too much time would
be required to vbsgerve correction of all possivle
malfunctions.

But, for those tasks or parts of tasks that are seldom perforned, he can
use indirect methods to gather the necessary job information. He can use
deccriptions of tasks by supervisors, experienced job incumbents, or other
experts, and analysis of such information sources as film or video tape,

The procedure must be systematic; it must involve verifying the job task

wWith more than one job incumbent and with more than one supervisor.
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The output of this section is severai groups of job information; one

RN ESTRRF ATy ST e
' ‘ |

group of information from each interview by each member of your job

analysis team. FEach group of job information will include the duties

AR QBRI

and tasks that make up the job. In addition, for each task (or for each
task selected for training, if your data collection plan called for coming
back later for details of the tasks) the conditions, initiating cues,

1 standards, and clements will be listed. Some of these latter itews,

particulariy the elements that make up the tasks, may already be docu-

IO IATE R

mented, This means you will need only to find the documentation and

check its accuracy. The individuals that you interview will be excellent

b i g

sources for both locating existing documentation and checking its
accuracy. Figure 1.10 is an exanple of a portion of a properly

documented job analysis.

2.8 Consolidate Data

At this point in the job analysis,
you may have a large number of 1ists of
duties, tasks, elements, etc. This

information probably was obtained from

R e

a number of individuals at several lcca-
tions by different members of your job

analysis team. Now, you must combine

these individual job analysis reports

into one master report. If all of
the reports are basically identical, you wiil have little difficulty in

consolidating the data. If there are major differences between some of

RS im0 s e g s e e
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the lists, your decisions wiil be considerably more difficult to make,

You may need to use additiona) Subject Matter Zxperts (SMEs) to resolve
some of the conflicts. Management decisfons may have to be mard: to
resolve differences in the job as actually performed by job incumbents

and the job as envisioned by their supervisors. You may have to recontact
some of the individuals who were interviewed, to clarify statements or
gather new information. The end product must be at least a tentative con-

solidated statement of the overall job.

2.9 Verify Task Inventory

As you will note on the flowchart in
Figure 1.5, this section appears to be
somewhat out of sequence., If, in Section

2.2, you chose the on-site interview plan, E;f;i—l %%i%% | %ff:]

this section is not what you should do

next. Much of what you have been doing [T*— <]

up to this time is collecting data and T:‘]‘
| _ | I

constructing a task inventory or list, LJ o

One reason you chose the on-site interview

plan was because you did not already have available a good task inventory.
[f you had, you might have chosen the survey plan instead. The first

step in the survey plan is to verify the task inventory. After that,

the two plans are basically similar. Therefore, we will pause here to

discuss verifying the task inventory, and then we will continue to

discuss the remaining steps for both plans,

R _
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How much effort reeds to be pu’ into verifying an existing task z

inventory depends upon:
1. the complexity of the particular job,
2. when the existing task inventory was made or when it
was last updsted,
3. how mich the particular job is Tikely to change over
time, wnd -
4. the basis for the existing task inventory: what method

vas used to collect the information.

In the next several sections, you will be cending your task inventory
to a large number of people. A considerable amount of time and money
wiil be spent finding out more about the tasks on your inventory, There-
fore, you want to take all reasonable steps to make sure the list is as
accuraté as praciica1 ggfégg you send it out to possibly hundreds of people.

Probably the best way to verify the existing task inventory is to use

the Jury-of -Experts approach. This method is discussed in Section 2.2 of : ;g
this blcck.
The primary concern of the verifying process is to make sure:
1. all tasks performed by all levels of personnel who do
the job are included in the task list, and

the task statements are worded sn that individuals surveyed

[aN]

for additional information will understand what is meant

by the statements.
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2.10 Prepare Survey Questionnaires

The information you gather with
the survey questionnaire may be massive,
repetitive, and could in some cases be
stored in a computer for ease of manipu-
lation and retrieval, Whether or not a

computer is used, you should know just

what kinds of data you will need and

where the data will be used., Collecting
useless data and storing it in a form that cannot be used are common
problems arising when the data purposes are not understood, The type and
quantity of collected data should be determined by your specific needs.
The next several steps deal with making sure beyond any reasonable
doubt that your task list correctly reflacts the real-world job, You
are going to accomplish this by sending questionnaires to a large number
of people who know about the job and by reviewing the returned data
to see if they verify the accuracy of your task list, This is called
validating the task inventory. The first step is to design the
questionnaire forms,
The details of the forms you use will be determined by:
1. how you will tabulate and summarize results, and
2, what information you wish to collect.
How you will tabulate and sunmmarize results will be determined by
whether you have available a computer and other automated data handling

equipment and by the number of people to be surveyed. To determine what

el Al
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information you wish to colleci, you should first consider what information

_ you need to collect to meet the requirements of this block. These data

requirements are:

1. Identifying information about the individuals being surveyed
2, Ident}fying tasks that are on the fésk 1ist but are not

performed

e T A T R

3. Listing any tasks that are performed but are not on the

2o

task list

4. Identifying any task statements that are incorrectly stated,

F and recommending revisions

In addition to the above, you may wish to collect information such as:
1. Data needed to determine which tasks will be selected for ;
training o g

2. Other management data that cah be economically collected : 7

with the same survey

You will remember that we said earlier that yov probably would want to

ik

collect at least part of the data required for Block [.2 at the same time
and with the same questionnairas you use to collect data for this hlock.
Block 1.2 will help you determine what kind of information you will need

to make decisions on which tasks to select for training,

Other management information often can be collected economically on

the same survey forms as those required for the data in this block, While

details of such management information is outside the scope of this model,

onc possible example is as follows,
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EXAMPLE
Management might wish to know which tasks are being
performed by individuals with an eignth g-ade educa-
tion and which tasks are being perfurmed vy individ-
uals with a high school education. If bntii groups
were found to perform the same tasks, management,

might wish tc reduce the eniry icquirement: for that
particular job.

One note of caution about the design of your questionnaire is that you
should keep the questionnaire as short as practical. In general, the form
should be designed so they can be completed in two hours or less., One way
you can save time on a complex task inventory is list all tasks under their
appropriate duty title. This will permit the interviewees to rapidly scan

groups of tasks that he does not perform and then proceed to the next duty.

EXAMPLE
A mechanic¢ who works full-time in the shop knows without
reading them that none of the tasks under the duty head-

ing, "Performing engine conditioning on the 1ijht Tine,"
apply to him,

A sauple form for collecting identifying information v.as shown in
Figure 1.7. Appendices C and D, pages 100-104, are examples of forms that
might be used to collect data for validatiny the task list. (Both forms
also include some information for making training decisions. This will
be discussed in the next block.) The forms in Appendix C are for hand
recording information, while those in Apnendix D are for machine recording

and summarizing.
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In addition to the preceding, you also will need to prepare detailed
instructions for completing and administering the questionnaires. An

example of such instructions 1s included in Appendix E, page 106, B

2.11 Select Survey Sample

As a general rule your survey sample s1ould

te as large as possible. This is particularly

true if you do not have personnel available

% ; with the responsibility and authority to assure
that most of your questionnaires will be com-
pleted. With appropriately designed question-

naires, computer prograns can easily analyze

returns from thousands of individuals.
The first step in determining the individuals to be surveyed is to

find out the total number of people in the service being surveyed

who are assigned to the particular job being analyzed., Personnel offices

of each service maintain such records. An attempt should be made to

obtain a sample of at least 3000 individuals. If there are fewer than

3000 individuals available, a 100 percent sample should be used., If more

than 3000 are assigned to a job, those selected for the survey should

be representative of the whole,

You should make an attempt to obtain a sample that represents thz

distribution of individucls in the job according to comnand and skill
level as it exists in the service. By using representative samples,
the survey results can be interpreted as refl2cting an accurate picture

of the job as a whole. Review of personnel records, either by personnel
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employees, members of your job analysls team, or your field representatives
who will conduct the survey, will be required to obtain data upon which
to base choices for your survey. Section 2.5 of this block gave guidelines
for selecting individuals for interviews. These same guidelines are

suitable for selecting your survey sample.

2.12 Conduct Questionnaire Survey [:::}-T:ZZI\
Before sending out the total number -

of questionnaires you intend using, you may

__JD&

wish to first send out a small number, This

B

will permit you to check the initial results

"1
-

and possibly make some changes in your question-

AN
R
|

naires or instructions. Then you will send out

what you hope will be the total number of

LA

questionnaires required.
The ideal way to administer questionnaires is group administration.

Where the local responsible official and his assistants schedule the.

administration, make certain that only eligible individuals are seated in

the administration avea, read the administrative directions, and provide

any necessary assistance in completing the questionnaires. The local

official then returns the completed questionnaires to the sending authority.
Often, particularly with individuals at remote stations, group adminis-

tration is impractical. In these cases, it is sometimes effective to

send the questionnaires to a responsible officer and request that he return

them by a reasonable suspense date. Careful attention should be paid to

the instructions for administration or self-administration. If the sending

NI
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command has no authority to require that a suspense date be met, they must
either abtain the concurrence of a conmand with that authority or be
willing to accept a reduced percentage return,

How much confidence can you have in the validity of your questionnaire
if you get less than a 100 percent return? Less and less confidence can
be expected with each reduction in the percentage returned. However,
if you only intend to use the questionnaires to find out whether the
individuals perform the tasks, you will be able to tolerate a lesser
percentage then 1f you intend to collect all useful information from
your iespondents. If your quastiomnaiies are highly reliable (that is,

if most respondents tell you pretty ruch the same tning regardless of

specific location or command), you can have more confidence, For example,
if all your questionnaires came from shore stations and half your DOS
is at sea, you would have much less confidence in the validity of the
results. Your confidence can increase as the spread of returns covers 3
all important stations, lccations, missions, and levels of the DOS.

what can you do if you are not satisfied with the percentage of returns

of the questionnaires? You can send out more forms to different people

1
and hope for better results; you can recontact some of the first sample 5
and try to encourage them to return the questionnaires; and vou can visit
& random sample of those wno did not respond and compare their forced ;

responses with the voluntary responses. Then you and your supervisors
will have to decide how much chance you are willing to take that the

data you have received presents a sufficiently accurate picture of the

Jjob as it rezlly exists.
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2.13 Revise Job Data as Required

Evaluation of the survey data collected
in the above block will show that:
s 1., Your task list was perfect; everyone
. agreed with it 100 percent, Or,
2. At least some individuals indicated
at least some discrepancies in

your task list.

If your task 1ist was consid2red perfect,

you are ready to move on to the next section of this block.

However, most

likely someone somewhere disagreed with you. The area of disagreement
could be any or all of the foilowing:
1. Some tasks on your list should be delated,

2. You left off some tasks. Some new on2s need {o be added.

3. Some of the tasks yocu listed were incorrectly stated and
should be rewritten,
] 4., Some duty statements were incorrectly listed, or some
5 tasks were listed under the wrong duty.
; Since these four items probably represent most of the probable changes,

this section will discuss how to deal with each discrepancy.

Firat, even if practically everyone said certain tasks should be

f deleted, vou should be hesitant to do so. At this point it is better to

L include tasks that individuals disagree on rather than to exclude them,

These tasks would not be listed in the first place if someone somewhere

did not coasider the disputed tasks a part of the job.

One exception tu

-
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this is if you have listed two or more task statements that are actually

the same task. In this case, vou will want to delete all but one of the
task statements and possibly restate the remaining one.

Item 2 on the preceding page is a more serious matter. You want to
be sure not to exclude any tasks that are a legyitimate part of the job.
If the suggested new task clearly is not a part uf the job, you should

reject the suggesticn that you include it. An example of this is:

EXAMPLE
A postal clerk claims some tasks that should be added
are "replace burned-cut 1ight bulbs" and "repair truck
used to deliver mail." While you cannot deny the possi-
bility that sume postal clerk somewhere actually performs

these tasks, neither task has any relationship to the job
of postal clerk.

The tasks in the above example are parts of other jobs, and unique
circumstances sometimes require an individual, at least temporarily, to
do part of someone else's job. You should not include such tasks in
your list.

However, if as many as perhaps 5 percent of the respondents indicate
that a certain task should be added, if these individuals are fairly
representative geographically, and if the nature of the task is such
that it could be a part of the job, you probably should include it.
Pemember that if the task is relatively insignificant, it probably will
be screened out in Block 1.2: SELECT TASKS/FUNCTIONS.

The same general statements as above can be made for suggestions that
certain tasks or duties are incorrectly stated or that certain tasks are

listed und=r the wrong duty, Remember that, since you have identifying

wmuwwwmwwwmmmMMMWMMWMWWWMWWWMWW%

L




76
information from each respondent, you ran recontact him in person, hy

JRTITL R et L

telephone, or by correspondence. You can deterinine if his information
is correct and base your decisions partly on the credibility of the
respondents,

In the firal analysis, the consolidated list should be acceptable:
to you and your command. While this does not mean you should make
arbitrary decisions, it does mean you may not be able to completely
please everyone. Document the decisions you are forced to make, give

the reasons for your decisions, and move on to the next block.

2.14 Collect Other Required Job lnformation

In Section 2.2 of this block, when
you developed your data collection plan,
you made a decision as to whether your
initial data collection effort would be
restricted to developing and validating

a task inventory or if you would initially

collect all required job information, If

you made the latter decision, you will now [:] [_{~J%%

have most of the conditions, initiating cues, I

standards, and elements for each task. However, if you have not yet
collected this data or if you added new tasks in Section 2,13, you will
need to continue with your job analysis effort. If you decided to select
tasks for training in Block 1.2, and then collect the additional data only
for tasks selected for training, you will need to complete the prucedures

in Block I.2 and then come back to this point in this block,

ke
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Regardless of your original plan and what you have done up to this
point you will need thorough documentation of conditions, initiating cues,
standards. and elements for each task or at least for each task selected
for training, While there are several possible ways to accomplish tnis,
there is only one recommended way: Follow the steps outlined in bections
2.3 - 2.8 for on-site interview cullection of data.

If you still have to coilect all of the required information about
each task, this represents a sizable effort, If you have most of the data
but have added several nuw tasks, the remaining effort will be a minor one,
If all the required conditions, standards, elements, and such information
still must be collected, at least you already have a good task list;
and 1f vou have seclected tasks for training, you do not have as many
tasks with which to work.

When you complete this final effort, you are ready to check the formal
documentation requirements of 2.0 of this block and then move on to

Block 1.2 (or 1.3 if you have already selected tasks for training).

2.15 Carry Out Alternate Data Collection Plan

In Section 2.2, we mentioned
that you might, because of some
situations or constraints, develop
some data collection plan for an
existing job, other than the two
major plans we have emphasized.
Two major reasons for an alter-

nate choice were:
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1. Only relatively minor changes have been made in the job,
The extent of the changes does not justify extensive
on-site interviews and questionnaire surveys.
2.

Time, cust, or other management constraints dictute that

you accept a less-than-ideal approach.

For the first situation, or other similar situations, a Jury-of-

Experts or the group interview approach might have been chosen, Following

this with a small questionnaire survey should give good ussurance that

your data is essentially correct.

If the second situation is your reason for developing an alternate

plan, we cannot, of course, argue with your doing the best you can with

what you have to work with, However, if you cannot afford to follow the

recomnended procedures, your probability of obtaining good resulis is

considerably reduced. Qur only suggestion nere is that, if you cannot

follow the recommended procedures, the credit--or blame--for the result-

ing training program should not be laid on the reconmended procedures!

2,16  Analyze New Job

If the job you are analyzing is
a new job (that is, no one does the job
now), most of the analysis techniques we
have discussed so far will be of little

assistance to you, Conducting on-site

interviews with or sending questionnaires to
individual job incumbents, or holding group

interviews with job incumbents can be useful

only to the degree that the new job resambles

a job that already exists.

“‘MNM W\WMWMMWWMWWWHWMWHWMWWW‘ ! il A e Y P S
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For the new job, you may initially have no job data al all., And you

may have no opportunity to see the job in actual operati.a, But in spite
uf these limitations, it still may be necessary to have a training course
ready in time to beyin training before the new system or equipment is put
into operation,

1deally, as jobs are envisioned as part of a new operational concept
or of new equipment systems, the jcb analysis teams are notified; and they
become a part of the development activity. In this way the required work
activities within the new systen can be documented and translated into
job analysis data as the system develops. This serves in two important
ways:

1. If the system concept is developing a "people" requirement
that is impossible to fulfill, this fact can be announced
and the system can bz modified.

2. The documented job analysis data can be the basis for
iraining programs that wiil develop graduates to coincide
with the intreduction of the new system in the field.

This also increases the likelihood, in the equipment-oriented
areas, of early introduction of the equipment into the

training program.

Regardless, however, of the point in time that you L~come invoived
in the new program, the data collection method you use will be largely
determined by whether the rnew job to be analyzed is equipment-oriented
or non-equipment oriented. And cne essential resource that you have
on your team is the Subject Matter Experts (SMEs) in systems or equipment

similar to that involved with Lhe new job you are analyzing.
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2.16.1 Non-Equipment~Oriented Jobs

The beginning point, when analyzing a new non-equipment-oriented
job, is to review the available information. Since a management
decision has been made to establish the new job--otherwise, you would
not have been assigned to analyze it--someone, somewhere has at least
a general idea of what the new joh will be like. Most likely this
information is documented and available for your use. Analysis of
this information may show the new job to be a regrouping of a variety
of tasks that are presently being performed in other closely related

Jobs, with sume new tasks added.

EXAMPLES

1. A new job of Stock Control and Accounting Specialist
might include many tasks presently performed by
Automotive Repair Parts Specialists, Aircraft Repair
Parts Specialists, and Communications-Electronics
Repair Parts Specialists. The new tasks might be
operation and control of a computer-managed inventory
control system,

A new job of Unfaulryman, On ceash Scout Dog H:ndler
might include most of the same tasks performed by other

Infantrymen, but in addition it includes scout dog
handling and dog obedience training. :

Once you identify, at lTeast tentatively, the tasks that are already
performed in similar jobs, you can aralyze that part of the new job by:
1. locating and reviewing existing job analysis data for those
tasks, or
2. if the above documentation does not exist, is incomplete, or
is outdated, conduct on-site interviews with individuals who

perform and individuals who supervise the tasks.

e e e
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For the new tasks, you will have to look further for appropriate infor-

E
H

mation, Most likely you will find that similar tasks are performed some-

where by someone. Very few things in the world are completely new. You

will have to gather data for th_u’new ta_sks from the best available séurces:
other services, dthef govemmént.agen,éie»s. or 'pr’fivaté industry.' You and |
your Subject Matter Experts (SMEs) may have to make some assumptions
abyut the tasks that may later prove to bé wrong. In any case, your

data will nnt be totally valid until analysis is done on the job after - -

the operation begins.

2.16.2 Equipment-Oriented Jobs

The armed services rarely, if ever, can afford to wait until new
equipment arrives before beginning training for use and maintenance of the

new equipment.

EXAMPLE

When the new B1 Bombers arrive, or very shortly
thereafter, someone must be trained to fly them,
someone must be able to operate the new electronic
equipment, and someone must be trained to maintain
the bomber and all its equipment.

Most new or advanced systems are really the second or third generation

of existing equipment, New jobs such as operating or maintaining the new
equipment arc comewhat similar to operating or maintaining the old equip-
ment. Data obtained for jobs on the 0ld equipment can be used as a basis
fir analyzing the new job. Analysis of an equipment-oriented job depends

heavily on a clear understanding of the new equipment. This is the major

reason for having SMEs on your team who are thoroughly familiar with siiilar
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equipment, They are much more likely to understand how the new equipment
13 different and, thus, how the tasks that make up the new job will be
Jifferent. '

In some cases, you can gather data from parallel work being done for

other purposes,

EXAMPLES

1. An equipment caentractor usually collects data for
engineering validation of his equipment prior to
production. These validation data often contain
information applicable to the new equipment-ariented
Job you are analyzing.

2. When the contractor begins testing prototype
equipment, there should be opportunity for the job
analyst to bring appropriate military subjects to
the factory site and let them sit in on the tests.
The use of the typical military operator would
certainly be beneficial to the contractor in his
tests and would provide an opportunity for Lhe job
analyst to observe and document job perfcrmance
requirements.

3. Observation of assembly techniques on the contractor's
assembly line and observation of final equipment

check-out procedures can provide data on oparation
and maintenance of the equipment.

Sometimes simulation may be used to obtain critical information.
At ather times, you and your SMEs will have to "think through" the tasks
in an attempt to define or predict the required behavior of the man on
the job who will use the equipment. Your team nmust obtain as much early
task data as poussible, and you must be willing to change the task list
as more data become available. Even at best you will end up with incom-
plete informalion. The more complex ihe equipment, the more errors are

likely to occur in your job analysis.
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As with analysié of existing jobs, the analysis of a new job should

result in a list of tasks that make up the job as well as the conditions,
initiating cues, standards, and elements that make up each task. However,
as we noted earlier, the data for this new job will not be total]y Qa11d
until analysis %s done on the jbb after the new equipment is put into

use. Typically, there is at Jeast a 25 percent change in the new job

after the first year of operation,

3.0 QuTPUTS
Completion of the procedures discussed in this block, and in all the
other blocks in the model, will result in several tangible products. These
products are a result of what you did in each block of the ISD model. In
addition to these products, another very critical part of the ISD process

is the formal documentation of sfgnificant decisions, activities, and

.pfob]ems produced or encountered in each block of the modei. Nat only

what you did, but also why, when, and how you did it are important and

nust be dozuménted. Some reasons for this formal documentation are:

1. You need to show your supervisor and others what you plan to
do and why. when, and how you intend doing it. And then, as
you carry out the plan, you need to report on your progress
to your supervisors and others. They are responsible for
monitoring your performance. For them to dc¢ this, they must
have adequate inputs from you.

2. If you end up producing exceptionally good--or exceptionally
poor-~training, others invelved in developing training have a
right to know how you did it. Over a period of time, you
are going to forget many things; you need to document as

you go along.
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3. A major factor in deciding whether soreone else's training

program, the use of which would result in considerable
savings, is suitable for your needs is understanding how
the program was developed. How did they develop tests?
[s it the same way you would have done it? Or did they
do it beLLer than you would have? What criteria did they
use to select tasks for training? MWas their criteria
similar to what you think is important? How did they
validate their program? How did they go about analyzing

the job? These are just a sample of questions for which

you would need answers before you adapted someore else's
! program to meet your training needs, Remember, if you
want these kinds of information fyom others, you

should be willing to provide it for courses you develop.

4. The ISD process is a repetitive process in that what you
do or what happens in one block iy require you to go back
and do some things differently in earlier blocks. 1If you
have not documented huw you did it the first time, you
may not know how to do it differently the next time.

5. A number of individuals are generally involved in an ]SD
effort to develop a single course of instruction. You may
do only the job analysis and then turn the program over to

another group. In order to continue with the orderly develop-

ment of the program, each new individual or group needs to

know not only exactly what has been done before but also why

and how it was done.
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The total output of eacn block, then, is both the product that the

procedures are designed to produce and the formal documentation pre-
pared, while carrying out these procedures, that permits others to under-
stand the series of decisions and events that shaped your final products,
A list will be given at the end of each block of this total output

required from that block.
The outputs of Block I i: ANALYZE JOB should consist of the following:

3.1 Products
1. Definition of the job (See example, page 86.)

2. A validated task list (See example, page 86.)
3. Conditions, cues, standards, and elements for each

task (See Figure I il for an example.)

3.2 Other Documentation
1. Statement of rationale for conducting a job analysis

2. Details of data collection plan, including rationale for
the plan and scheduled completion dates for each major
step in the plan

3. Details of actual data collection. These should include:
a, Any deviation from the plan and reasons for the

deviations
b. Copy of questiconaires
c. Summary statament of questionnaire results

4. Any other pertinent job analysis information not included

in the above

Wi
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Definition of the job:
The job of an OH-58 Helicopter Repairman includes
inspecting, testing, servicing, adjusting, calibrating,

installing, replacing, repairing, overhauling, and
rebuilding any or all components of the OH-58 helicopter.

Validated task list:
Service oil system-main {ransmission.
1. Inspect main transmission o011 systien,

2. Perform maintenance operational check on
transmission oil system,

3. Troubleshoot transmission oil system.
Install main transmission,
1. Install main rotor swash plate.

2. Install main rotor swash plate support
assembly.

3, Install main rotor hub,

4, Repair main rotor pitch link assembly.
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APPENDIX A
EXAMPLE OF DOCUMENTATION OF TASK CONDITIONS
/

Job: Manual Central Office Repairman (MOS 366G20)
Task: Troubleshoot Telephone Set TA-312/PT.

Job Task Conditions: See Standard job task conditions, ievel II. In
particular, repairman uses TM 11-5805-201-35, Tool Equipment TE-49, a

second Telephone TA-312/PT, and twn-conductor wire to perform checks.

Job Task Standards: TM 11-5805-201-35, paragraph 3-3, outlines accurate

standards; experierced repairman requires 20 minutes or less to complete

checks.
Standard Job Task Conditions: Manual Central Office Repair, MOS 35G20

Level I - Organizational Maintenance
1, General. Organizational mairtenance is nerformed at the location where
manual central office telephone equipment is installed or stored, It con-
sists of checks and services performed at scheduled intervals, following
procedures outlined in technical manuals. It also includes limited trouble-
shooting, pluckout parts replacement, and minor acjustments as authorized in
pertinent maintenance allocation charts. Specified maintenance forms are

completed during maintenance.

2. Tools, equipment, and clothing: Tools and equipment specified in tool
allocation charts are used or their equivalents contained in specific TOE.

No special clothing is required,

89
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3. Job aids and manuals. Ther pertinent equipment technical manuals are
always available and other publications referenced in technical manuals

are usually maintained by each organization,

4, Environment, Normally, crganizational maintenance is performed under
protective shelter, but occasiorally repairs are performed outside., Gloves
and heavy clothing may hinder perfornance during coid weather. Required
power may ve provided by batteries, portable generators, or commercial

facilities.

5. Special physical demands, Outside repairs are performed in hot, cold,
or wet weather conditions. Enmergencies may require longer workdays than
the twelve hours normally required in combat zones. All tools, test

equipment, and spare parts nust be moved to the equipment being renaired.

6. Supervision and assistance. Usually available for newly assigned

Job holders,

Level Il - Direct Support (DS) Maintenance Shop
1. General. DS maintenance may be performed in a sheltered AN/MSM-16
portable shop that houses necessary test equipment, replacement parts,
required power connecticns, and a workbench area suitable for two
repairmen. Maintenance up to and including piece-part repair is per-
formed on major items, assemblies, and subassembles., Operator

preventive maintenance is also performed on test equipment,

2. Tools and test equipnent,
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a. In addition to items normally mounted in shelter, Test Set TS-140/PCM.
Multimeter TS-352/U, Test Set TS-716/U, Electron Tube Test Set Tv-7/U,
Test Set .-181, Test Set 7S-183/U, Tool Equipment TE-49, and special
telephone repair tool kits are included in each shelter,

b. All portable test equipment {s used both in the shelter apd for

onsite repairs after which it is returned to the shelter,

3. Job aids and manuals. A minimum of two sets of technical manuals for

most manual central office telephone equipment is available in each DS
shelter,

4, Ervironment. Except fur repairs on bulky AN/TTC-7 equipment and
permanently mourited mobile units, all work is performed in the shop sheiter.

A shelter may be located singly or several shelters may be grouped for large

maintenance operations,

5. Special physical demands. In addition to the crowded working conditions
in each shelter, a 12-hour workday is considered normal in combat zones

with emergencies requiring additional time.

6. Supervision and assistance. Usually availabie for newly assigned job-

hulders.

Level III - Direct Support Maintenance Onsite
1. When equipment cannot be repaired by organizational maintenance
personnel and the equipment is too bulky to be easily moved, direct
support personnel perform maintenance onsite, Generally, onsite DS repair
is limited to direct exchange of assemblies although some systems main-

tenance and piece-part repair is also performed.

b iR
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2. DS personnal travel to the site in a truck and carry their own tools
and test equipment with them. Replacement parts and assemblies are also
transported from the shelter to the site. Therefore, S repairmen must
estimate probable malfunctions from information provided by the using

organization and select the proper tools and test equipment that wust be

transported.

3. Job aids, environmental coenditions, and physical demands are the same

as for organizational maintenance, Level I,

4, Onsite DS repairmen work without direct supervision but dare assisted
by organizational personnel, In most cases, only experienced repairmen

perform onsite maintenance.

Level IV - General Support (GS) Maintenance Shop
1. General. GS maintenance is performed in a permanent building which
houses all necessary tuuls, lesti equipment, replacement parts, workbenches,
and required power conngctions. Immediately outside the building is a
hardtop surface used for the repair of wobile equipment. The shop is
usually divided into six distinct areas--shipping and receiving, prerepair
inspection, troubleshooting and repair, quality control, parts and storage,
as well as the administration office and technical library. With the
exception of large mobile urits, all equipment enters the shipping and
receiving agrea as a major item, assembly, or subzssembly. From the
receiving area all equipment is sent to the prerepair tasting area
where decisions are made to either repair the equipment, send it to
depot for rebuild, or salvage it. Equipment to be repaired is then

sent to the troubleshooting and repair area. Revaired equipment is

o, .
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sent to the quality control area where general support final tests are
performed. Egquipment meeting final test standards is outprocessed And
either sent back to the using unit or placed in storage for future use,
Large mobile units are parked on the hardtop outside the shop and repairs
and final tects are performed within the mobile urit. Required maintenance
and shop records are filed in the mobile unit. Necessary maintenance and

shop records are filed in the shop administrative office.

2. Tools and test equipment, All tocls and test eguipment normally
available at oryaniczational and direct support maintenance level are
also available in the general support shop. Morecver, the GS shop includes

any tools and test equipment required for gencral support testiag.

-

3. Job aids and manuals. All pertinent technical manuals are available in
the G5 shop as well as numerous test-jigs and interconnecting rables

required for efficient troubleshocting and final testing,

4, Environmeni., Most general support maintenance is performed in tne shop.
The repair of mobile urits may expose the repairman tc weather but the work

can usually be scheduled so weather causes no problems,

5. Special physical demands. No special physical demands are made

on the incumbent working at G5 level,

6. Supervision and assistance. Both supervision and assistance are

always available at the GS level.

L s el i i e R s
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APPENDIX B

U g Ol

A. SOURCES OF TRAINING COURSES AND INSTRUCTIONAL MATERIALS

AIR FORCE

d

Extension Instilute Catalog and Guide. ECIRP 50-i, Extension Course
Institute Air University, Gunter Air Force Station, Alabama. 1974. 3 -

Instructor's Guide to Survival Training Films, ADTIC-PUB-G-111,
Arctic-Desert-Tropic Information Center, Air University, Maxwell

Air Force Base, Alabama.

2

flather Air Force Base Learning Center Catalog. Headquarters, 323d
tlying Training Wing, Mather Air Force Base, California, 95655.

1973.

USAF Formal Schools Catalog. AFM 50~5, Headquarters, U.S. Air Force :
ashington, D.C., 20338. 1973, ' ' :

Note: Adcit+onal Sources comprise USAF Study Reference Lists, Specialty
Training Standards, and Career Development Courses,
ARMY

Announcement of U,S. Army Carrespondence Courses, DA PAM 351-20.
Headquarters, Dept. of the Army, washington, D.C.

Army Correspondence Course Program. DA PAM 350-2, Headquarters, Dept.
of the Army, Washington, D.C. 1973.

Index of U.S. Army Motion Pictures. DA PAM 108-1. Headquarters, Dept.
of the Army, Washington, D.C.

Interservice Formal School Training for DOD Civilian and Military
~Personnel. ~Army Regulation 351-9, Dept, of the Army, Washington,

D.C.

USAFI Correspondence-Courses, DA PAM 350-6. Headquarters, Dept. of
the Army, Washington, D.C.

U.S. Army Formal Schools Catalog. DA PAM 350-10, Headquarters, Dept.
of the Army, Washington, D.C. 1973

MARINES

Basic School Extension Catalog. Director, Extension School, Education ; _
Center, MCDEC, Quantico, Virginia, 22134, X

95
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Marine Corps Formal School fatalon. MCO-P1500.12F. Headquarters,
United States Marine Corps, Washington, D.C. 1973,

Marine Corps Institute Handbook (12th Edition). MCO-P1550.1H., Director,

Marine Corps Institute, Marine Barracks, Box 1775, Washington, D.C.
1973,

NAVY

Catalog of Navy Training Courses (Vols. I,I1, and III). NAVEDTRA 10500,

Chiet of Naval tducation and Training Support, Pensacola, Florida,
32508. 1974,

Documentary Film Catalog (Revision #1). NWC-TP-4784-REV-1. Commander,
Naval Weapons Center, Cuwa Lake, California, 93555, 1971,

Films on Oceanography. Catalog 3eries, NODC-C-4, U.S. Naval Oceano-
graphic Data Center, Washington, D.C., 20390. 1963,

Motion Picture Calaiog of Films Available Through the External Rulations
Group Motion Picture Project. TG-533A. Commander, Naval Air Systems
Command, Washington, D.C,, 20360, Attention: AIR-604A1. 1966.

OTHER FEDERAL GOVERNMENT SQOURCES

Educational Resources Information Center (ERIC), National Center for
Educational Communication, 400 Maryland Avenue, Southwest,
Washington, D.C., 20202,

National Referral Center for Science and Technology, Library of Congress,
First and Independence Avenue, Southeast, Washington, D.C., 20540.

Report Bibliography, Defense Documentation Center, Defensec Supply
Agency, Cameron Station, Alexandria, Virginia, 22314.

U.S. Government Films: A Catalog of Motion Pictures and Filmstrips for
Sale by the National Audio Visual Center. National Archives
PubTication No. 70-3. National Archives, Washington, D.C,

OTHER GENERAL SOURCES

Directory of Educational Information Resources. Com Information Corpo-
ration, New York, 1971.

ERIC Document Reproduction Service (EDRS). Leasco Information Products,

4827 Rugby Avenue, Bethesda, Maryland, 20014,
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ERIC Clearinghouse on Educational Media and Technology, Institute for

Coggunication Research, Stanford University, Stanford, California,
94306.

Educator's Purchasing Masters (Vol. 1). Instructional Materials,
sher PubTishing Co., Englewood, Colorado. 1971.

New Educational Materials, 1970. Citation Press, New York. 1970,

C. SOURCES OF JOB ANALYSIS DATA

AIR FORCE
Comprehensive Occupational Data Analysis Program (CODAP)
The Job Specialty Survey Division Reports, Lackland AFB, Texas

Occunational Survey Reports, Occupational Measurement Center, Lackland
AFB, Texas

The Personnel Research Laborestory Reports, Lackland AFB, Texas

ARMY

Military Occupational Data Bank

KAVY
Navy Occupational Task Analysis Program (NOTAP)

C. SOURCES OF INFORMATION ABOUT PARTICULAR JOBS

Classification manuals which contain official descriptions, such as:
AFM 39-1, Airman Classification Manual; AFM 36-1, Officer
Classification Manual

Field manuals which contain doctrine, tactics and techniques

General Guides which include related sources, such as Air Force
requiations in the O-series:

AFR U-1, Guide tc Indexes, Catalogs and Lists of Departmental
Publications

AFR 0-2, Numerical Index of Standard Air Force Publications

1
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AFR 0-6, Subject Index of Air Force Publications

AFR 0-9, Numberical Index of Departmental Forms

Job descriptions such as the Officer Grade Requirements and Job
descriptions reported by individual Air force officers

Logistic support plens which indicate materials and services ussociated
with weapon systems

Maintenance allocation charts which designate authorization to perform
maintenance tasks

Manuals which explain equipment or systems

Military writings such as tactical reports, historical records, and
reports of maneuvers and field tests

Modification work orders which furnish instructions for alterations
and modifications to material

Requlations whi-h state policies, responsibilities, and administrative
procedures

Standard operating procedures which provide actual job performance
requirements

Tables of organization and equipment (TOE) and tables of distribution
and allowance (TDA) which include information on position titles,
job distribution, supervision, and equipment

Technical manuals and bulletins which cover equipment operation and
E maintenance procedures
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APPENDIX C

SAMPLE OF A HAND SCORABLE QUESTIMNNAIRE
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JOB INVENTORY Arsc Ny
(DUTY-TASK LIST) 921X0/922X0 Poge 7 of 44 P
1 Check tasks you peiform now (/)
2. Add any 1asks you 1o now which are nct histed.
3 inthe " Time Spent” colume, 1ate checked { } tasks on time spent in your present job
Time Spent Scale
1 VERY MUCH BEL OW AVERAGE 4 ABOUT AVERAGE I4 VERY MUCH ABOVE
2 BELOW AVERAC( L L} SLIGHTLY ABOVE AVERAG! AVERAGE
3 SLIGHTLY BELOW AVERAGE 6 ABOVE AVERAGE
—
CHECK IF TIME SPENTY
c , c< OONE IN | DOING THESE
FITTING AND MAINTAINING LIFE RAFTS ANO PRECTRVERS PRESENT TASKS IN
J08 PRESENT JOB
1. Clesn lite preservers 42 1
-
2. Clean life rafts 43
3. Condemn non-reparsble lite ralts or life preservers ° 44
4, Fit lite prewsrvers 45
S Inspect life preservers 46
6. Inspect life raft access .ries 47
7. inspect life rafts 48
8. Inmpect or weight tes. carbon dioxide (C?)7) cylinders or cartridges 49
9. Make antries on or review Life Preserver Deata torms (AFTO Form 466) 50
10. Make entries on ¢+ review Life Pressrver Inspection Dats Record forms {AFTO Form 336) 51
“ s s s s s 00
11, Make enrries 0 « or review Life Raft Inspection Record formsy (AFTO Form 3371 52
12, Make entiis 5 on or review User Cartitication Label forms {AXTC Form 27) 53
13. Pacs life preservers
4. Pack life raft accessory containers 55
15. Pack live rafts 56
16. Per’orm functiona! tests of life preservers 57
17. ferform functional tests of life rafts 58
18. Perform inflation tests of life preservers j22)
19. Pertorm infiabian tests of life rafts 60
20. Perform minor repairs 1o lite preservers such as patching rips, tears, or holes 61
. >. ¢ & 8 & & a LI
(Continued next page)
e

Best Available Copy
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JOB INVENTORY
(DUTY-TASK LIST}

———
AFSC

921X0/922X0

Page 8 of a4 Pages

1. Check 1asks you pertorm now (%

jad

Add ariy tasks you do now which are not listed.

3. in the "Time Spent” column, rate checked { ) tasks on time spent in your present job.

1 VERY MUCH BELOW AVERAGE
2 BELOW AVERAGE
3 - SLIGHTLY BELOW AVERAGE

Time Spent Scale

4 ABOUT AVERAGE
S - SLIGHYLY ABOVE AV RAGE
6 - ABOVE AVERAGE

7 - VERY MUCH ABOVE

AVERAGE

C. FITTING AND MAINTAINING LIF: RAFTS AND PRESERVERS (CONTINUED)

P

CHECK IF | TIME SPENT
DONC IN | DOING THESE

PRESEN. TASKS tN
JOoB PRESENT JOB
21. Refill CO3 cylinders 82
22, Send life raft compressed gas cytinders 10 other agencies for test, refill, or inspection
P_—.
23, Store lite rafts or life preserver: 84

WRITE IT IN TME BLANK SPACES BELOW.

- —_—
IF A TASK THAT YOU PERFORM IS NOT LISTED ANYWHERE IN THE ENTIRE LIST,

wud

e

ost Ava

6

——

bie Copy
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APPENDIX D

SAMPLE OF A MACHINE SCORABLE QUESTIONNAIRE
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] Petfyrm Organizaiiongl Supgoart Actintes

A, Periuim Company/Routine Administration
I.  Frepare/seudnt Mormng Report (D4 Form 1)
2. Verily Morring Repore tor Correctness”
Compinteness . . . . . . . . .

3. Make Lorrectruny on Morning Report

4. Hewitw Morming flepart Extea ¢ fur
Correctness’Completeness

§.  Prepare SIDPERS I1nput and Contiul st
Form (DA Form 32280 . . . ., . .

6. Edit DA Furm 3258 for Correctness’
Compileteress . . . . . . . . ... . .
7.  Receie/Prucess incomeng Fersonpel . . | . |,
8. Procuss Quigong Personnel . . . . L . L L
9.  Mainiain Personnel DetaCards . . . . . L L L.
10.  Maintain/Use Persanne’ Information Hnster
11, Recommend Subordinates for Decuratons/
Awvvards e e e e e S e .
12, Proces Cawaity Reports . . . . . . . . ..
13 Process Congresstonal Inquiries . . . . . . . . .
14,  Prepace/Maintan Organizanional/
Functignal Charts . . . . . . ., . .. ..
15.  Prepare/Approve Sick Shps . . . . . L L L L
16. Coordinate Leaves/Passes . . . . . . . . .
17.  Assist in Preparation for Inspections . . . . . . |

18.  Assitt in Conduct of Inspections . . . . . . . |

B. Prepare Work Schedules . . . . . . .. .00

Flo tonn 519 {1051y Jteb 7a
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APPENDIX €
INSTRUCTIONS FOR USE AND AOMINISTHATION OF QUESTIONKAIRL

TO THE NONCOMMISSIONED OFFICLR:

This questionnaire is part of a field survey designed to identify
tasks for militar, police training. [ts specific purpose is Lo obtain
from you, he Noncomnis :iencd Officer, information on task criticality
and Trequercy of performance, Feedback guined from this questionnaire
will play a major part in redesigning the Noncommissioned Officer
Advanced Education System. The ultimate goal is to design training so
that it reflects what we have learned from you in the field. This goal
is possidle only with yuur fuii cooperation. Consider each task listed
in this questionnaive carefully and give your best responze. Your

coritribution 15 essential to a successful survey.

i

Preceding page blank 10
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PART 1
GENERAL INSTRUCTIONS
1. Complete this survey questionnaire within the time specificd by
your unit project officoer and return it to him upen completion.

2, Because instructions for completing each part of this survey
questionnaire are different, read all instructions carcfully,

3. Part II requires that you supply biographiral information. This

information will be used to correlate feedhack received from the Field,

Print all answers in the spaces provided on the appropriate survey
questionnaire page.

4, In the upper fight corner of each page of Part III, Task Inventory,

of this survey questionnaire is a BOOKLET NUMBER block. Immediately
to the left of this block is the individual Looklet number. Print the
individual booklet number in thz BOUKLET NUMBER hlock on each page of
the Task Inventory as demonstrated in the exanple.

EXAMPLE:

[ " BOOKLCET NUMBER ]

0T g ey 8 91
(000345) "‘O } 56 7 B8 9|

[aN Ealt g k)

3%‘?{6789

5. Part I1I, Task Inventory, is divided into nine (9) teparate
sactions (Sections J-iX)., The content of these sections concerns tasks
you may perform in your present duty assignment. You are asked to

rate each task in accordance with three criteria - frequency of task

performance, immediacy of task performance, and importance of task to
missior success,

Base all selections on your experience in your pre:ent duty assigmment.

a. Column A requires that you rate how often ytu perforu each task
on a scale from one to four. The criterion for this vating is the
frequency of task performance. Those tasks performec mest freyuently
will normally be rated four while those tasks not pertormed at all will
be rated one,

kSR

ot e . i
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b. Column B requires that you determine how soon you must be capable
of performing each task after report ng to your present duty assignment,
The criterion for this rating is the immediacy of task performance. Of
the four possible responses, select the one most nearly describing your
requirements. Select resnonse number four for those tasks which you must
be capable of performing inmedi. .ely upon reporting for duty. Select
response number one fortthose tasks whick you never perform,

¢. Column C requires that you describe, in your opinion, how im-
portant each task is to mission success, The criterion for this rating
is the importance of the task to the accompli~hment of the unit mission.
Those tasks that, ia your onrinion, are most important to mission success
wil) be rated four while those tasks that you consider least important
11111 Le rated one.

6. After selecting, enter your responses for each task, using either
a pert or pencil, in the answer porticn adjacent to the appropriate task
stutement as demonstrated in the example.

EXAMPLE: The task PREPARE CORRESPONDENCE, if rated as performed
FREQUENTLY in Column A, identified as must be capable of performing
IMMEDIATELY in Column B, and determined by you to be MOST IMPORTANT in
Column C, would be entered in the answer portion, a; shown below.

PREPARE CORRESFONDENCE 12 3 4 12 3 4 12 3 4

JUORDUORDUUD

7. After each section of Part III, Task Inventory, is a Write-In
Section., These write-in sections are provided in order that you may
comnent on each task inventory saction, or lisi any task(s) you think
should be included in the Task Inventory. These sections also allow
you to comment on those tasks that you find are the most difficult for
you to perform,
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FROJECT OFFICEP. INSTRUCTIONS

1. Generai, The Military Police School 1s rurrently invelved in re-
designing basic military police training to produce military policemen
better equipped to perform when they reach the urit, The emphasis is
toward training replacements in tasks actually being performed 1.1 the
field. The questionnaires in this packet are designed to identify
those tasks.

The care with which you, the project officer, administer the
ques tionnaires will determine the accuracy of field feedback and, con-
sequently, the success or failure of this project.

2. Survey Packet Contents.

a. Questionniire

9. Supervisor Questionnaire

¢. Project Officer Instructions
d. Answer Sheets for Questionnaire
e. Pencils for use on answer sheets,

3. Responsibilities,

a. Unit Commander, The unit commander 1s requested to appoint a
project officer and to mo~itor administration of the survey,

|

. Proiect Officer, The project officer is responsible for the
controi and handling o7 questionnaires, for the administration of the
questionnaires, and for returning completed and unused questionnaires
to the Miiitary Polize School.

o ¢. Questionnaire Administrator. The project officer may appoint , ]

: someone to administer the yuestionnaire, if necessary. Narmally, how- E

| ever, it is recommended that the project officer administer the
questionnaire himself.

4, About the Questionnaires,

a. Questionnaire, This questionnaire is designed to identify
tasks being performed by military policemen in the field and the
frequency with which each task is performed.

: b. Supervisor Questionnaire, The supervisor questionnaire is
programmed to provide feedback on task criticality, probability of
deficient performance, tnd the frequency with which each task is
rerformed.
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5. Who Takes The Questionnaire., The project officer is responsible for
selecting individuals to take the juestionnaires (respondents) within
their units. Those selected must meet the requirements 1isted below:

a. The questionnaire respondent must:

(1) Be 1n an M.P, duty assignment (actually performing M.P
duties)

(2, Have been on the job at least 90 days
b. The respondent to the Supervisor Questionnaire must:
(1) Command cr supervise M.P. personnel
(2) Have been in a command or suparvisory position in the unit
for 90 days. (Assign questionnaires proportionately among
officers and NCO‘s.g

6. Questionnaire Administration.

a. Questionnaire. The questionnaire will be administered in a
controlled environment, Persons participating in the survey will be
allowed two hours to complete the questionnaire and will turn the ques~
tionnaire and .nswers sheets in to the questionnaire administrator
prior to leaving the survey area. Individual questionnaires and their
accomparying answer sheets will be kept together.

See attached item for the procedure to be followed in administering
the questionnaire.

b. Supervisor Questionnaire. Supervisors selected as respondents
for this questionnaire will be allowed to sign for the questionnaire and
take i% with them. They wiil conplete the questionnaire and return it to
the project officer within a time frame he specifies. This time frame
must be compatible with the suspense date to the Military Police School.

7. guestionnaire Handling. Questionnaires and answer sheets become
FOR OFF L USE wiien completed. For ease of accounting, each
questionnaire and 1ts accompanying enswer sheets are numbeied. All
questionnaires must be returned to the Military Police School whether
they are used or not. Instructions for returning the questionnaires

to the Military Police School are contained in the basic letter., If
you have any problems or questions, contact (NOTE: Give name or names,
address, and telephone number),

i "
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ADAINISTERING THE QUESTIOHNAIRE

A-1, Preparation. A classroom or training room equipped with desks
will provide the most ideal site for administering the questionnaire.
Questionnaires, answer sheets, and twn electrographic pencils should be
issued to participants after everyone who is to take the questionnaire
has arrived. This ensures that everyone starts together.

SE

: ' A-2, Instructions. The questionnaire administrator will present
; the following instructions.

a. "Is there anyone here who is not working in an M,P, duty -
position? Is there anyone here who has not been assigned to their :
present duties at least 90 days? If so, please leave at this time."

b. "Will everyone at this time please read the first page in the : £
questiornaire which has been issued to you."

(Note to the administrator: It must be emphasized that your enthusiasm

for this project or lack of it will be contagious. It is important that
: you demonstrate a positive attitude to the participants, Allow time for
; the tirst page to be read and underline the importance of the question-
naire with the following statement.)

o

"I would 1ike to stress the importance of this questionnaire., The
Military Police School wants to design training to fit the job in the
field, You are the only people who can tell them what they need to
know. Please think through each question and give your best answers."

¢. "Turn to Part I, Biographical Information, and answer questions
1-13, When you have finished, lay your pencil on the desk so I will
know when to proceed to the next step."
1 d, "Now read the instructions found in Part II."

{Note to the administrator: Allow reasonable time for everyone to
finish before moving to the next step.)

"Are there any questions?"

e. "As you read in the instructions, there are nine answer sheets
accompanying your questionnaire, Take the answer sheets and number
them one through nine to correspond to thz first nine sections in
Part 111 of the questionnaire. If you do not have nine answer sheets,
raise your hand--1 have extra ones. Use a separate answer sheet for
each section. Answer only the number of questions listed in each
and move to the next section and answer sheet, It is not nelessary to
write your name, rank, the date, or course at the top of the answer
sheet. Also, disregard the blocks marked score, grade, extra points,

r and social security number.*
D
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- f. ‘"Because of the size of this survey, these answer sheets will
be read by machine., . You must use the special pencils provided so that
the machine can read the answers. When marking your answer, take care
to fill the vertical rectangle outlining the letter as shown by the
example o1 page 4 of the instructions. Alsc, please be sure not to

make any stray marks on the ansuer sheets. Finally, do not fold the
answer sheets.”

g. "All answers must be based on your experience in this your
present unit. Do not call on experience in previous units. This means
that if you do not perform a particular task in your present unit, you
must mark do not perform this task on your answer sheet."

h. "f{ou may begin answering part IIl. Remember Section ten, the
written section, When you finish answering all questions, insert your
answer sheets into the questionnaire and turn them in to me. You may
leave when you are finished, Are there any questions?"

A-3. Conclusion. After everyone has taken the questionnaire, ensure
that all questicnnaires and answer sheets are accounted for, Collect
the pencils provided so that they may be returned to the Military Police
School along with the questionnaires and answer sheets,
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OVERVIEW

Some tasks are seldom required on the job and only minimum job
degradation would result if the tasks were not performed. On the
other hand, some tasks are highlv c¢ritical to successful job perfor-
mance, and the complex nature of the task makes training essential.
Cconomic and time considerations require a decision as to which tasks
will be selected for training and which tasks will not, The purpose of
this selection process is to make sure some form of instruction wili be
provided for all the important tasks and that instructional resources

will not be wasted on unimportant tasks.

113
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SELECT TASKS/FUNCTIONS

1.0 INTRODUCTION

As a result of the job analysis in Block 1.1, all tasks have been
identified for a particular job. A strong possibility exists that
some of these tasks require no training since all or most job incumbents
could easily perform the tasks without training. Some tasks are seldom
required on the job and only minimum job degradation would result if
the tasks were not performed. On the other hand, some tasks are highly
critical to succe,sful job performance, and the complex nature of the
tasks makes training highly desirable.

Economic and time considerations require a decision as to which tasks
will be selected for training and which tasks will not., The purpose of
this selection process is to make sure some form of instruction will be
provided for all the important tasks and that instructional resources
will not be wasted on unimportant tasks,

"Training," as discussed in this block, is not necessarily resident
school training. Formal training programs can take a number of forms such
as correspondence study, trairing manuals, individualized learning
packages, formal on-the-job training (FOJT) programs, group training,
as well as installation support schools and resident schools. Also,

Job Performance Aids (JPAs) may be developed that will eliminate or
minimize training requirements for some tasks. In this block, we are
using "training" in a general sense to include Job Performance Aids
even though, technically, JPAs are a possible ajternative to training

rather than an actual method of training.
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Here, you will not make a decision as to the method of training,
how difficult training 1s, how long it should take, where it should take
place, who should do 1t, or whether all ur only part of those in the DOS
should pe triined. Y will use the criteria approved by your command
to select thuse tas'  that will reaquire training and to set aside those
tasks for which training will not be provided. Many of the decisions
listed above that you will not make in this block will be made in
Block 1.5: SLLECT TRAINING SETTING. In this block, you will collect
and consolidate a considerable amount of data that will be critical
not only to making the selection decisiens in this block, but also to
making the training setting decisions in Block I.5.

There are good reasons why every task should not be included in tine
training program. The consolidated task iist prepared by the job analysis
team detailed the full dimensions of the job to include all of its
variations caused by the mission and by geographical, procedural, and
environmental conditions. It would be wasteful, in terms of time,
personnel, money, and other resources, to provide the kind and amount
of instruction required to equip each graduate to perform every task
of a particular Defence Occupational Specialty (DOS) in any position
in the world. For the same reason, it i$ often impractical to initially
train personnel to the ultimate level of proficiency required at some
future assignment. A situation might exist where two or more similar
tasks are considered essential to adequate job performance. However,
it may be that if a person is trained to do one of the tasks, he will
then be able to perform the other similar tasks, In this case, it

would be wasteful of training resources to include all of the similar

tasks in the training program. These are just a few examples of
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why all tasks are not trained. Others will be mentioned later in this
block.
The selection of tasks for training is a judgmental procedure that
requires:
1. a clear understanding of the duties, tasks, and elements that
make up the job,
2. analysis of collected data that represents the judgments of
a relatively large number of individuals who are familiar
with the job, and
3. an understanding of the resources and responsibilities of

the Command making the training choices.

As you work through the following section, keep in mind that you

are not trying to match or remenber the tasks that "have always been

trained in school" but you are trying to decide which of the tasks on

the list are of enough importance to justify training at all. It is

ki s Rl

critical that you decide which taskc are necessary to the mission
and that you make this decision in a sysiematic way, using, whenever
possible, the advice and judgment of people who have done the job in the
real world setting,

One of the facts of life for those involved in ISD is that funds

and resources usually are not available for accomplishing all that

training. Some tasks that you think should be trained may not be selected

for training simply because sufficient resources are not available

to train them. However, the fact that resources are not available this

vear does not mean they will not be available next year. For these
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reasons, in this block you first <elect from the list of tasks that make
up the job those tasks that your data indicate should be trained if
training resources were not o constraint, Then, with inputs and assistance
from management, determine which of the tasks will be trained in view
of existing constraints of money, time, personnel, and equipment.
The outputs of this block will include:
1. a list of tasks that your data indicate should be trained
if no resource constraints existed,
Z. a list of tasks s2lected for training, and

3, the data upon which the above decisions were based and

upon which additional decisions can be based in Block 1.5.

The steps in selecting tasks for training are shown in Figqure 1,12

(the fold-out page at the end of this block).

2.0 PROCEDURES

You arrived at this point in the ISD process by one of two routes,
The first possible route was tkat you analyzed the job in Block I.,1
and prepared a list of duties, tasks, and elements that make up the
job. The other possible route was from Block I1.4: ANALYZE EXISTING
COURSES. Perhaps in analvzing the existing cources, you found the original
job analysis adequate for your reeds, but you found the procedures and
criteria used to select tasks for traininy not adequate. This means
you had to return to this block to select tasks for training based on
criteria that meet the needs of your command.

In either case, you have a consolidaved list of duties, tasks, and

elements; and that is the starting place for this block,

I
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2,1 Select Evaluation Criteria

™
L]

Before providing you with information as
to how to select evaluation criteria, the
major selection criteria will be described

in some detail, The primary thing .o

] DI
et
-

remember at this point is that to system-

atically select tasks for training, there

i

b
must be a basis for selections. You need l -, i

some important racts about the task . in

order to make the selection decisions.

Most likely you would not choose to train a task that was not critical

to the wission, was not difficult to learn, that almost everyone could
do with easv, that was performed by only a small percentage of job incum-
bents, and was rarely performed at all. However, you would have no

way of knowirg these vacts about the task if you had not selected mean-
ingful criteria, and then obtained responses from job incumbents and

athers as to what degree each t:isk met your selected criteria.

2.1.1 Criteria for Selecting Tasks for Training

The following criteria are bases for selection of tasks for training.
The lis* is not intended to be ail inclusive; your tasks and the needs
of your command may require different or additional criteria. However,
the following cover most situatiors and will at least give you a good

starting point.
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2.1.1.1 Percent Performing

The criterion of percentage of job incumbents who perform the task

points to the need for training tasks that are most often performed

on the job,

EXAMPLE

One task for a weather technician is "auswer
telepnone inquiries about the weather." If you
found that 96 percent of all weather technicians
performed this task, tho implications for training
would be different than if you found that only

10 percent performed it.

In the above example, if only 10 percent of job incumbents perform a task,
there is a strong probability that 90 percent of your training resources
would be wasied if you trained all weather technicians to perform the
task.

To obtain data for determining the percentage of job incumbents per-
forning each task, simply ask on the questionnaire, "Do you perform
this task?" Or calculate the percentage performing from answers to
other related questions, If, for example, in collecting "frequency
of task performance" data (this criterion will be discussed further
in Sectien 2.1.1.5), one of the possihle responses is "never" or "do

not perform," you will have the basic data for determining the percent

performing.

2.1.1.2 Percent of Time Spent Performing

The percentaae of time spent performing a task is a criterion that

points to a need for providing training to assist jub incumbents in
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efficient performance of those tasks on which they spend the most time.
Selection of tasks for training based on this criterion uffers chances for

high pay-off in terms of return on trainiag dollars expended.

EXAMPLE

In the Protective Equinment/Pressure Suit D0OS,
6.67 percent of average time of all mewmbers is
spent performing the task of "maintain rigid
survival kits." Only 0.16 percent of average
time is spent on the task of "install microphones
in oxygen masks." If more effective training
could increase productivity 50 percent in the
first task, 3.23 percent of the total time of all
members might be saved. This would be a signifi-
cant savings, However, if productivity were
increased 50 percent for the second task, only
0.08 percent of the total time would be saved.
This represents a much smaller savirgs opportunity,

To obtain data for determining the percentage of time spent perfor-
ming the tasks in a DOS, inputs are required from a Targe nunber of job
incumbents, Usually they are not asked to state the percentage of their
time spent on each task because Such a question weuld be very difficult
to answer., Instead, they are usually asked to rate each task as to

the amount of time spent performing it as compared to their other- tasks.

EXAMPLE

You are ta rate the relative amount of time you
sagend performing each task in your present job.
Relative time spent means the total time you
spend doing the task compared with the time you
spend on each of the other tasks in your present
job.

Usn a rating of "1" if you spend a "very much
helow average" amount of time on a task.
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Use a rating of “2" for "below average time,"

Use a rating of "3" for "slightly below averaqe
time "

Use a rating of "4" for "about average time."

Use a rating of "5" for "slightly above average
time."

Use a rating of "6" for "above average time.,"
Use a rating of "7" for "very much above
average time,"

From the above information, u computer program such as that used by
the Air Force with their Comprehensive Occupational Data Analysis Program
{CODAP) can ompute and print out the average percent of time spent by
members of the DOS who perform the task, and the average percent of
time spent by all members of the DOS. For further information on how

this precent of time spent is derived, see Appendix A of this block,

2.1.1.3 Probable Consequences of inadequate Performance

The criterion of probable consequences of inadequate performance points
to the need for selecting tasks for training that are essential to job
performance, when needed, cven though the tasks may not be performed
frequently. The consequences of inadequate performance on certain tasks

could result in injury to personnel, loss of 1i’e, or damage to equipment,

Inadequate performance could have a serious impact on the mission, the

A i 9

vperation, the product, the equipment, or the operator.

Dt i
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More and more electronic equipment is being
transistorized and is therefore loss subject to
malfunction. This fact should reduce the amount
of mainienance training that an operator requires,
Hoviever, there may toe a number of malfunctions
that, although occurring very infrequently, would
be extremely critical if immediate corrective
action were not taken by the operator. Severe
damage to the equipment, materfals, or products
might result. Under such circumstances, the
criticality of the infrequertly used tasks is

so great that it must be considered in choosing
tasks for training.

The probable consequences of inadequate performance
of such combat tasks as "identify enemy aircraft"
could be loss of life and equipment.

The probable consequence of inadequate performance
of the task of "write trip report" is negligible,
If this task were selected for training, it would
be on the basis of factors other than probable
consequences of inadequate performance.

To obtain data on this criterion, individuals who are familiar

with the job are asked to rate probable consequences of inadequate per-

formance of each task according to all or a subset of such categories as

those listed below.

1.

S wnN

[4)]

(=]

O D~

Negligible
Trivial

Rather trivial
Not very serious
Fairly serious
Serious

Vevry serious
Extremely serious

Disastrous
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2.1.1.4 Task Delay Tolerance

The delay tolerance of a task is a measure of how much delay can be
tolerated between the time the need for task performance becomes evident
and the time actual performance must begin, There are some tasks encoun-
tered by job incumbents as part of their normal job in which no delay
can ever be tolerated between the time the need for task performance
becomes evident and the time the actual performance must begin. The
Job incumbent who encounters the task must be capable of doina it, then
and there, without taking time co read how to do the task, or find
someone to advise him or take over completely. For other tasks, a delay
of a few minutes or perhaps half an hour might be quite acceptabie,
or even mendatory, while the job incumbent gets advice, checks technical
orders, regulations, etc, And for some tasks, there might be time to
assemble a group of experts to confer before proceeding,

The delay tolerance of a task is a measure of how much delay can be
tolerated between the time the need for task performance becomes evident

and the time the actual performance begins. The following are examples

of low delay tolerance tasks requiring immediate performance:

EXAMPLES

1. Use artificial respiration to restcre the breathing
of an accident victim.

2. Pull ripcord or emergency parachute if main parachute
fails.

3. Warn suspect of his legal rights before questioning.
4, Film historic occasion for official records.

5. Extinguish fire in aircraft engine during startup
on flicht line.
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Tasks determined to have a low delay tolerance should be given
relatively hign priority for selection for training.
Examples of tasks having a higher delay tolerance, thereby permitting

performance delay, would include:

EXAMPLES
1. Review books for unit library.
2. Refill fire extinguisher after use,
3. Advise major command of unit manning problem,
4

. Fit microphones 1in aircrew oxygen masks,

A high deiay tolerance does not exclude a task from training, but
indicates that other factors will be more of a basis for acceptance or
rejection,

To obtain data on this criterion, individuals whu are familiar

with the job are asked to rata the amount of delay that can be tolerated

before task performance begins, according to all or a subset of such
categories as those listed below.

1. Extremely high: There is very little requirement for

immediate performance

2. Very high

3. High

4, Rather high

5. Average

6. Rather low

7. Low
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8. Very low

9. Extremeiy low: Task must be performed immediately whene

it is encountered

2.1.1.5 Frequency of Performance

While the probable consequences of inadequate performance of a
particular task are serious and the task delay tolerance is low, the
task might still rate low for training priority if it is rarely

performed.

EXAMPLE

For a medical corpsman, the task of "deliver baby"
is so0 rarely performed that it probably would not
be trained in spite of the serious consequences of
inadequate performance and the relatively low task
delay tolerance.

On the other hand, if a task is performed frequently, the pay-off
in terms of return on training dollars expended is Tikely to be great,
particularly if there is a known "best way" to nerform the task.

A practical way to collect frequency of performance data on tasks

is to rate their frequency of performance on a scale such as the

following:

e g i

1. Never perform
2. Less than once per month
3. At least monthly, but less than twice per week

4. Twice per week or more
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2.1.1.6 Task Learning Difficulty

The learning difficulty of a task refers to the time, effort, and
assistance reguired to achieve performance proficiency. Some tasks
enccuntered in each DOS are so easy or $o familiar that they can be
readily "vicked up" on the job without formal training., At the other
extreme, some tasks are so complicated that a job incumbent can perform
them adequately only after lengthy, formal training. Other tasks lie
somewhere between these extremes and require different levels of train-

ing. Tasks easy enough to be "picked up" on the job without training
might be:

EXA. PLES
1. Sweep floors.

2. Collect food tiays from patients in hospital
wards,

3. Distribute unclassified correspondence in
an office.

Tasks requiring lengthy, formal training micht be:

EXAMPLES

1, Diagnose malfunccion in an airborne radar
weapons system,

2. Defuse unexploded enemy bombs.

3. Ildentify parasites in clinical specimens,
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To obtain data on the criterion of task learning difficulty, Jjob
incumbents or others anight be acked to rate tasks they perform as to
the training time required to achieve proficiency, or as to the difficulty
of "picking up" the task on the job without formal training, The following
rating scale might be used.

1. Extremely low: No training is required

2. Very Tow

3. Low

4. Below average

5. Average

6. Above average

7. High

8. Very high

9. Extremely high: Training is essential

2.1.,1.7 Probability of Deficient Performance

The criterion of probability of deficient performance is used to
insure that training is given in those essential Job skills in which
job incumbents frequently perform poorly. In any Job, there are
tasks that are more difficult to accomplish (or easier to bungle) than
others, By tabulating the judgments of knowledgeable personnel regarding
the probability of deficient performance, a list of these poorly performed
tasks can be produced. Training of these tasks, regardless of their

criticality, must be given serious consideration.
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EXAMPLES

1. 1f equipment dowatime is often caused by faulty
soldering, this skill may require additional
emphasis in a list of tasks selected for training
of repairmen,

2, If widespread theft of items guarded by military .
police is a problem, the tasks of '"guard packages,

materials, and property" and "prepare physical
security plans" may require additicna! emphasis,

To obtain data on the criterion of probability of deficient perfor-
mance, supervisars of job incumbents might be asked to rate each task
as to how often, according to the scale helow, subordinates in the

DOS perform the task in an unacceptable manner:

—

Rarely if ever

2. Less often than other tasks

3. About as often as other tasks
4, More often than other tasks
5

Very ofien

2.1.1.8 Time Between Job Entry and Task Performance

The criterion of the time interval between completion of training
and performance of the task on the job has some significance in selecting
tasks for training, Here, the determining factors are:

1. Whether or not there is a high probability of the graduate
encountering the task on the job fairly soon after
completing training. "Fairly soon" means, in this context,

that tasks encountered within the first year after training
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would, everything else being equal, be weighed more heavily
for selection than those not encountered until one to two
years later,

2. The predicted or measured amount of decay of the skill

that will take place during the time interval,

While this criterion is one of the possible bases for selecting tasks
for training, it also 1s excellent data for use in Block I.5: SELECT
INSTRUCTIONAL SETTING. In Block I.5 you will decide when training will
take place and who will be trained; i.e., whether all those in the DOS
or only the individuals judged likely to perform the task will be trained,
In Block 1.2, however, if you are forced to choose between two tasks that
are otherwise equally desirable, you should choose the one most likely

to be required before ability to perform the task had decayed from disuse,

EXAMPLE

The ability to send and receive Morse Code is

a relatively difficult skill to acquire. If

the skill is not used, a considerable amount of
decay is certain to occur, If the skill is only
rarely needed by personnel, it may be wise not to
inciude the task in the training given to all
trainees. However, if the skill is likely to

be used immediately after graduation by most
graduates, it probably should be included in

the training for all trainees.

To obtain data on this criterion job incumbents and others might

be asked to rate the time between job entry and task performance on a

scale such as the following:




130
Task not yet performed.
Task first performed more than 4 years after assignment.
Task first performed between 2 and 4 years after assignment,
Task first performed between 1 and 2 years after assignment,
Task first performed between 6 months and 1 year after
assignment,
Task first performed between 3 months and 6 months after
assignment.

Task performed during first 3 months of assignment.

2.1.2 Choosing Appropriate Criteria

Now that you have a clearer idea of the criteria you can use in

judging which tasks to choose for training, ;ou are ready to choose the

criteria for your specific list of tasks. Remember, you may not wish

to use all the criteria listed, and you may wish to include criteria

that are not listed. Some of the factors that will influvence your

choice of criteria are:

1,

EXAMPLE

whether you are likely to have sufficient resources to
train all or most of the tasks you think should be

trained,

If you have suificient resources to train all or
most of the tasks, your primary concern will be

to delete any tasks that clearly do not require
training, and tc¢ provide as much useful data as
practical for making the instructional setting
decisions in Block 1.5. You probably will con-
centrate on collecting data on percent performing,
time between job entry and task performance, and
task learming difficulty.
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from how many people you intend collecting data.

If you intend surveying 3,000 people for most of
your data, you may wish to collect data on some
of the other criteria from a different, smaller
group: for example, perhaps 20-30 experts in
that DOS,

From what types of people you intend collecting data.

You probably will not ask job incumbents the same
questions you ask their supervisors. For instance,
data on the criterion of probability of deficient
performance would be collected from supervisors
but probably not from job incumbents,

The nature of the tasks that make up the job,

For tasks such as combat tasks, the criterion
of probable consequences of inadequate perfor-
mance is of special importance. However, for
routine clerical tesks, this criterion is not
appropriate.

Infornation already available.

The criterion of time between job entry and task
performance, for example, would not be used if
existing doctrine required certain tasks or auties
be performed only after the job incumbent has been
assigned for a set period of time,
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6. Number of tasks that make up the job;, i.e., number '§
of criteria you can use without making completion -

of the questionnaire too time consuming,

EXAMPLE

If the task list is lengthy, limit selection to
three or four criteria that you consider essential. .
As a general rule, those included in the survey
should be able to complete ycur questionnaire in
approximately 2 hours or less, If it takes much
longer than this, you probably are imposing too
much tedious work on those from whom you are
asking assistance. More valid data might be
gathered by using any additional criteria on a
smaller number, perhaps 20-30, of other penple
familiar with the job.

You do not have tu use the same criteria for all the tasks on a 2

questionnaire. 1

EXAMPLE

If the DOS included both combat and non-combat

tasks, you might collect different data for !
different tasks. For the combat tasks, you =~
might ask for data on probable consequences of o
inadequate performance. For the non-combat

tasks, you might prefer to ask about task

learning difficulty or time between job entry

and task performance. Also, you might collect

data on time spent performing the non-combat

tasks; however, this would be Tess appropriate

for combat tasks.

If you use different criteria for different tasks limit the groups
of criteria to two or, at the most, three. If you list different criteria

for each task, you will impuse on those who will provide you with data.

Also, you will create a tremendous amount of work for you,self both
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in preparing the survey forms and in organizing and interpretina the
collected data.

As was mentioned earlijer, one of the outputs of this block is data
upon which udditional decisions can be made in Block [.5. For this
reason fawiliarize yourself with thet block before you decide the criteria
on which to collect data. To avoid conducting another questionnaire
survey in Block 1.5, collect all data here that can more ecoriomicailly

be collected at this point,

2,2 _Select Sources for Survey

Now that you have decided on the criteria
to use to select tasks for training, determina
where you will get data that rates each of
your tasks for each criterion. First, decide

what cateqories of personnel you wish to

boomnn

survey. If the job with which you are con-

[ [
cerned is an existing job, definitely include S
job incumbents, and probably supervisors. (\;>

In some cases, you may need to survey only recent job incumbents or

only experienced job incumbents. for a new job you may wish to survey

groups who do a similar job, subject matter experts (SMEs), and instructors.
Once you dacide on the cateyories of personnel to be ircluded in your

survey, determine your sample size and choose specific units for survey.

Have a fairly large number of job incumbents, since, as a general rule,

the larger the number of individuals who participate in the selection

process, the mcre reliable the date. Details of selecting survey samples

were given in Section 2,11, page 71 of 3lock I.1.
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It was suggested in Block 1.1 that you would collect most of the

data required to make the selection decision in this block at thz ame

time and with the same questionnaire with which ycu validated your task

list for Block 1.1. In that case, you: survey sources would, of course,

be basically the same. Section 2.1 of this block mentioned that, for

several criteria, you might want additional deta from perhaps 20-30

additional individuals, If so, have pei'sonnel records checked to locaie

individuals who have the particular characteristics you want for these

additional inputs.

2.3 Prepare Data Collectian Forms

To obtain data that rates each of Efi:]
your tasks for each criterion, prepare [:;::]
an appropriate rating scale for each

criterion, Examples of pissible scales

il

were Jisted in Sectijons 2,1.,1.1 - 2.1.1.8

of this block. Also, sample questionnaires ‘j:igjj;}
e |

are shown in Appendices C and D, pages 100 [--—*; [;]“—

and 103 oy Block I.1. <\;>

Notice that in the scales referenced above, the higher numbers indicate

a greater need for training.

EXAMPLES

1. In Section 2.1.1.2, page 119, "1" represents very
much below average time spent on a task; "7"
represents very much above average time.

2. In Section 2.1,1.3, page 121, "1" represents
negligible probahle consequences of inadequate
performance; "9" represents disastrous consequences,
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Maintain this numbering system in each of your data collection forms
to simplify the decision making prccess once the data are gathered,
In most cases, the questionn:ire you prepare for the job incumbents'
4 supervisors will be different frem the ones prepared for job incumbents,
oven when the same evaluation criteria have been selected. However,

usually only slight changes in wording are required.

EXAMPLE.

To obtain "percent pericrming" data, ask the job
incumbents, "Uo you perform this task?" Ask their
supervisors, "Do those whom you supervise, in this
DOS, perform this task?"

T L T

In addition to the form used to cellect task selection data, you
will need a form for gathering the same kinds of background information
discussed in Section 2.4, page 49, of Block 1.1, An example of such
a form is shown in Figurg 1.7, page 50 cf Bilock I.1.

Collecting this background information serves several important
purposes.

1. Such information permits you to check back with any of the_

individuals to verify or get additional data,

1 2. Such information permits you to validate your data if, for
any reason, the data is suspect.

3. Krowing that the accuracy of the information provided

can be chacked, tends to impress on the individuals being

surveyed that this is a serious and important undertaking.
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0 1 o

4. Other important management information can be ohtained

with the backgvound infornation form. This was discussed

in Section 2.4 of Block I.1.

In addition to these data collection forms, you must prepare
instructions for using, and instructions for administering the questicn-

naires, Examples of instructions appear in Appendix E, page 106 of
Bluck 1.1,

2.4 Collect and Consolidate Data

Now that you have selected the sources
for your survey and have prepared the forms

and the instructions for their supervision

Section 2.12, page 72 of Block I[.1 for
details of carrying out this effort.

and use, conduct the survey. Refer to :

When you have collected the data, you
are ready to consolidate it into a usable hu%SJ
form. You probably made dacisions in (;
Section 2.3; Prepare Data Coilection Forms, as to the general form that

your corsolidated data will take. Whether your collected data is processed

by hand or by machine, you must determine the form of the end product.

Examples of how you might consoiidate the data are given here,

bl L
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EXAMPLES

1. Assume you sent questionnaires to units in CONUS,
to units in Asia, and to units in Europe. You
used four differeni criteria for making judgments
as to which tasks to choose for training; in this
example, we will call these criteria A, B, C, and
D. In each of the three geographical locations,
you surveyed both job incumbents and their super-

F visors., However, you used only criterion A, B,

' and C wiih the job ingumbents, and criterion B,

C, and D with the supervisors. You might consoli-

date your data as follows:

&, Using the form shown in Ficure I,13, list all
: the tasks in the Teft-hand column under TASKS.

E b. Calculate the mean (average) response from all

: Jjob incumbents for criterion A for the first
task. EInter this number in the appropriate
block in the form, (The aumber 1.C3 has been
entered in the correct spot on the sample form.)

¢. Calculate the mean responses from all job in-
cumbents for criterion A for each of the
remaining tasks. Enter these numbers in the
appropriate colums. (Arbitrary numbe:s have
been entered in the first column on the form.
If we assume that each criterion was rated on
a four-point scale--there were four possible
responses~-then 1,00 would be the lowest

3 possible rating and 4,00 *“e highest.)

TS

d. Calculate the mean responses from all job
incumbents fcr criterion B and criterion C for
each task, Enter these numbers in the correct
columns,

e. Repeat the above for all supervisors for
criterica B, criterion C, and criterion D for
each task. Enter the data in the correct
columns,

If you had reason to believe the information from
Asia or Europe might be significantly differant
from that obtained from CONUS, and if such a dif-
ference would be imbortant to you, you would handle
the data somewhat differently. The data corsoli-
dation form would have six "responses from" columns
instead of the two shown on our sample form.
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2. Another way to consolidate certain tyres of data is
by computer printout such as that shown in Figure I.14.
This is a Comprehensive Occupational Data Analysis
Program (CODAP) printout for a weather technician.
The first column of numbers gives the percent of
menbers performing (see Section 2.1,1.1). The second
column of numbers gives th: percent of time spent
performing (see Section 2.1,1,2). The other columns
are self-explanatory, Exactly how these numbers,
particularly those in the second column, were computed
is cescribed in Appendix A of this block,

e

ik

Data collected in surveys such as the one discussed in this block
can be consolidated in a number ot differrent ways. The approaches
outlined here are only two possible epproaches. Make sure you have good
reasons for your choice of data consolidation teckniques, and keep in
mind that the purpose of data consolidation is to help you choose tasks

for training,

2.5 Delete Tasks That Do Not Reguire Training

Once your data is collected and
consolidated into a usable forin, you are
ready to begin makirg selection decisions.
The first step is to select tasks that
would be trained if there were no resource

constraints. Do this by deleting those

0

tasks that do not require training. -

]
[
{

While all task selection decisions are
a matter of judgement. they can be made (::>

confidently if you have collected and organized meaningful data.

o A i i
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CUMULATIVE SUM OF AVG % TLAL SPENT 8Y ALL MEMBERS.......
AVERAGE PERCENT TINE SPENT BY ALL MERMBERS.......

AVG 7 TINE SPENT DY MEMBERS PERFORNING..

PERCINT OF MCMBERS PELRFORMING. .. .

DUTY/TASK TITLE . .
ANSWER TELEPHOKE INGQUIRIES ABOUT THE WEATHER .54  1.78 L7217 .
WAINTAIN METEOROLOGICAL WATCH 2.22 1.5 L4k 3.4
INTLGRATE ANALYSIS. OBSERVATIONS & FORECASTS 2.00 14 1.38 4.5k
INTERPRET CENTRALLY PREPARED PRODUCTS FOR 90.76  1.41  L.28 5.8y
TERHINAL AND ROUTE FORECASTS
PROVIDE ONROUTE DESTINATION 2 ALT. FORECASTS 88.34  l.43 L2 7.1}
: PERFORNM SHORT PERIOD FORECASTING OF FOG. kv 1.37 L35 8.3
3 STRATUS, AND VISIBL( TTY
f PERFORM SHORT PERIOD FORECASTING OF SURFACE .50 135 L35 9.k}
UINDS AND LOW LEVEL TURBULENCE
EVALUATE PILCT REPORTS 2%.93 .3 .23 10,84
CONDUCT PILOT UFATHER BRIEFINGS 84.15 1.4k 1.3 12.07
. DISSENINATE WEATHER WARNINGS 91.35 .3 L2l 13.28
{ COMPLETE AND SIGN WEA.AER CLEARANCE F.niTs 84.35  1.4M 0 %21 .49
IDEKTIFY AND EVALUATE AREAS OF SEVERL WEATHER 90.78 1.9 1.19 15.h8
; PLRFORM SHORT PFRIOD FORECASTING OF CONDEN- 89.34  1.35 L1279
SATION. PRECIPITATION, & ICING
INDICATE POSITIONS OF FRONTS & PRESSURE q1.07 .20 L10  17.89
SYSTEMY ON CHARTS
PERFORM SURFACE CHART ANALYSIS 91.35  1.19  1.09 1a.48
. DETERMINE FRONTAL~ASSOCIATED WEATHER 88.76 1.2,  L.07 20.0%
" PRLPARE THUNDERSTORN 2 HAIL WARNINGS 88.34 1.20  1..0?7 213
. EVALUATE EFFECTS OF SURFACE CONVEC. HEATING 34.34 1.39 105 2.1
' PREPARE AND PRFSENT WERATIGHAL OR PLANNING 77.% 1.3 1.0y @3.a2
4 WEATHER BRIEFINGS
: PREPARE SURFACE WIND WARNINGS AND ADVISORIES A3.76 .15 L.02 au.2u
: DETERMINE SOLUTIONS TO OPLRATIONAL METEQORO- B?.44 1.8, 1.2 25.2%
) LOGICAL PROBLEMS
{ ANALYZE SOUNDING DATA ON THERMODYNANIC DIAGRAMS  88.47  1.16  L.02 2h.28
: USE PROBABILITY TABLLS IN FOREC*STING 83.8 3.21  1.01 29.31
it PREPARE WET WATCH ADVISORIES ai.4y 1,20 L.01 28.30
3 USE 0BJECTIVE FORECAST STUDIES IN PREPARING 88.47  1.14  1.01 @29.31
] WEATHER FORECASTS
5 COMPUTE STABILITY INDICES 88.75 1.1} 0.99 30.30
3 OREINT AIRCRAFT IN FLIGHT 83.8, 1.1? 0.984 3..28
; OPERATE REPRODUCTION EQUIPMENT 72.23 L2 0.97 R.2
: PERFORM FRCNTAL ANALYSIS W7.61  1.10 0. 33.22
/ INTEGRATE RADAR AND PILOT REPORTS ON SURFACE B.47  1.02 0.95  3M.1?
ANALYSIS
_ LOCATE AREAS OF MECHANICAL TURBULENCE 83.52 1.2  0.94  35.1
: NEXT 22 TASKS OHITTEZ}
1 LOCATE HEIGHT OF TROPOPAUSE 78.% 0.93  0.73 bl.hkD
; MAINTAIN QUALITY CONTROL PROGRAM L2.82  1.3b  0.73 2.3
ANALYZE THERMODYNAMIC DIAGRAMS 70.89 .02 0.73 b3.0b
FONITOR ANALYSIS OF METEOROLOGICAL CHARTS b3.96 1.1 0.7 £3.77
AND DIAGRAMS
DETERMINE WCATHER PHENOMENA ON THE BASIS OF 74.93  0.94  0.7%  bY4.48
: VORTICITY CONCEPTS
DETERMINE ADVECTION TYPES AND EFFECT ON 79.64 0.9 0.73  65.19
{ PRESSURE SYSTEMS
FIGURE 1,14: Sample CODAP Printout
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EXAMOLE
If very few job incumbents perform a particular
task, and the consequences of inadequate performance
are negligible, and there is very little requirement
for the task to be performed immediately without
time to net assistance ard advice, and the task is

not at all difficult to iearn, the task should not
be trained,

If you consolidated and recorded your data as described earlier in
this block, you may have a list that looks like Figure 1.15, Of course,
you would huve included many, many more tasks, but those listed should
serve as an adequate exanmple,

First, look at Task 1. This could be the task discussed in the
previous example. Notice that both job incumbents and supervisors arc
in general agreement as to how fhe task ranks as judged by the va:ious
criteria, Both incumbents and supervisors rate the task very low on
all criteria; therefore, you should reject this task for training,

Now louk at Task 4. Suppose that this task is "sweep floor," that
most job incumbents perform the task but the consequences of inadequate
performance are negligible, that there is littie requirement for imme-
diate performance, and that the task is very easy to learn, This task,
in spite of the large number performing, should not be trained.

If you are in doubt as to whether ar not a task should be trained,
it is probably better at this point not to reject it; it probably will
be filtered out in the next section. What you are attempting to do
here is to delete the tasks that clearly would waste any training

resources devoted to them.
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2.6 Select Tasks for Traiming

While analyzing data and selecting tasks [:;;i]

for training are required steps in this block.

onother step, that of securing management -7
inputs and approval, is so closely related [:T——]
that tiey cannot be completely separated, [ilji
The major considerations in chousing tasks [:j[%j
z_ -

for training are costs, time, and other

-
O

resources. However, yos have not been asked
to determine what rescurces aro aveilable
or may be required. These are management
concerns, Your responsibility is to work as part of a team--of which

management personnel are an wmportant part-~to select tasks for which

training will be provided,

Since, in the last section, you deleted some tasks that did not
require training, what is left is a list of tasks that you think should
be trained. At this point, you reed some management inputs before
proceeding, You may have noticed thal the next section in this block
is Secure iManagement Inputs and Approval. Actually it is impossibie
to talk alwut sclecting tasks for training without also considering
marragement inputs. Here, you need to be tc.d by management approximaczely
what resources are available for training this particular DOS in urder
to knecw approximately how many of the tasks can be trained.

[f the management input indicates that all the taske can be trained,
your effort in tnis block is completed and you can move oan to the rext

block, Unfortunately, this is not likely to hazpen. Thaore probably
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will never be enough time and other vesources to train everything that
g it might pe desirable to train,
? Suppose the ianagement input indicates that 75 percent of the tasks
é you think should be trained can actually be trained. I[f so, proceed .
; as follows:
% 1. Select the 60-65 percent of the tasks that
.

your data indicates are most in need of training,
2. Select ihe 15-20 percent of the tasks that

your data indicates a~z least in need of training,

ST S P R

Rank order the remaining tasks from the one you think

most needs training to the one you think least needs

training,

T ST AT L R T
-—

With the above lists and your rationale for ranking

tasks as you did, get back with management and make

: the firal selection decisions.

Suppose the consolidated data in Figure I1.15 is represcntative of

your data. Remember that you already have deleted Task ! and Task 4.

s A

Also remember that the numbers reprecent the mean (averags) response

from each of the two groups on each criterion and that high numbers

indicate more of 5 need for training.

First, seiect the 60-65 percent of the tasks iiat you think are

most in need of craining. The reason for nct rank ordering thess 60-

65 percent i3 that management has already indicated that at least this '?

many tasks will be trained, Rank ordering all tasks is a tedious,

time-consuming effort and should be done only when necessary.
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You will notice that for some of the tasks in
Figure 1.15, not orly is there & high level of
agreemcnt in ratings of che criteria of each,
but also the tasks are uniformly given high
rankings. These tasks {2. 5, 6, and 12) should
tentatively be selected for training.

for Task 9, there is a hiqh level of agreement
in ranking the task, and the task is uniformly
given a low ranking, This task should tenta-
tively be rejected.

For Task 8, the criterion A rating is high, but

the other criteria are uniformly reiatively low.

If criterion A were frequency of Parformance and
the other criteria were Task Delay Tolerance,
Consequenrces of Inadeguate Performance, and Tack
Learning Difficulty, vou probabiy would tentatively
reject this task also.

Task 7 snows yet a different situation. Incumbents
and supervisors are in general agreement. However,
both give the task a high rating under Criterion B
and low ratings for all other criteria, Again, how
you judge this task will depend on what your

command considers important. If criterion B were
Consequences of Inadequate Performance, you probably
would select it for training.

At first look, Tasks 3, 10, and 11 might leave you
undecided. There is a high level of agreement,

but the ratings are neither high nor low. However,
suppose Task 11 is a prerequisite to Task 123 that
is, if ore does not know how to do Task 11, he will
not know how to do Task 12, For example, Task 12
might be "verify that enemy bomb has been defused,"
while Task 11 might be "defuse enemy bomb." By
checking the elements that make up the two tasks,
you find that, if a person rid not know how to
defuse a bomb, he would not be able to verify that
one had been defused, On this basis, you would
choose to train Task 11 also.

This leaves only Tasks 3 and 10. Since you have
already chosen 60 percent of the tasks for train-
ing and rejected 20 percent, you should rank order
the remaining tasks. Since Task 3 has slightly
higher ratings under most criteria, put it ahead
of Tack 10,
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Your list of tasks now looks like this:
Tasks selected for training:
Task 2
Task 5
Task 6
Task 7 .
Task 11
Task 12
Undecided tasks (in rank order):
Task 3
Task 10
Tacks not selected for training:
Task 8
Task 9
Remenber that you rejected Tasks 1 and 4 in

Section 2.5. Therefore, they are not listed
at all.

At this pnint, you are ready to get back with management and, as
a team, make final selection decisicns. At fipst it might appear that
the only decision that has to be made, if you contirue with the simple §
example that was just discussed, is what to do with Tasks 3 and 10, .

Which, if either, should be trained? If the decision ware to train

Task 3 and reject Task 10, this would mean 70% of the tasks would be
trained. However, several other important factors must be considered. é
1. The above example assumes that the cost in tim2, manpower,

and other resources are equal for all tasks, Obviously
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this is not always the case. Some resource estimates will
be required by management from those respnansible for the
further development of this particular program. This is
one reason for not initially selecting the exact number

of tasks that management thinks can be trained. They really
cannot know the exact number until they know which tesks you
consider most important far training and how much i1t will
cost to train these tasks.

Much of your selection data reflects the job “as it is,"
which is not always the same as "how it should be,"
Management must determine if "what is" is "what should be,"

and, if not, what kinds of changes are to be made.

Suppuse, ir selecting tasks for training Dental
Specialists, the task of "scrvice dental instruments”
was rejected on the basis of the small percent per-
forming and small percent of time spent performing,
The reason more Dental Snecialists did not spend

more time performing this task might have been that
the currently used, newer derzal instruments ar>

tov complex to be serviced by anyone who has not

had special training.

If, as was assumed above, the task was rejected for
triining, there is 1ittle chance that newly tr.ined
Dental Speciaiists will know how to service the
equipment. This means, when the job is analyzed
again several years later, the task again wili

rate very low on percent performing and percent of
time spent parforming, If ro one makes sure tasks
selected for training are bated on "what should be"
rather than "what is," the task will probabiy be
rejected for training again. This would mean that
considerable expen.2 would be incurred in purchasing
nes equipment because the original equipment was not
nroperly serviced.,

allba g
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The preceding example points out the critical importance of basing

your decisions on wanagement determinations of what the job should be.

2.7 Secure Managenent Inputs and Approval

If you have asked for and received manage-

ment inputs as you wert throuyh Section 2.6, %;J~ ;
your tentative lists of tasts, :long with N
your recommendations, will be close to the [j FT]
final product of this block. While the [ij ;}
decisions will be made by management, [:TTJ

the quality of these decisions can be no 1= l
better than ihe yuality of information and [:-———'! ‘E
racommendations you have provided. <\J>

3.0 oUTPUTS
The outputs of this block should consist of:
3.1 _Products

1. Final list of tasks seiected for Lraining (See page 149 for

an example.)

Summary of data coilected upon which selection decisicns

were based (See Figure 1.16 for an example.)

3.2 Other Documentation

1. Details of data collection

a. Evaluation criteria selected and ralionale for selection

b. Survey sources

c. Data collection forms used

it

] =TT
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rationale for rejection

EXAMPLE

P I

A. Inspect Main Transmission

transmission
transmission
transmission
transmission
transmission
transmission
Ltransmission
tran<mission
transmission

main
main
main
main
main
main
main
main
main

Inspect
Inspect
Inspect
Inspect
Inspect
Inspect
Inspect
Inspect
Inspect

WO NI P~

Install Main Rntor
1.
2.
3.

Install main rotor blades
It..tall main rotor blade trim tabs
Install main rotor blade bolts

2. List of tasks rejected for training in Section 2.5 and

Management constraints on task:s selected for training
4. Recommendations presented to management

Any other pertinent informatinn not inciuded in the above

Final List of Tasks Selected for Training

0il system

thermo-switch

oil filter head assembly
oil filter

filter by-pass valve

0il chip detector

011 hoses

lires

fittings
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APPENDIX A

ANALYSIS GF JOB DATA FROM
CHECKLIST TASK INVENTORILES
WHICH USE "RELATIVE TIME SPENT"
RESPONSE SCALLS




ANALYSIS OF JOB DATA FROM
CHECKLIST TASK INVENTORJES
WHICH USE "RELATIVE TIME SPENT"
RESPONSE SCALES*

AT3G-EA
JULY 1974

*Information herein extracted/adapted from Christal, R. E,, "Collecting,
Analyzing, and Reporting Information Describing Jobs and Occupations:
Comments by Chairman.” In Proceedings of 19' Divisicen of Military
Psychology Symposium; Sevanty-Severth Annual Convention of the American
Psychological Assaciation, Washington, D.C., 31 Aug 1969 - 4 Sept 1969.
AN774575, pps 77-94.
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DERIVATION OF "PER CENT OF JOB TIME" DATA FROM "RELATIVE TIME SPENT"
JOB DATA

[

Job data (Step 1) is obtained by jeb incumbents corpleting a
checklist tasw inventory., Typically these task inventories contain
300 to 500 task statements, On each task, incumbents (see Figure 1):

a. Check ("Check IF Done") the task if they have performed that
task and,

b. If performed, rate the task on a seven-place relative time spent
scale, An individual indicates by rating a task "7" that he
spends relatively more time on that task than other tasks he
performs, A rating of "1" indicates the least amount of time
spent in relation to all other tasks. In between ratings indi-
cate various gradations between most and lTeast amount of time

spent.
[~ i
<
B C (A) Absolute
Check If Checked, Rate Task Time
A IF Relative Time Spent No Spent
Tasks Done Least....Average... . Most

11237456l 7]
1. Evaluate Work ]
2. Plan and Schedule 11

3. Change Dressings 7 1< 1 1T 1 3 5

4. Make Beds v ) v ' 4 34

5. Serve Meals v Vi 5 25

6. Take TPR v v 6 30
7. Administer First Aid 7

3. Administer Injections| ./ < 118 5
9. Assist at Sick Cal’ 9
10. Drive Ambuiance 10

Figure 1, A completed checklist task inventory by Figure 2. Total
one respondent (Case 3). time spent per task

In step 2, the relative ratings resulting from each respondent
{Step 1) are converted to total or absolute times spent per task.
Example (see Figure 2):

a, Case 3 rated 5 tasks (said h= performed 5 of the 10 tasks), He
rated these 5 tasks 1, 6, 4, 5, and 1. The absolute sum of
the reting is 17 (1 + 6 + 4 + 5 + 1),
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Case 3 spent 1/17 or 5% of his tota)l work time on the task
"change dressings.” He spent 6/17 or 34% of his total work
time on the task "make beds.”

3. Figure 3 illustrates summary data resulting from 10 job incumbents

on the same 10 item checklist task inventory.

a, Example of how Average Time Spent by Members Performing (Part G R
of Figure 3) was obtafned., Two (20%) of the incumbents (cases)
reported performing task 1. They averaged spending 75% of their
total job time on task 1: Evaluate work (80 + 70 + 2 = 75%).

Four (40%) reported performing task 4: Make beds., They averaged .
spending 35% of their total gob time on this task
(40 + 40 + 34 + 25 4+ 4 = 35%),

b. Example of how Average Time Spent by All Members (Part H, Figure 3)
was obtained, Only two members (cases) reported performing Task 1.
The average amount of job time spent by all members was 15%

(80 + 70 + 10 = 15%). On task 4, Make Leds, all members averayed
spending 35% of the work time (40 + 40 + 35 + 25 + 10 = 35%).
H
F G Average %
E (% of Work Time Reported 1/ By Average % Time
(A) Z Ten Cases for Each Tas Time Spent By
Task (per- Spent By All
No forming) 1 2 3 4 5 6 7 8 9 10 Members Members
Performing
1. 20 80 70 75.0 15.0
2. 20 20 20 20.0 4.0
3. 70 10 5 5 20 10 10 & 9.3 6.5
4, 40 40 40 34 25 35.0 14.0
5, 40 30 35 25 20 27.5
6. 70 20 20 30 25 30 40 15 25.7 18,0
7. 20 5 10 7.5 1.5
8. 60 5 5 50 40 40 10 25.0 15,0
a, 30 100 10 35 18.3 5.5
10. 10 90 90.0 9.0
Figure 3. Summary of Absolute Time Spent by 10 Job Incumbents (cisec) on
10 Tasks.
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FIGURE 1.12: Flowchart of Block T.2: SELECT TASKS/FUNCTIOMS
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Once the decision has teen made as to which tasks will be trained,

it is necessary to construct performance measures to test whether indi-

viduals can perform the tasks.

These job performance measures (JPMs)

become the fundamental! basis for the deveiopment and coniro? ¢ training

since they are the measure of the success of training.

Unfortunately,

many tasks, particularly combat tasks, cannot te measured directly.

This results in a JPM heing a compromise between resource lonstraints

and the requirement for high predictive validity or fidelity.

*Portions of this material have been adapted from:
Pearlstein, R. B.

0974-RWS).

Reston, Va.:
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. Swezey, R. W. and
Developing criterion referenced tests (287-AR18(2)-IR-
Applied Science Associates, September 1974.

Best Available Copy
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CONSTRUCT JOB PERFORMANCE MEASURES

1.0 INTRODUCTION

1.1 Ratignale for Job Performance Measures

The procedures in 3lock 1.2, SELECT TASK/FUNCTIONS, produced a list
of tasks selected for training. In this blosk, you will construct Job
Performance Measures (JPMs) for those tasks. JPMs test whether or
wow well an individual can perform tasks.

A JPM is written at the task level, It renresents the best approri-
mation to a perfect test that can be made, considering costs, time, and
ahility to measure. A JPM measures one or more complete tasks. Job
Performance Meusures are used to:

1. Separate people into two groups: those who can satisfactorily
do the task and those who cannot

2. Serve as the fundamental basis far development and control
of training )

3. Contronl the quality of tne output (graduates) of training

4. Form the gasis for skill gualification tests, tests for
promotion, tests to ensure that units are in an appropriate

state of readiness, and any other measures of DOS proficiency

Using JFMs for all of the above assures some deyree of compatibility
in the training, evaluation, and personnel management systems and this
multiple use justifies the investment required to construct and validate
(make sure they test what they are supposed to test) the JPMs, Because
59 much depends on JPMs, 2 heavy responsibility is placed on those who

censtruct and validate them.




158

While a JPM tests performance or a task, a Job_Performance Test is a

test used to determine whether or how well an individual can perform a
job. A Job Performance Test may include either all of the JPMs for a
particular job or a subset of the JPMs,

While .Job Performance Tests are usually constructed by others, the

Job Performance Meatures developed here will be the basis for such tests.

1.2 Definition of Teims

Following are definitions of and brief discussions of some of the

imporrant terms used in this block.

1.2.1 Predictive Validity

A JPM i3 said to have good pradictive validity if those who score high
or pass the JPM are those who can perform the task well, The ideal JPM
wculd have perfect predictive validity. Without exception, those who
passed tihe JPM could perform the task, and all those who failed the JPM

could not perform the task.

EXAMPLES

l. Une of the tasks of a Motor Transport Operator is to
complete the DA Forms associated with wvehicle operation
and maintenance. The JPM for this task is identical
to the task, In this cace, the predictive validity of
the JPM would be very high,
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2. Another task of a Motor Transport Operatcr is to drive
a 5~ton truck with a trailer from a specified point to
a specified destination. The task conditions require
driving under a variety of conditions. The JPM is:

Action: Drive vehicle with trailer,

Conditions Standards *
a. Over a ditch without getting stuck
b. Over a rock bed without getting stuck
c. Over a sand trap without getting stuck -
a, Down a steep slop2 using proper gears and brake

action .
e. Up a sieep slope using proper gears

In this case, the predictive validity probably would
still be reasonably high. If an individuval passed
the test, he probably could perform the task, If he
failed the test, he probably could not perform the
task.

i When it is practical to measure the task as it is actually performed
on the job, it is possible to detecrmine the predictive validity of the

related JPM, In these cases, the primary objective in developing JPMs

is to achieve the highest possible predictive validity, while, at the
same time, keeping testing costs, time, and safety within acceptable
Timits,

Often paper and pencil tests can have high predictive validity,
There are two types of paper 2nd pencil tests which are particularly
suitable for measuring performance. The first type concerns those tasks
that are accomplished by using paper and pencil, e.g., a unit commander
reviewing a strength report prior to authentication. In the performance
of this task the job inzumbent in the real world uses paper and pencil.
The performance measure for this task therefore would have to use paper

and pencil, Other examples are filling out forms and coding entries
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into data systems, Becsuse they use paper and pencil in the real world,
thei’* .JPMs should be paper and pencil tests.

The second type of task where a paper and pencil test would be appli-
cable is one in which a mental discrimination s the most important
aspect of the task. An example of this type might be the selection of
an avenue of approach for an infantry attack. Assuming that the student
is provided adequate information concerning the weathner, enemy, and
terrain, and that there were nnly six viable avenues of approach with
one clearly be.t, there would certainly be nu strong objection to having
a paper and pencil test, even in multiple choice formai (with 6 possible
responses) requiring the student to select the most appropriate avenue
of approach based upon the conditions given, This is a medium high
physical fidelity test of the student's ability to select an appropriate
avenue of approach and yet it 1s in a multiple choice paper and pencil
format.

The major difference between the conventional multiple choice items
and the use of a multiple choice format for performance testing of this
type task is as follows:

1. Conventiona) twltiple choice items generally utilize a
short stem with little if any supporting reference material
available, Performance items in a multiple choice format
generally have longer detailled stems {which normally include
the environment of the JPM) and always provide for use of
any references available on the job.

2. Conventional items generally limit choices to 4 or 5 op-

tions while the number of options on a performance baved

multiple choice test vary and are dictated by the number
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of options available in the re¢l werld. The option of doing
nothing, for example, would normally be ¢ reasonable field

option but is rarely included in a conventional item,

1.2.2 Physical Fidelity

The physical fidelity of a JPM refers to the extent that the actions,
conditions, cues, and standards of the JFM approximate those of the task.
In the first example in the previous section, the JPM has the highest
possible physical fidelity: JPM performance is identical to task perfor-
mance. Tho second example has lower but still reasonably high physical
fidelity. However, with these two examples, predictive validity is
more important than physical fidelity. If a paper uand percil test or
some other tescing approach with considerably lower physical fidelity
could be shown to have practically the same predictive validity, and
if this testing approach were preferable in terms of ccst, time and
safely, it should be used, Unfortunately, having high physical fidelity
does not ensure that predictive validity will be high. Huwever, if pre-
dictive validity cannot be used, one must often settle for high physical

fidelity.

EXAMPLE

A gunner's mate must engage and hit attacking euemy
high-performance aircraft according to a specific
procedure and with a nigh degree of skill. This is
a task for which he trained and which has immense
payoff for the mission if it is done well. In order
to determine whethet he can or cannot perform this
task, he would have to be *ested and given a "go"

or a "'no go." This testing would have to be given
under the exact conditions that would exist on the
real job in combat,
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Circums tances prevent the administration of the test
under real world conditions. First, it would be
difficult to know which of a battery of gunners is
responsible for a hit, Second, no vne vill be avail-
able to administer the test. Third, it wculd be

foolhardy to administer a tect under such dangerous
conditions.

In this example, predictive validity cannot be used to determine

the quality of the JPM fur that task. Since there is no way to test

the task under real werld conditions, there is no way to test pre-

dictive validity. In cases like this the quality of the JPM is often

based on the degree of physical “idelity between the JPM and the task.
Figure 1.17 is a graphic presentation of some of the possible

deygrees of fidelity between JPMs and tasks.

JPM Task JPM Task JPM Task
J @i a0
b. c.

Degrees of Physical Fidelity Between JPM; and Tasks

FIGURE 1.17:

These three situations couid represent the chree examples used

earlier. In the first example, performance of tue JPM for compieting

DA Forms was identical to performing the Transpori Operator's task.

This is like "a" in the figure, Ia the second ~xawple, the JPM for

driving the 5-ton truck with a trailer has reasoaebly high physical

fidelity, but its performance is not identical to thu task, This is
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Tike "b" in the figure. In the last situation, the JPH for the gunner's
mate will have to be considerably different from the actual task, The

physical fidelity, of necessity, will be lower. This is Tike "c¢" in the

e AT

figure.

1.2.3 Simulation

I

Simulation, broadly defined, is any change from reality, or any g
imitation of reality. When a test cannot be given under real world

conditions, some form of simulation must be used,

EXAMPLE

A light-weapons infantry task might irnvolve engaging
enemy »oldiers under combat conditions; that is, the
soldier himself would be in jeopardy. Without a war,
an enemy connot be provided to engage. We wonld not
endanger the scldier's life by having hiu under fire
just to test hiz performance, Therefore we cannot
provide a high fideiity initiating cue; the soldier
will not be shot at, nor will he have to seek out
enemy troops. There is no wav to supply the same
element of danger without truiy endangering him. The
JPM would be more like "c¢" in Figure 1.17. However,
we can simulate the initiating cue and have him g0
through some or most of the steps, and we might
provide battle sounds. Tho initiating cue can range
from an order to fire ot a paper target tu the ap-
pearance of a simulated figure (there is one calied
Punchy Pete) that will appear randomly and fall if
hit in a critical spot.

i o s e
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In this e~ample, the battle sounds provided, the paper target:, or the

"Punchy Pete," and any oiiier imitations of the real world task are

Ll

simulation,
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g 1.2.4 Unitary Tasks

Another factor that effects construction of JPMs is whether th2 task
3 is unitary or multiple. A unitary task is one that is always performed

in exactly the same way with exactly the same inputs,

CXAMPLE
"disassemble an M16 rifle" and "assemble an M16
] rifle" are unitary tasks. The irput, the rifle is
§ always the same; and the task is always performed
1 in the same way.

1.2.5 Multiple Tasks

A multiple task is one that has a number of possible inputs, There

are two types of muitipie tasks. One type is always performed by

following basically the same procedure.

EXAMPLE

A task requiring multiplication of three-digit numbers

by three-digit numbers is a multipie task. The mul- :
tiplication is aiways performed by following basically E
the samc procedures; however, there are almost one

million possible inputs cr combinations of the two

sets of three-digit numbers.

In this example, it would be impossible to test all possible
inputs to make sure an individual knows how to do them all, For
unitary tasks, the JPM can measure the total; however, for multiple
tasks a representative sample must be used.

The other type of multiple task is one in which the inputs vary,

and the task is performed differently depending on the input, This

means the input is a cue that determines the appropriate response.
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EXAMPLL

One task for a Military Policeman is to aporehend a
violator. The procedure foi performing the task
depends heavily on the cues. For example:

1. the suspect armed or not?

I¢ the suspect military or civilian?

Is the suspect drunk or sobcr?

Is the suspect in a vehicle or on toot?

1s the suspect alone or with others?

Is the MP alone or with others?

Is the MP in a vehicle or on foot?

Did the alledged crime take place in a restricted
area or not?

Answers to questions like these will determine how
the task is performed,

As with the first type of multiple task, the JPM for this task
cannot measure the total task but must test a sample of the possible
variations. Jowever, for this type of task, the JPM must dn more than
measure the adequacy of the performance. It also must measure the

appropriateness of the performance; that is, whether the performance

was tha correct responses to the particular cues,

1.3 Overview of Construction of JPMs

JPMs, like tasks, are statements of action to be taken., JPMs also
have a statement of conditions under which the JPM is aduinistered,
cues that indicate the need for particular responses, standards that
are a measure of the adequacy of performance, and elements that are the
actions tnat make up the total performance,

As was mentioned earlier, the inputs to this block were the tasks
selected for trainirg, along with their conditions, cues, standards, and

elements. The procedure for developing JPMs is basically one of

o b

e
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considering in what ways the JPM must be different from ihe task, because
of various testing constraints, and constructing a test that is the

best compremise. The steps in this procedure are shown in Figure 1,18,
the foldout page at the end of this block. The outputs of this block

will ‘nclude a JPM for each task.

2.0 PROCEDURES

Following are a number of steps in the procedure for developing
and validating JPMs, For the steps discussed in Sections 2.1 -~ 2.9,
the correct procedure is first to go through these steps for each task.
That is, take one task, determine the testing contraints, make the various
decisions discussed in Sections 2.2 thru 2.8, and develop the JPM. Then
take the next task and do the same, The virst cecisions will be tentative;
after you *ave worked through a small group of tasks, you may. wish to
go back and make changes. Then, after you have developed all of the
JPids, and scoring procedures, validate the jtems as discussed in Section

2.10.

2.1 Determine Testing Constraints

If there were no constraints of time,

money, personnel, facilities, and other ) |

resources, every JPM could be identical to

=

the task it is intended to measure. That

is, the JPH would consist of observing

the job incumbent while he performed the

task on the job and noting whether or not

il

he met the job standards, However, since é )

these constraints do exist, the JPM often
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will be different from the task. The firct step in developing JPMs that
have high predictive validity, high physical fidelity, or both is to
analyze the task to determine what testing constraints apply to that
particular task. The 1ollowing practical constraints can force a change
from a higher to a lower physical fidelity JPM. Note thut these constraints
are all interrelated. For example, time availability, manpower availability
equioment availability, and costs are often all different aspects of the
same problem.

1. Time. The first type of practical constraint, time availability
is easily understood. Often the situation is such that it is ‘impractical

to test the task, as it is stated, in the available time,

EXAMPLES

Perhaps the job task requires an extended march
through marshy terrain during inclement weather
or watching a radar scope for blips for long per-
iods, maintaining proper vigilance as indicated
by detecting all %iips during the interval.

Since botn of these examples would take much too

long to test in most situations, they must be
modified to permit testing in less time,

In general, time limits must be placed on test administration which
in turn limits the amount of time that can be spent on each JPM, If
performance of some of the tasks raquires more time than is available
for testing, the JPM can use a sample of the task elements,

<. _Manpower. Manpower availability can also impose practical

constraints.
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EXAMPLE

{f under normal conditions it takes 4 mer to operate a
main battle tank, a comnander, drivur, guaner, and a
crewman/loader, and you want to test assistant crewman/
loaders under normal operatinnal conditions, personnel
trained in the functions of commander, gunner, &ad driver
will be required for the test. If these pérsannel are not
available, there will be insufficient manpower for con-
ducting the assistant crewman/loader test under normal
vperating conditions.

In the above example, it would be preferable to arrange JPHs for the
whole crew simultaneously, but care must be taken to ensure that each
position is scored separately.

3. Costs. Cost is another important factor in developing JPMs.
The cost of test administration must be kept within the 1imits dictated

by the testing budget of the facility where the test will be used.

EXAMPLE

It would be entirely too coctly (and unreasoaable) to
have a demolition specialist destroy a bridge to test
his ability to achieve maximum damage. There must be
other more practical means of testing this task, If
the task specifies demolishing a bridge, the JPM may
need to be modified so that the bridge is not actually
demolished, but the job incumbents demonctrate the
process up to but not including the demolition,

4. Facilities/equipment, Uften, sufficient equipment or facilities

are not available for test administration., This is especially true

for sophisticated equipment and very specialized facilities.
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A serious facility constraint exists when a job
incumbent must demonstrate competence in escape and
evasion in a tropical jungle if the testing must
take place in the Southwestern United States, An
extreme exanple of a facility-caused constraint is
firing a missile down range, since at many test
sites it is impossible to obtain a suitable test
range.

An example of a severe practical constraint concerning equipment

availability might involve a course on troubleshooting a terrain-following

radar system, The preferred JPM may include plan.ing a bug in the system

and having a job incumbent locate the problem and replace or repair the

necessary parts. However, this radar system is suificiently complex

and costiy that testing is prohibited on the actual equipment, Another

example is troubleshooting 1 computer: The downtime of the computer may

be so costly as to negate its use for testing purposes.

If you have many tasks for which testing would tax faciiities/equipment

beyond feasible Timits, it may be possibie to select for testing those

tasks which would cause least damage or inconvenience, The remainder of

the tasks might be simulated.

5. Other constraints. There are other less commen practical con-

straints which you may encounter in the development of your tests. These

constraints include:

1.
2.

logistics

superyvisory effectiveness
comaunications

ethical considerations

legal considerations
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Remember that in most cases constraints are interrelated. The prac-
tical constraint in the examp'e of the terrain-following radar system
was categorized under equipment availability, but it could also be
categorized under costs.

Considering the lTimitations in equipmant, personnel, time, space,
safety requirements, and other factors, it is obvious that complete
fidelity is not always practical or even desirable. In these cases,

the JFM developed must be viewed as the best possidle trade-off with

reality.

If, for your particular task, no constreints exist that prevent you

ol e

from using the actual task as the JPM, you will not be forced to make

irade-offs. Fortunateiy, quite a few tasks fall into this category,

sl .

EXAMPLES

: 1. The JPM for "rotate tires on 1/4-ton truck" could
: be identical to the cask. .

2. The JPM for "complete DD Form 314, Preventive

Maintenance Schedule and Record" n»robably would
be identical to the task.

2.2 Determine if Product, Process, or Bouth Should be Measured

The task standard was based on a

discussed in detail in Section 1.2.7

product, process, or both. This was 1 :] I

of Block 1,1

task output; it can be observed and

inspected., A tactical operation plan,

The end product is the most obvious : l——]
1
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a computer program, or the results of a desk audit of an initial draft

computer program are all products or terminating boundaries of tasks,
The other output whirh signals the terminating boundary of a task

is tne completion of the process involved. The process itself leaves

no record. The skills involved (for instance, in driving a tank) can

bt it

best be evaluated by observation.

In some cases, product and process must both be examined as task
output. Many tests evaluate processes vnich result in products in order

to provide feedback on process errors which effect the product or related

policies and practices,

In certain cases, processes in a task may be critical in that they
insure personnel safety or prevent equipment damage. For instance, a
driver may arrive at Jdestination B frum point A as required by the task
but, in the process, violate many laws and safety regqulations, In such
cases, product evaluation by itself is not always adequate.

The JPM will usually measure the same factors, product, process, or
both, used as a basis for the task standard; however, this is not an
esscntial practice. If considerable simulation will be required, it

may be more practical to weasure another factor.

EXAMPLE

The standard for the Demolition Specialists' task
of "demolish bridges" might be that e completely
destroy the bridge without injury to himself. The

JPM would probably measure the procedure used rather
than the product,
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2.3 Determine Simulator Requirements

Simulation is defined broadly as any |
cliange from, or imitation of reality. :::} ] 1
However, since situlation as ¢ result of | 1
chanjes in conditions, cues, and standards 1 —7—
will be discussed in the following sections, [
only changes in the basic task related "‘—’;:] f“‘[““
equipment or facility are discussed here. f?:]-~ (f:)

Earlier it was stated that there are _____}*——

occasions in which no JPM can be given

under actual job conditions because of cecst, danger, etc. But, some

tasks are so important to mission success or wus<% be done so well that
failure to satisfactorily perform them significantly reduces the chances

of mission success, endangers lives, or damages cquipment. The Function

of this section is to discuss the development of simulators used princi-

pally for JPMs for ihe evaluation of job incumbents, mit for instructional

purposes.

for both,
had been trained and tested on simulators.

Each service has its own procedures for specifying and developing

requirements for simulators. Ordinarily, these wouid have been generated

when the new process or system was still on the drawing boards,

EXAMPLE

Cxperience gained by our forces or by others can
wickly change the requirement for job proficiency.
In the 1967 Arab-Israeli conflict, there were
improvements in range and shooting accuracy of

However, there is alwavs the possibility of using the simulator

Remember the Apollo missions were flown success ully by men who

R

il
VIl

R -
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the tankers based on WW Il data. Between 1967
and the Yom Kippur war, runge and accuracy
increased dramatically aqgain,
These changes in perforuance were traced divectly
to training, In order to maintain the ability to
engage enemy armor successfully ¢t tie increased
levels of proficiency required, laser simulators
were developed. These hiqgh fidelily devices,
such as Multiple Integrated Laser Engagement
Simulator (MILES), permit accurate scoring of hits
and provide excellent opportunities to measure the

performance of crews under simulated combat
conditions,

The requirements for these simulators were not specified at the time
that the main battle tank was delivered. The requirement resulted from
careful analysis of field performance ty crew and experience gained by
others. The JPH developer will often discover needs for increasing the
fidelity of JPMs based on critical new information of the type described.
If he is a specialist in the DOS in question, he may know from his own
experience of deficiencies in performance that could make important dif-
ferences to mission accomplishment. Occasionally field use of hardware
and systems indicates the need for improved job performance, or unanti-
cipated system performance or configurations require a reordering of
tasks selected for training., In those situations, the developer of
the JPMs should investigate the potential value of 4 simulator in the
total system.

The use of simulatnrs for training will be discussed further in the
sections of the manual dealing with the development of instruction,

Many trade-offs may be necessary in order to arrive at good decisions
about the procurement of simulators. (Some of these would be directly

tied to training considerations, time saved, cost of simulators compared

to alternative means, and other factors.)
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Three logistical factors will have a direct bearing on a decisiun to
use sinulators:

1. Downtime, What is the effect on the readiness, effectiveness,
and efficiency of the unit .shen operational personnel or
equipment is used foy measuring performance?

2, Cost. What is the cost of using parsonnel, equipment, and
materials resources for measuring performance?

3. LUamage or Danger. What are the potential damages or dangers

to personne! or equipment as a result of the perférmance
measurement?
As the JPM is designed for each task on your list, you should consider
each of the above logistical factors. Rate each as:
1. Serious. It has major consequences to mission operations.
2. Average. [t has moderate conseyuences to mission operaticns,

3. HNegligible. It has little consequence to mission operations.

If in rating the facter with regard to the three logistical factors {down-
time, cost, damage or danger), you find that none of the factors are rated
"serious"” and no more than one of the factors is rated "average," you
cannot justify large expenditures for a simulator for the JPM. However,
if nost of the factors are rated "serious" or "average," you should give
serious consideration to the use of a simulator,

Another consideration is the lead time to procure simulators. If

the JPM is designed requiring a simulator that will take years to go
through the approval, design, and production cycle, it will not be useful

six months from now when you are conducting external evaluation.
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If it is determined that simulation is required, you must decide what

type of simulation is necessdry., For some purposes, the resemblance

should be very close. For other purposes, high-fidelity stmulation is

not necessary. Three comnon types of simulatior are:

1.

Simulating Part of the System. You may want to explore
questions of operator performance, sarety features, etc.

To do this, you may decide to create a mock-up of a par-
ticular piece of gear. The sophistication of the mock-up
will vary. In many situations, fully operational or high-
fidelity mock-ups or trainers are not required, Situatiogns
requiring full-scale trainers are usually determined in the
early stages of system desigrn, The trainer design and
development 15 usually accomplished by a contractor,

Simulating the Operation of a System. System operation can

be simulated in several ways., One tecknique is "talk-through,”
or a computer can be used to sinulate operational activities;
or complex simulators can replicate the job conditions,

The characceristics of the first two techniques are shown

in Table 1.5,

Simulating the Environment in Which the System Will Jperate.

The most frequent source aof error in modern systems is due
to variability in human performance, You may use a variely
of techniques for determining under what conditions people
will have difficulty operating the system. One way is to
let real people operate the systewm using sirwlated inputs,

Cy simulating system inputs, you can create stressful situa-

tiors (for examnle, an overload condition) and observe what

ol
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TABLE 1.5
Simulating the Operational System
= g g ap g e R R S o ARl -y
TALK-THROUGH TECHNTQUE COMPUTER MODELS TECHNIQUE
b e v w2 = = v mam s m mm s ot n e i e < it tee e w e - e r—— e .- 5
Involves talkiny through Involves having a compuler 3
each operation in the new simulate the major opera- .
systein to determine deci- tions of the system, under |
sions and contingencies. a variety of conditions. -
o - ———— e —— e e e e b ¢ e i e te t Sk 4 4 e A A - —— ——— o — ) -
Results: Results: J
*  Depicts humar functions *  Tunctions of system and 1
at flowchart level, assumptions of personngl X
performance are reduced
to logic statements. :
*  Major decisions are *  The model of the system ‘%
rationally identitied. is "run" many times 5
under different condi- 3
tions, 5
* Required actions and *  Shortcomings of system §
alternatives are operation are identified, E-
rationally determined. 5
] *  Information gaps requir-
] ing assumptions are
F- identified. g
happens.  Such techniques are particular~ly wseful for identi- §
4
fying in advance the mistakes people make. If they occurred F

in actual operation, these mistakes might be very costly.

176
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2.4 Deiermine JPM Conditions

o S

Conditions may be constant or they may

. -

vary; this includes factors that cannot he

cohtro1led, such as weather and the anount

of natural light, and factors that can be _~] .
A controlled. A1l such JPM conditions shouid _;J
‘ be listed. ‘ .
EYAMPLE

ACTION

TN TN

For the task "remove/install mair transmiccior:

: mast assembly” on an OH-58 Helicopter, the
e condilions lis . ed are:

CORBITIONS:

Sheltered areu

TM 55-1520-228-20

T 55-1520-228-25

General wechanics tool kit
Suitable maintenau.e platfora
surttable stand te nold masi
wrench 7101500

Holding Fi.xwure T101199

BB )|

The above conditions are fairlty constant; in order to do the job,

you aould choose to have all of the above. In sucn ca 25 JPM conditions

i s illbbc et uiiat s TR e R~ et e L

matcin job conditions. For other jobs the -~ond:tions must be s mpled for

any one JPM 1t is difficult to combine b zzards ond desert in one

neastire.,
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EXAMPLE

A land nevigation task would be to get from point A
to point B. The corstant conditions listed are:

A map of the locale
Lensatic compass

The variable conditions are:
A1l types of weather

Across all terrains
At any time of day

In developing the JPM, all the conditions that would make a dif-
ference in performance of the JPM must be listed for each facter. in
the previous examples, in addition to the fixed conditions of a map
of each locale and a lensatic compass, there must be:

1. A1l possible types of weather--dry, damp, rain,
snow, clear, high wind, l1ight wind, no winu, below
freezing, temperate, hot. etc.

2. A1l types of terrains--piains, cities, deserts,
forests, towns, villages, hiils, mountains, etc.

3. Any time--daytime, nighttime with ztars, no stars,

moon, no myon, etc.

If testing constraints preclude using all the conditions, you will
be forced to use a sample of them. You should include these conditions

you think will best reflect ability tc perform under ali the conditions.

Best Available Cony
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1 EXAMPLE

EXAMPLE

Often the JPM cues must be different

L
from the task cues ever though this reduces
the fidelity of the JPM, JO

-
I
-
J

OLH |

The cue for a medicai corpsman to perform mouth~
to-mouth resuscitation would be that the casualty
was not breathing. However, this would not be

a realistic cue for the JPM, While changing the
cue reduces the fidelity of the JPM, probably

the best that could be done would be to use a cue
such as having tne test administrator say, "At
this station, the casualty (dummy) next to you

is unconscious, VYou find a weak pulse. He has
stopped breathing. Take immediate action."

Insofar as constraints permit, the critical cues should be realistic,

A critical cue is one for which the proper response dztermines success or

failure in performing the task.

The task of "repair malfunctioning equipment" might be
such that the actual repairs are relatively sinmple if
you know which one to make. The critical part of the
tack might be determining which repair to make. In
thi, cxample, if the JPM cue were having the test
administrator say, "Ascume equipment reauires repair
A," the JPM would have very low fidelity and probably
very low predictive validity.

[

st

N Lk
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2.6 Determine JPM Standards

Performance measures must have specific
scandards which are applied to al! persons [;‘"—"1 ;
taking the test so that each persen is d. . I__
rated like all others. JPM standards [;;1 - LT:TF;

L

usually include time limits and required

procedures; some will describe the [:fl_m] { N
product requi-ed and criteria for judging [ﬁf];;'w S
that product. Time Timits simply mean LT {M_}T_‘
that the skill must be pertormed correctly [in___y --- (\)

within a certain time. The time limits

may be set by the task.

EXAMPLE

After you remove the pin from the hand-
grenade and release the handle, there is

a fixed number of secunds bafore the grenade
cxplodes, The time limit for Llossing it
nust be well within that time limit,

e R

e

Other standards may also be set by the task

3

i

i

; EXAMPLE

k]

: A fragmentation grenade of the M26 or M50
type has an effective casualty radius of
15 meters. It can be thrown approximately

A 40 meters by the average soldier. The stan-

] dard for distance thrown must be set some-

1 what over 15 wmeters but carnot be set over

! 40 meters if you want achievable standards.




181
Some standards, especially time 1imits, are not job directed. That

is, these tasks rate very high oa Task Delay Tolerance. In addition to
having implications for training, this factor also affects performance

testing.

EXAMPLE

One of the more probable sources of a performance
standard is that developed by the test designer or
performance evaluator, For example, it may be that
there are no verifiable real-world job performance
speed requirements that have ever been discovered.
“Change wheels on “~ton trucks" may be required of

a driver. However, if we add the condition of

“muddy terrain” and the scandard ‘within three minutes,"
we may have used the test to set the standard when
there was no standaid implied in the task. It might
be troublesome if the driver requived two hours to
perform the task, but what if it only took six minutes?
To the statistician that means being off by a factor
of 100¥--a powerful error: but to the driver, it may
he only a minor problem, Unless there are real field
requirements for stated conditions and standards, they
should urdinarily be stated to the minimum requirement.
In the case of changing wheels, it may be necessary to
do a time and motion study just tn discover a 3-minute
tire changing procedure, when almost anyone could dn
it in 6-10 minutes,

Such unnecessarily high standards are very costly in testing efforts
and of dubious value in decision making.

Standards relating to procedures require that certain steps be
followed in the performance of the task. If certain steps are omitted
or done in the wrong order when order is important, then the person does
not meet the standard. The idea behind the use of such a standard is
that there is no such thing as performing some skills half-right and

hal f-wrong, Either a person can stand at attention or he cannot; there
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is no half-way point. Some performance measures may include a margin of
error. For example, a performance measure in land navigation may allow
a soluier to plot an azimuth within a tolerance of plus or minus two
degrees. If his answer falls within that range, he has met the standarc.
Other tests way allow a person to vary the order in which he perfarms
certain steps of a procedure, because the order is not critical,

Some standards may inciude requirements related to final preducts.
Sometimes, procedures followed in turning out the end-product may be
less important than the quality of the product itself. However, if
procedures are followed correctly, the chances that the product will

meet the standard should be improved,

Some jobs vould be weasured on both process and product,

EXAMPLE

If the product is a araded road, it could be
scored based on a set of criteria such as
bank slope, ditch slope, crown, surface
appropriate to the terrain and intended use,
(See the following illustration.)

\IANK SLOPE
\ SURFACE OF

CROWN /‘ PAVEMENT
/
cursecnon>\\ I A AR LS S o STTOULDER

. -

RSE
DITCH SLOPE

FILL SECTION
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The same road could be measured while it §g

being constructed on each step in the procedure
(as 1]'ustrated below),
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Another class of performance standards arc highly qualitative, such
as those for briefings, staff studies, and tactical plans. The effec-
tiveness of an oral briefing ic difficult to break cown into elements
that can be chjectively scored on a right wiong 5333z, A .umber of
tactical plans might be good; some may be better; but unly one may be
best. Evaluation of their worth, however, is judgmental and qualitative
rather than quantitative. You must be careful when you evaluate such ]
intellectual and qualitative task perfourmances to be sure that you do

nnt just measure the less important part of the tasks that are more

easily scored. Even though evaluation of these tasks is mostly judg-
mental and qualitative, a quantitatively measurable standard for

performance measurement purposes must be derived.

EXAMPLE

c]assroom:instruction can be based on military
standards like:

Classroom is clean.
Instructor's shoes and brass are shined,
Instrustor varies the volume of his voice, etc,

Additionally, standards can include performance
levels for the instructor's trainees:

The trainees will make a score of 75%
or above on the posttest.

The trainees will reach criterion in
less than one week,
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2,7_Determine if Al or Part of the Task Will Be Tested

The decision to test all or part of the

task depends largely or whether it is a unitary [:;] w] -.—!m- _hW

task or a multiple task. For unitary tasks, E J H

that is, tasks that have only one doctrinally [j“"‘“

vorrect procedure, all of the task is tested, [__Ii {_ .
P [

r—-

t:f’__ b
[ )

A unitary task is making VOR receiver check,

EXAMPLE

VOR RECEIVER CHECK

Check the VOR receiver during the “"Befcre Taxi
Checklist" using the following procedure:

1. Tune and identify the station--listen for the
voice or Morse code identifier.

ro

.enter the course indicatcr with ¢ 10 indi-
cation by slowly rotating the course selector.

3. Move the course selector 109 to the left. The
course indicator should deflect (move) all the
way to the right. Then move the course selector
109 to the riaht of the original course. You
should note full deflection of the course indi-
~ator to the left. This procedure ensures free-
dom of movement of the course indicator,

4. Mave the course selector 909 from the original
cource. The TO indication should disappear, and
the FROM indication should begin to appear. This
procedure ensures that the ambiguity (whether you
are going to or from the station) features of the
VOR are working,

In the above exampie, all of the task is tested and the JPM is

basically identical to the task.
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EXAMPLES
1. If a task includes multiplying three-digit
numbers by three-digit numbers, thare are almost
one million possible combinations, You will
test only a part of this task.
2. If the task is:
Job task (OH-58 Helicopter Mechanic) 4.119/%
Task: Troubleshoot Main Transmission 011 System
Conditions: 1) Qutside if weather and lighting
permit or under shelter
2) TM $5-1520-228-20
TM 55-1520-2¢8-34
General mechanics tool kit
Pressure gauye 0 to 10Q 1bs psi and
multimeter
3) OH-58 Helicopter
Standards ; 1) Locate and isolate the cause of any
abnarmai indicators within (time
frame) .
2) Observe safety precautions
The JPM might be:
Job Performance Measures for Task 4,119/5
Task: Troubleshoot Main Transmission Uil System
Conditions: 1) Outside if weather and lighting
permit or under shelter
2) TM 55-1520-7228-20
M 55-1520-228-34
Generai mechanics tool kit
Pressure gauge O to 100 psi and
multimeter
3) OH-58 Helicopter
Standards:

1) Locate and isolate the cause of the
following abnormal indicaturs:

(1)

(2

(3
(n)

2) Observe al} safety preczutiors

3) Locate and isolate within (time frame)

—

If tnere are only three or four abnormal indicators, you
will prouebly include them all in one test. If the
number of possible abnormal indicators is large, you may
construct alternate forms of the JPM, each of which
includes several of the possibilities.
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3. The multiple task “identify MOS and grudes to
announce for promotion recommendations” might
look like the flowchart (Logic Tree) in
Fiqure 1.19, To perform this task, some of the
first steps are:

Determine if the position is authorized E4, E5,
and E6.

Determine if the position is vacant,

Are there individuals on the marit list?

For each answer to thesc questions there is a
different path to take. Any one case would only
go on one of the possible paths. Huwever, there
are a finite aumber of cases that will test all
possible decision points and paths. This number
of cases makes up the pool from which you can
construct alternate forms of the JPM.

Look at your list of actions, standards, conditions, cues, and
constraints. What can you realistically do? If you can test the
whole task, do it. [If not, develop a part-task test that will predict
job performance. You will validate these measures and have an oppor-
tunity to revise them later. The next section discusses a campliny

plan for use with part-task tests.

2.8 Develop Sampling Plan

At this point, you have identified

tasks, conditions, cues, and constraints,

made a decision on testing whole or parts

of each task, and specified what output(s)

you will measure, For all thosc factors

listed above that are univary = sent
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only one option), there is no need to sample; use that factor. When

there are multiple possible arntions, conditions, or cues, you must decide

if they are all equally likely to occur and if there is the same criti-

cality involved with the occurrence of each one. If they .re equal,

sample equally from them until each is included in one alternate form

of the JPM,

EXAMPLE

Task: Field Strip an M203 Grenade Launcher

Conditions: Night, day; rain or shine

Initiating cues: Malfunction x, y, or 7 (a1l equally
likely to occur)

Standard: “n 2 minutes

For your sampling plan you would chonse the nne action

and combine it with each of the selected conditions and

each initiating cue. [Theve are two choices for rach

candition and three initiating cues so, to test ail of

them, you will have six JPMs,

If the 1ikelihood of orcurrence or the criticality is wnequal | then

the sampting plan should reflect that.

EXAMPLE

Task: Troublashoot the engine in ar Or-XX
Conditions: TM_ XXX

TM_ XXX

Tools

Shelter
Initiating Cues: Malfunction. A-G, H-P, (-7
Stendard: OH XXX nwst function
For your sampling pTan you would chouse tre action,
conditions, and standard from the task list. Fighty
percent malfunctions that occur are A-G, 10 percent
are HW-P, and 10 percent are Q-7. In addition mal-
functions H-P, if no' corrected imnediately, will

bl A

b .‘-\'

P
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destray the enyine; while malfunctions )=/ make
tarrible noises hut do not cause permanent damage,
For each alternate fonn of the PM, you might plan

g Lo take 4 malfunctions from the A-G group,
E ¢ fram the H-P group, and 1 from the Q-/ group,
E You need to weigh the likelihood of occurrence and
E the criticality of the malfuiction Lo decide how
many to ample from each group.
Several of the above exanples use the term "alterndate form of the
: JPM." These alternate forms are equal but different versions of the
- JPH. Constructing alternate torms makes it possible to include all

of the important variables without making any single test tou long

to administer. However, occasionally, it is not practical to construct
E
] alternate forms because ¢f the Targe number of variables involved.

EXAMPLE

If the task included multiplying three-digit
numbers by three-digit nunbers, theie woulu be
almost one million possibie multiplication
problem . It would be impractizal to construct

enouygh alternalte forms of the JPM to include all
ot these.

Ir the above cxample, a predeterminad quantity of randomly selected

|

numbers could be used for the JPM. In that way, no -ne would know,
until the testing began, which rumbers would be selected,
This exawple raises a critical question: Why not initially seleci
three or four problems such as:
87 x 639 = 7 502 x 861 = ?

608 x 713 = 7 484 x 275 = 7

and let these bLe the JPM?  Tho resson is that one of the jmportant :

uses of JPMs is Lo serve as the basis for Lhe training program, This
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means the training program will be designed to teech pecple to pass
the JPH. If the four problems listed above were the only ones included
in the .IPM, they might be the only ones taught. Even if olher problems
were taught, there would be no way to know they hac been learned since

they are not in the JPM.

2.9 Corstruct JPMs and Scoring Procedures

2.9.1 Document JPMs

Onre you have completed the stens
outiined in Sections 2.1 through 2.8,
censtruction of your JPM is largely
comnlete. ATl that remains is

Jocumenting your decisions and

geveloping a procedure for scoring

the JPM.
Documenting JPMs is quite similar to docwnenting tasks (see

Figure .10, Block I.1). Like tasks, JPMs have conditions, cues, and

standards. JPMs also have procedural steps that often are similar to

elements. The same form used to document tasks can be used to document

JPMs. Figure .20 is an example of a JPM written on such a form, By

attaching each JPM tu the corresponding task documentation, a completrn

package of information is made available upon which the training program

can be based.

2.9,2 Develop Scoring Procedures

There are {wo basic means of obtaining a record of each job

incumbents performance. The approach requirzad depends upon the nature

%
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cf th2 task to be tested., T[rom a scoring point of view, the besi per-

formance measure is one which permits the job holder to produ.e the record

of his tested perfnrmance, Such records would include the holes in a

practice target, the correct assembily of a pirece of equipment, the elim-

ination of a known fault in a system, and proper crocedures on a teletvpe.

A11 these performances leave evidenre or records that can he scored by
evaluators in an objective fashion. These also have high physical
fidelity with the job tasks. for instance, hits on a practice target
are a record of performarce on a task with only slightly less fidelity
than the hits on an enemy position.

Some tasks will not provide a record of performance, Knowledge-
zble supcrvisors or SMEs will be required to either observe the job
incumbent's perform.ce or to inspect a produced product in arder to
chtaia the rocord of performance.

Other -asks involve a~vipment and nay require Lhe jub incumbent to
perforn a series of procedural steps. An observer is required to record
performances on each essential step. Some tasks will require the
incumbent to produce a product. For many of these products, the record
of performance can be obtained only from an inspection of the product by
a qualitied supervisor,

Developing scoring procedures involves determining the most appro-
priate procedures for recording the adequacy of the product, process,
or both. Following are some guidelines in the form of discussions of
techniques for scoring products and processes, various types of rating
sceles, and various types of coamon scoring ervors and reasons for each,
Based on these guidelines, you should develop and document the scoring

procedure for each JPM,
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2.9.2.1 _FProduct Kating Method

Since the product, unlike the performance, is usually a tangible

oogect, prcduct rating 15 morve reliable Lhan process rating. The example

in Figure 1.21 shows a product scale for rating ability to fly a stmu-

lator (Jink trainer). The pilots being tested are required to fly a

] pattern that corresponds with the pattern shown at A. By comparing the

product with the standard provided in the scale, the rater can measure

: the product. If followad carefully, this procedure can eliminate nearly

all rating errors.

LINK TRAINE Y PRODUCT OF PTHFORMANCE

2| & 53 |

3 o} ¢ ‘ 1] A
iSTNDAKD)

s

FIGURE 1.21: FExample of Product Scale for Rating Proficiency in Simulator

These are tracings from a Tink trainor recording device.
The ones to the left of A are inadequate.

In developing a scoring procedure for a product, identify as

accurately and specifically as possible the scorable characteristics,

Identify specific characteristics that distingquish a satisfactory pro-

duct from an unsatisvactory one. If the product is 1o be meosured by

soime kind of instrument, identify the characteristics to he nmeasured

ﬂMuWWWWWMMWWWWWWWWWW j

ana provide the scorer with the specific institctions for making the

measurement, On the basis of che standard, decide what is a passing

score,  If the standard does not provide clear guidance, vevisa it urtil

it dees,
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L.9.2.2 Proress Rating Methods

A good scoring procedure for process medasu.ement will provide the
scarer with explicit directions on what the examinee should be doing
al each stage in the JPM., A detailed step-by-step de.cription of ihe
process by which the JPM is performed will provide a Lasis for scoring.
The various aciiors required can be written in checklist furm,

Regardiess of whether the output is a product or a process, some
form of rating scale is generally used to rate performance. Following

is a discussion of some of thece scales.

2.9.2.3_ Cuncklists

A checkiist i3 useful for recording the performance of a set nroce-
dure. The exauple in Figure 1.22 shuws a portion of a checklisi for
rating instrument flying proficiency. 1In using the checklist, the observer
indicates whether “he completion of each siep was satisfactory or unsatis-

factory. Breaking a performance into several observable elements greatly

reduces error.

-CHECKLIST-
INSTRUCTIONS: If the performance is satisfactory
place a + sigy in the space provided. If the per-
formance is unsatisfactory, place a - sign in the
space.

1. Maintains constant heading .
{within 5% of course)

2. Maintains constant altitude.
{within 50 feet)

3. Can make a timed turn {gyros .
caged) {within 100 of new
heading)

4. Can make a steep turn {(within,
50 feet of altitude)

Hulinisls

FIGURL [.22: Example of Checklist for Rating Proficiency in Instrument
Flying
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R

Reliability is usually high in checklist rating because of the
nature of the decisions required and the specificity of the itews
listed. Generally speaking, the nore specific the 'temr on the chece
] list and the langer the list, the higher the reliability. A genoral

: riting category is virtually worthless,

EXAMPLES

“Follows pre-flight safety procedure," is too
general; but “"makes the visual incpection of
agircraft,” “uses pre-flight checklist,” and
"starts engine after scarting signal” all provide
: a much better opnortunity tc wake reliable
ratings of performunce.

2.3.2.4 Rating Scales g

il

1, Humerical scales. A numerical scale divides performance into

a fixed number of points. Tre number of points on the scale depends
primarily on the abilicy of observers to differentiate, Most people

5 are able to make at least five differentiations; but few trained

gt o LA ot L g

p observers can reliably make more than nine Jdifferentiotions., As a
recult, most numerical scales contain five to nine points,

2. Description scales. The description scale usas phrases to

indicate levels of abilitv. The example in Figure 1.23 ic¢ a descriptive

scare for rating ptlat landing, with five levels of ability described.

he degrees of performance can be varied to suit the occasion.
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INSTRUCTIONS: Place a check mark in the scale above
the word that most accurately descridbes the pilot
being rated.

B N S ]

ACCEPTABLE FalR GOOD EXCELLENT SUPERIOR

FIGURE 1.23: Exa.ple of Descriptive Scale for Rating Piloc Take-Off

For example, suppose an cperation. officer wants to evaluate the
flying ability of his pilots. He feels thut ali his pivots sati.fy
nerformance requirements, but he wants to know to what degree ~4ach is
better than satisfactory. By using a descriptive scale, th? nperations
officer gives his observers a frame of reference., Here the lowest
rating possivle is labeled "acceptable.”

The major disadvantage in using descriptive scales is a semantic
one. An "excellent pilot" does not mean the same thing to all observers,
Another disadvantage is that 't {s hard to select phrases which describe

degrees of performance that are equally spaced. khen the scale shown in

the example i¢ used, most people feel that there is less distance between
"excelient" and "superior," than between "fair" and "good,"

3. Graphic scales. The graphic scale is a comhination of numerical
and descriptive scales., Besides a numerical scale, various adjectives

or phrases are set below a continuous hori:.ontal line. (The line re-

3
|
E
]
E
E

presents .he range of the ability or trait being measured.) In using
the graphic scale, the observer must consider not only the numewizal
rance of the scale but the phrases that describe the various pasitions

on the scale.
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Three typreal forms of the graphic wcgle are shown in Droure 1,74,

fn Example A, the observer is given instrurtions for judqging the trait

of "irdustry.” He iy told to mark the scale afier considering “energy

and application to duties, day in and day out,”™ These ine tructions
help redace errors and improve objectivity and relichitity,  They alsy

encourdge chuerver. to contader the some thing, about ecach peruox

FIGURE 1.29: Cxampie of Typical Forui, of a Graphic Scale

Example B shows 2 graphic scale in which _ertain types of behavior

are described for cach voint on the scale With most scales, the

nbserver must not only observe, e must also vvaluate his observation

to frnrw a rating.

People can observe more accurately than they can

eviluate whe* they have nbserved. Whenever ralings can be based on

ohservations alone, reliability is greatly improved. 1. Example B

(Figure 1.28), the observer is required cnly to record, not evaluate,

the actinns of the person beinqg raled, Hence, this type of graphic
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scale incorporates nuch ohjectivity. Ir preparing this type of scale,
make sure that the behav.or described for each point is actually an
improvement over the pcint just below it, and distances between the points
should appear to the vbserves to be about equal.

The scale in [xample C is similar to that in B, except Jescriptive
phrases are not provided for all points, Mary times obServers feel
that the rating shouid fall somewhere between two points, such a raving
15 possible with this form cf the graphic scale. <“he fuller descrip-
tions o: “xample C increase the likelihood tha® observed behavior can
be pinpointed on the scale. Generally, the more detailed descriptions

should contribute to Letter rating results.

2.9.2.5 Establishing cut-off scores

Many tests are designed to assess preficiency on a given task,
Since it iy often inmprartical to insist on perfect test scores, it may
pe necessary to decide upon a cut-off point (a score below which is
considered tailing or "no-qgo”). The more complex the skills assessed

by thz tgst and the more varied the type of performance or product,

the greater is the danger of misclassification (desiynating a "no-go"

as a "go," or vice versa).
There are no fixed rules or formulas for establishing the cut-off
point, but a number of factors can be considered:

1. Immediate manpower needs. If manpower needs are very high,

¢ Tt may be necessary to lower cut-off levels especially if
} errors are less critical than no pervormance at all.
EE 2. Upper feasible score for an established "go." A targect

may be so placed that even the best marksman may score only

P,
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L) percent hite. [t a 70 percent cut-off is set here, no
one will paus ai oll.
3. Consequences of inadequate performaince, or task delay
tolerance.  The grecter the risk of substaential damgge o
pe sons or groperty, the higher the cut-off score should

be.

tLstablishing cut-off points is u complex matter, and decisions
~hould be redched on this matter only after careful ronsideration of
the general uercptaeble perJurmance tandards fov the task(s) and the
corsequences. A qood guideline iy thot if the conceuuences of passing
one incompetent man are severe, the cut-off point should be set bigh,
In ge-eral, cut-offs are useful when.
1. Absolute masterv of the cask is not expected but a suitable

tevel of nerformance can be specifi«ed,

ra

Absglute mastery is possible but facto.s other than com-
petence affect the score fsuch as careless errors, measurement

errors, £tc. ).

2.9.2.6 Heasurement Evy-ors
Performance measu:es must lead te decisions that are consistent and

unbiased, Consistency implies that decisions made about an individual's

ability to do his job will not vary over a period of time (assuming that

the individual remains the same) and that differert judges using the

same performance measure will make the same decisions in any given testing

situation. An unbiased performance measure is one that ensures that

decisions are based only on the task in question and are not influenced

by other unexpected or unaccountahble factors.

3
!
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Some of the factors that lead to incontistency and bies b per -
formance measuras are:
1. The lack of cledr Standards for judqging the parviicular

product or process

J. Poorly written test itens and/or test.ong drreciion,

3. Untrained judges who may be biased or who do vwet underetznd
Lhe perfarmance measure

4, The testing :nvivonment

5, malfunctions of special teols or equipment used in the fest

6. Individual day-to-day differences in perforaugance

Rating errors can be ciassified into three broad aroups:

B 1. Errors of standards
2. Errors of halp

3. Errers of loaic

1. Errors of standard. Some observers tend to rate performers too

high or too low because of differences in their standards. Standards
using physical measurements--inches . centimeters, ounces, grams--are
fixed values. However, standards involving judgment and ahstract com-

parison may be as many and varied as the observers themselves,

CXAMPLE

Fried 2ggs are overcooked if there is a noticeable
"lacing or bubbling," around the perime.er, which
is5 a darler color than the remainder of the eug
white,

Based on this c¢riteria, two observers might have o
qreat deal of difficulty agreeing on whether a
particular eqg was nvercocked.
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2. Error of halg, An observer sometimes allows his rating of

performance to be influcnced by his general impression of the person,
Such an impressicn 1s usually formed on the basis of observations or
knowledge extraneous to the rating, If allowed to influence judgment,
the impression will result in a shift of the rating called an error of
halo. If the rater is favorably impressed, the shift is toward the hignh
end ¢f the scale. Halo error can be either favorable or unfavorable,
and it affects only certain persons rated, Error of hale may be sus-
pected in many situations; but it can be positively identified only when
many competent and experienred observers rate a number of persons under

identical conditions,

EXAMFLE

Jones and nin~ other observers rated six persons on
teaching ability. The criterion for consideration

for a promotion was a rating of 5 or higher by all

ten raters. The ratings might have been as illustrated.
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(Jones' rating is indicated by 0, other ra.ery by
X.) A1l ten observers agreed reaconably well on
the teaching ability of five (f the six persons
rated. ATl but Jones agreed c¢n the tcaching ability
of the sixth (£), For person £, 8 of the 9 judges
rated him 5 or above--only Jove: rated him lower.
Appirentiy, Jdones allowed vom - unfavorable
impression reyatding L to infiuence his rating
unduly; he made an error of hilo, If two promo-
tional slots were available, -eacher D world
clearly be considered; but, r=wembering Jenes' halo
rating, there would be some difficulty in deciding
whether teacher A or E should be considered for Lhe
second slot.

3. Error of legic. An eriver ut lTog c may cccur shen two or more

traits are being rcted. It is present i° an observer tends to give
similar ratings to traits which do not n:cessarily yo together, For
example, some observers may chink that ar industrious purson it also
efficient. Industrious persons may often be efficient. but no:
necessarily so.

"Error of logic” means that the traits are related orly in the
mind of the person making the error, The relationship may not appear
to be Toaical to someone vlse. As a matter of fact., the person who

exhibitc an error of this sort is probably not realiy avare of ii.

EXAMPLE

In the illustration of Error of Logic that follows,
six observers (A, B, C, D, E, and F) rated 1 certain
person or. four traits (industry, promptnesc, effi-
ciency, and courtesy) on a scale of 1 to G. In
three of the traits, the six obcervers agree veason-
ably well, however, E gave a much higher rating on
efficiency than did the other nbservers. And [
assigned the same rating to both efficiency and
industry, It appears that [ thinks industry and

1 v
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cfficiency are much the same--an error of logic.
: There may be many reascns for this error: E may
4 not h.ve olserved lhe performer's efficiency

. enough, or he may not distingu:ish ostween efficiency
and in.ustry. In any event, in rating efficiency,
E and the o.her observers have not rated the same
thing. In effect, E rated industry twice.

Logical Errn
INDUSTRY B E anf / ¢
FPROMPTNESS AC 2.8t & {

EFFICIENCY

COURTESY C.OE A8 F I

RAATING GIVEN

2,10 Vulidate and Revise
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A validated JPM is one that has baen

tested and found to have high predictive

SRS

e

validity or, where constraints preclude

R AP

testing, has been verifiad as having

high fidelity. Many JPMs can be

validated on the job; e.q., mechanics'

tasks, cooks' tasks, pilots' tasks.

Al

These jobs are performed regularly under
a broad spectrum of real-world conditiont.
In such cases, validation is similar to job analysis. The validator
observes the performer and thereby checks his checklist or measure.

The number of incumbents needed fur validation is very small for unitary

tasks, higher for multiple tasks,
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There arc also jobs that are perferued rarely or only in conbat
; where validation may be hazardous both to the job performer and the
' validator. In these cascs, PMs are "verified" rather than validated,

Experienced performers should add any missing steps ov conditions, and

delete any suporfluous ones, and verify the standards.

A ti..rd type of validation is ior new job tasks: ones that have
never been performed, like man: space mission or vew wedpons tasks,
This requires a combination of validatiun of the paris that are similar
to parts of tasks that have been performed before, and verification
with zngineers and manufacturcrs of hardware. These should be consid-

ered tentative and subject to revision when the job is performed.

2.10.1 Prepare for the Tryoul
follow the ruies belms.
1. Conduct the “raft tryovt:
- Draft gene~al instiuctions for the JPM.
- Ensure. through usc of SMEs and job incumbents, that the
items are congruent with the corresponding job tasks.
- Compiete all resource arrangements for giving the draft

JPM.

4 - Train examiners and scorers. At Jeast two (praferably

et SR 1 it

three) scorers should be used.

- Select examinees. Select several who are typical of ]

the incumberts in the job.

2. Prepare forms for recnrding the information discussed in

item 3.
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3. Select observers, Observers will watch the administration
of the JPM and record information that can be used to correct
deficiencies in the items or the assessmnt procedvres
themselves. (They may be used as scorers as well as

observers to tust reliabili*y of the raters.)

2.10.2 Conduct the Tryout

As a rule, conduct the tryout as if it were "for real" except for
the following procedure. Conduct the tryout in steps. Measurc five job
holders and revise the JPM to correct difficulties found. Then, measure
the next “ive job holders; they will be a check on the success of the
revisions. This procedure may uncover further difficulties, and the
success (or lack of success) of your revisions will be demonstrated,
Continue the process of measuring and revision until all deficiencics
are corrected.

Following are some guidelines for obtaining information concerning
r~oblems with the testing situat-on itself,

1. To see if generai and specific instructions to the examinee
are clearly understood, ask the trainee to repeat them in
his own words., Ncte any significant deyiations,

2. Record any questions asked by the examinee. From these,
written instructions can be prepared to answer frequenily
asked questions.

3. Record any shortage of supplies or breakdown of equipment.

4. Note any ways in which the layout of egquipment can be
improved without impairing the validity of the performance

measure,
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5. HNote any accidental injury tn the examinee or damage to
equipment,

6. HNote the cime required and any problems experienced in
re-establishing a tust station for the next examinee,

7. If the JPM is given in a series ot slations, observe any
problems experienced in maintaining a smooth flow of
examinees from test station to test station (i.e , work-

bench to paint booth),

o

Note any testing conditions which may invalidate the vesults.

9. When examinees make errors, question them, Hote if their
wrung answers indicate a misunderstanding of the item,
10. Note any actions o the examiner which might give away the

correct answers or c¢onfuse the examinee,

Report this informution in sufficient detail to provide a basis for
correcting any deficiencies.

The purpose of the trvout is to make the JPM as reliable as possible
by eliminating ~5 many sources of unreliability as possible., It is not
necessary to try ou: each itew on the performance measure to the same

extent. As soon as an item proves unsatisfactory when given tu each of

0 i 01,

at least 10 examinees, it should be repltaced with a new item,

Remember, the validator must verify JPM conditions, cues, and standards
while he is validating the JPH task,

When the tryout is finished, you will have a correspending perfor-
mance measure for each task on the 1ist of tasks selected for instruction,
These measures are not the objectives of the instruction, they ave intanded

as an evaluative device for quality control of the instruction.
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2.1G.3 Revise Items as Required

ihe tryout will point out any problems with your JPMs. What 1y wrong

usuzlly can be determined from the inputs you et from the administrators.

After you correct the proYvlems, you will have to try out the JPMs again.

This cycle must be repested until all JPMs are validated or verified.

The vutputs of this block should co sist of:

3.1 Pioducts

1. A validated or verified JPM for each task selected for
training. For each JPM, this includes the required test

performance, and the test conditions, cues, and standards,

(See Figure 1,25.)

2. -Administrative instructions “or the JFMs. (See Fiqure 1.26.)

2.2 Qther Documentation

1. The rationale for your decisions where constraints have

necessitated serious trade-offs.

2. A summary statement of implementation and results of

verification/validation.
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Considerable time and rescurces can be saved if an existing course
wWhether the exasting
course will meet the training need depends on the acceptability of the
front end analysic upon which the course was based and on the accept-
ability of the validation documentation. The procedure s one of review-
ing the documentation of how the course was developed and validated, and

making a determination as to whether the methods used are likely to have
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AHALYZL EXISTING COURSE

1.0 Introduction

"his block often is the tomcal Legianing point in the ISu process.
As was stated in Block !.1, the reason for placing this bleck fourth
15 that, tu understand the procedures outlined in this block, you must
have a thorough understandinyg of what tdees piace in the first three
blocks.

The ISD process is put into motion by a management Jdocision that
a training proyraw nust be proavided for a particular Uefense Occupa-
tional Specialty {wS). Ii this is a new DOS (that is, no one does
the job now), o+ if nw training proyram for this DS is now in exis-
tence, begin in Block I.1. However, if some one does the job now and
coe or mere training courses exist, begin in this block., Here you
will determine if one of the existing courses will mee. some or all
of your requirenents.

Remerber that at this point you have not conducted a job analysis,
selected tasks for training, or developed Job Performance Measures
(JPMs). You started out by analyzing existing courses to see if you
could avoid all or part of the time and cost not only of carrying out
the above steps but of developing and validating the instructional
materials.

One of the main purposes of the interservice ISD program is to
increase the cooperative developwent and use of training., This block
specifically requires careful search for and analysis of existing needs

and courses to ensure that these purposes are met.

el A sl

Lt o U




215 -

Except in highly technicel fieids and 1n areas where hardware changes
frequently, much of what will be done using 1SU will be the revision and
improvement of cources that have already been used for some ting., It is

important to be awire of these cowrses as carly in the ISD process as

possihle for three reasuns:

I

1. To avoid duplication of effort hy utilizing existing courses
withou. modifications, or by making only minor revisicns.
Such courses mdy be offered by another service or another

branch of your servica,

2. To permit a possible decision, for courses witn smal! annual

L ) ML

enrollment, to utilize an existing less-than-rerfect course
as a temporary expediency.

3. To avoid duplication of effort in analyzing job requirements
and in developing ins*ructional materials. Ii any part of
this work has already been done to vour satisfaction, you

will not have to do it again.

il 0 Dl G 14, L

When analyzing existing courses, your primary concerr. is wh ther 4
course will teach individuals to perform the tasks that are rc,uired to
por-form on the job. At this point you have no way of knowing what these
tasks are. The first req irement, then, of an existing course is che
availability of the job analysis datu upon -~thich the course was based.

If this job analysis data is not available, there is no practical way

to know whether or nou the course meets the requirements, since these

requirements have not been dccumented.
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EXAMPL £
If you have been given the assignment of providing an
adequate training program for Decontamination Specialists,

examining the cctual instructional maierials for an exist-
ing course with the same title will not permit you to pass

judgment on whether it w@i1l meet your training needs. Even
if you know this existing course supposedly trains peopl: io
rerform certain listed tasks, you cannot be sure these ere
the tasks you wish to train. Before you can judge whether
the tasks covared in the existing course are likely to be
the same tasks you need to train, you must know how, when,
and where the task list was preparea.

The dabove example points out tne need not only for examination of
the job analysis data but for examination of the criteria by which tasks
were selected for training. Also, since the terminal learning objectives
for a rourse are derived from the Job PPerformance Measures {JIPMs), you
will reed to analyze the JPMs to determine whetheyr the existing course
is based on measures that are realistic predictors of job performance.
These three major steps--job analysis, selection of tasks fur training,
and development of JPMs--are usually referred to as Front End Analysis.
Frorit End Analysis has to have been accompiish d by acceptable ISD pio-
cedures before you can pass judgment on whether the existing course can
be used. For this reason, having at hand the ac*ual instructional materials
for an existing course is not initially as important as having at hand the
documeritation of how the Front End Analysis was accomplished.

In addition to the documentation of the Froni End Analysis, you will
need to know hcw the existing course was va:idated; that is, how it was
detarmined that students who take the course actuwlly learn what they are

supposed to tearn. This validation data, however, is not as essential as

the Front End Analysis data because it is easier to valisite an existing
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course than it is to redesign a course that is based on an unacceptable
Front End Analysis.

For the cases in which Front End Analysis shows that the procedure
used in cnnstructing the course produce besically the same results es
would the ISD procedures (described in Blocks I.1, 1.2, and 1,3), you
can accept tnat the selected tasks correspond to those you consider
jmportant. And if the validation documentation shows that individuals
taking the course -o, in fact, learrn what tney are supposed to learn,
you can acaept thut basically the course is acceptable.

You niay question the idea of discarding a course just because the
Front End Analysis is non-e: iftant or is unacceptable, Tt <ome of the
course matcrials st'1) could be useful, you may be correct, Later in
the model, fin Blcck IT1.3: REVIFW/SELECT EXISTING MATERIAL<, all or
portions of an exiscing course may be selected, However, before you
can Jetermine how tu train, vou must determine what io0 train. In this
block, your primary concern should be the basis upon which *he course
was built rather than the aciual courte content,

It viould dbe unrealistic to expect an existing coursr (o serve per-
fectly. For instance, language barriers created by specialized termi-
nology will make even your attempt to locate and interpret the Front End
Analysis data for an existing course ~ore dirficul%. Each of the services
has develope.! a functional ianguage ofF its own whic . can ha most con-
fusing to outsic ~s. Is it a "deck" o a "flour," a "head" or a "latrine?"
Even usage of similar terms varies greatly, The Army's TRADOC Reg. 350-100-1
revers to the "Systuns Engineering of Training," while the Navy‘s CNET

Tnstr,1550.0 refers to the "Initructional Systems Develo,ment of Training.”

We would ask the Air Foicc if a course had been developed acenrding to 1SD

il
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or by the procedures in AFP 50-28, but we would ask the Army if the course
had been systems engineered, Fven if you find & course acceptabie, you
must expect to make minor changes to translate specialized language to
fit your service and command.
The output of this block will include your judgment of:
1. Whether the Front Erd Anaiysis and validaiion of existing
courses is acceptable to yocur command.
2, If part of the Front End Analysis or the course validation
is not acceptable, what nart is acceptable,
3. Whetner /vy part of thc work that hjs already been done is

potentially usable and, if so, which part-,

The steps in analyzing existing courses are shown in Ficure 1.27,

the fold-cut puge @t the end of this block,

2.0 Procedure

The first three steps in the ISD process reyuire much effort to collect
and analyze documents, prepare job descriptions, and make a variety of
highly important decisijons. If these three sieps are done well, training
provided will coincide with the tacks performed on the job, If they are
not done well, unnecessary training or lack of training for importart job
requirements will result,

In this block, you will analyze the documentation of the basis for
development uf existing courses to determine if a course trains what needs

to be trained. There are two kinds of courses:

1. Those that have been properly developed by ISD (that is.

properly systems engineered), and

Z. Those that have not.
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Properly prepared ISD courses will have available for analysis the

documentation of how the couirses were developed. They will have been

dzveloped only after proper Front End Analysis. They will be based on
competent job analyses, will have tiaining priorities clearly specified,

and will have realistic performance measures developed. No ccurse can be

said to be properly developed unles, these three conditions are met,

regardless of the sophistication of the training equipment or methods.

If there are existing courses, in any of the services, that have been
developed by ISD, or if there are even parts of these courses that can be

used, much time and money can be saved. In the ideal situation, you can

use an existing course with only minor if a2ny changes. And even as a mini-

mum, important parts of the course can be acquired for use, thus saving
the cost of duplicating the training materials and piocedures. Further,
meetings can sometimes be held with directors and ins.ructors of the
existing courses to gain the benefits of thelr training and experience.

A considerable amount of judgment will be required in making decisions
ahout the appropriateness of materials and courses developed external to

the command in which they are reeded. But also quard against the natural

tendency among professionals to assume that work elsewhere has not beer
done to the high standards established locally. This tendenzy is fre-
quently refer-ed to as the NIH (not invented here) attitude which means
that unless we did it, it cannut be good.

But even locally there is much training that hac been developed without
naving an adequate listing of the tasks most importanc for training. And
since training sometimes e-x-p-a-n-d-5 to fili the time available because

of block scheduling, there is often much out-of-date and nice-to-know
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zontent 1n training courses. Also, many training courses ar¢ developed

withuut being preceded by a highly refined and approved procedure for

selecting tasks for training.

Remember, you should not reject good training just because it wan

ity i . S pinud 1ol

because it is available.

2.1 Secure Existing Courses and Their Development Documentation

E |
Appendix B of Block 1.1 lists o

scurces of training courses and [; ——} N -
- - 1
instructional materials, and Y.y 3

O

sourses cf job analysis data. — 7 )

B E
In addition to these directories [ﬁ_:]*‘f Sy :
and manuals, each service has a [ji'Wuz’” e :
-_{ oy ! -
central training management . %
[:,pj“*.,/ 00 E
command that is aware of all y £

existing courses and new courses
being developed. These sourses should be consulted, according to the
procedures established by your command for that purpose, ir order to

determine if courses are planned or already exist which imight satisfy

your needs.

Remember, however, that tha actual course materials are not the primary

concern at this point. The detailed documentation of how the course was

developed is often much more difficult to obtain. You may have io trace

R

the course back to the individual or group responsible for the original
development. Even if the course develobment documentation has not been

printed, it may be available in the workbooks and notes of those who

deveioped it.
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2.2 Analyze Jobh Analysis Documentation

If you datermine that the existing f“hi_T o
course was not based on a job analysis t; A%{;‘/)‘\‘{//
or that job analysis documentation i- é“"ﬁ ‘_&-L)
not available you will have to go back ,1;;"'5T: -
to Block I.1 and analyze the job. If [;E‘}*r f;> ,(;)
the course has a documented job analysis, [:‘:]Tf:r =)
you must determine if it is acceptadble. [_{;}~i’;/» {i:)
Some criteria for making this determi- [;_;]"(:)

nation are as follows:

L.

If the analysis was not done within the last five years,

the data may be obsnlete. However, the nature of the job

is a factor here, scme jobs change very little over time.

If there have been cubstantial equipment, doctrine, manpower,
or personnel system deletions or additions since the analysis
was done, yoau probably will have to do it over. But, at least,
what is already done can be a starting point for the new job
analysis,

The sources of the job data is critical. It is possible, for
example, that the so~called job analysis was conducted by
talking to people who once held the job, or by copying from
course outlines and lesson plans. This, of course, is not an
acceptable job analysis.

If the analysis was done according to procedures in Biock I.1

or according to procedures similar to those, you can have con-

siderable confidence 1n the accuracy of the fnalysis.

ioq iy
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Even if the job analysis was expertly done, it still might
not be acceptable, It is essential that the conditions and
requirements under which the analysis was conducted pe close

enough to your situation to allow you to generalize from one

to the other,

If the job analysis for a specialized equipment repairman
was conducted on aircraft carriers in the South Pacitic,
and if the job with which you are concerned is repairing
the same equipment, but on aircraft in Greenland, you may
not be able to qgeneralize from one situation tu the other.

1f the job analysis data are difficult to locate, and if

ine data are in only a semi-otficial form, you should

place less confidence in the data. Usually, when a jnb

analysis has been done properly, it will be documented

and the documentation will Le readily availablc.

Based on the above criteria, you should either:

Reject the existing job analysis, and go to Block 1.1 and

1.
start at the beginning., However, be generous at this point;
you should completely reject the esisting analysis only if
it is clearly unacceptable.
2. Tentatively accept the analysis. 1In this case, verify the

task list, preferably by having it reviewed by a jury af

experts. Based on this expert review, either accept the
analysis and move on to Section 2.3 of this block, or reject

the analy<is and go back to Block I.1 and conduct a new job

analysis,
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2.3 Analyze Method Used to Select Tasks for Training

Once you have determineu that the
job analysis for the exi:ting course
is acceptable, you are ready to
delermine whether the tasks selected

for training were selected according to

the needs and priorities of your command.

Since those who developed tne existing
course apparently did an azceptable job
analysis--if not, you would not have

accepted their work, and you now would

1 -
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pe working in Block 1.1 instead of in

i

this section of this block--the chances arz very jood thet they alsco did

& good job of selecting tasks for training. Some guidelines for judging

the acceptability of tasks selected for training are:
1.

0id the developers of the existing course base their selection

~ of tasks for training on basically the same criteria that are

important to your command? A nimber of these criteria were

discussed in Block 1.2. It is not essential that the criteria

used match exactly those you would have used. However, they

should and probably will be reasonably close. If the course

developers failed to use some criterion that you think is
particularly wmportanc, you can survey a small qroup of perhaps
15~30 individuals who dare familiar with the job, and have them

rate the tasks according to this criterion. You may find that

including this criterion would have made very little difference

m
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in which tasks were selerted for training. [f it appears
3 to make a major difference, you may have to cejert the
existing course and go back to Bloch !.2 and select task:
for training.
Has the data uvpon which the selection ¢f tasks was based

obtain:d from basically the same gecqraphical locations,

skiil levels, etc., that you would have nsed? If you think

inputs from certain critical groups were not included, you

can take a small sample survey of those groups and seec if

11

the addivional data makes a significant difference. Again,
it it does, you may have to reject the existing course and
reselect b tasks for training.

. Did those who developed the existing cource buse task salcction
\

on basically the same time, money, 1nd otner resource con-

straints that exist in your command? |f not, they might have
included tasks that you cannot avord *a .rain, or they miyht

have skipped tasks thai must t2 trained. You will need manage-

ment inputs to decide whether to train fewer tasks or more tasks

than are inzluded in the existing course.

TS
1 )

e S

If you decide to train morc tasks., you siii] may be able to use tne

egxisting course. It minnt be oractical and considerably less expensive

I to develop trainino for tho added tasks and to use this new training along
with the existing course.
[ you cannny affort to train all tre tasks included in the existing

course, you may be able to delete the unwanted tasks from the course. It

E |
E]
3
E
ES

usudlly 15 considerably less costly to delete materials from a good course

i

than start at the beginning and develop a new coursc.

3
=
=
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2.4 Analyze Job Performance Measures

Orce you have obtained concurrence
in your command on the tasks salected

for trzining, then find out {f adequate [::::J_ ]
>

T

Job performence measures (JPMs) exist fer NS

e

th2 selected tasks. Block 1.3 gave L \7,f" d)

| S

detailed infornation on how to develop ft;_J*<i;:>~-<:>

yood J°Ms. If you apply this iniorma- %.(’"‘) _(D
g

tiun, you should be able o recognize [:fzi‘_" —
yond JPMs developed by others. Careful E?;;;E::éiﬁ

revier 0f a small sampie of the JPMs

duually will give an idea whether the
PMs are totally unacreptabie or

probahly acceptable.

L XAMPLES

1. If the task is "adjust carburetor" and the JPM is
"tell why well-adjusted carburetors are important,”
you know you have a lot of work to do. The match
between "adjust" and "tell why" is too poor for
the latter to be an acceptable JPM.

2. [f the task is "destroy bridge," and the JPM is
"given approp-iate tools ard cauipment, destroy
bridge, in the face of enemy fire, in 1 hour or
less," you can reject the existing course and go
to Block 1.3 and start developing JPMs. Whilz the
above is a very goud match, the JPM would be
impossible to administer.

If the JPMs appear reasonably well-developed, you will want {o review

G0 AL A B ) S

all of them. You may ue able to make minor changes in some of the JPMs

without sericusly affecting the course. You may be able to use only the
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part of the course that 1s based on acceptabie JPMs. At best, you will

have acceptable JPMs and probably an acceptable course. At the worst,

use the existing JPMs as a starting point for developing new ones.

2.5 Analyze Validation Doumentation

If you accept the JPMs for the cxisting
course, this means you are in basic aqree-
ment that the course was designed to teach
vhat you consider ty be important. The
only remaining question is whether thn
existing course does, in fact, teach what
it was designed to teach. The chances are
good that, since yeou have ulready determined

that the course was based on an acceptahle

Front End fpalysis, you also will find the
course has been properly velidated. Course

validation is diszcussed in detail in Block [Il.5.

IT the course has been properly validated, you will need to know some-
thing of the entry behaviors of students used to validate the course. If
there is not reasonable certainty that their antry behaviors are like the

entry behaviors of your students, you will have to revalidate the course

for ynur students. Entry behavior is discussed in detail in Block 11.3.
It the course has not been pioperly validated, or if the data are not
available to make that decision, you will need to go to Block III.5 and

go through the procedures necessary to determinz if the course does what

it was desigred to do.

E|
g
E|

it bl ]




2.6 Make Required Revisions

Now that yo» have a course bdsed on
an acceptable Front End Analysis, and

now that you know 1t teaches what L

was designed to teach, your development [fl | i}:f“ r
effort 1s almost complete. As was ['fh}:_tz )
mentioned earlier in this block, differ- [k-‘Jf'frT> lfj
ent services often use different worus [:fi]—’ ;"/4if)
to mean the sama thing--or the same word to [-l—]__;* .o —)
mean different things. You probably wil” o ;é { )

have to do some minor revision to make the

¢ourse more understarndable to your students.

Jf you revalidated the course, some required changes may have peen indicated
in the validavion process. You may have to change some of the examples used
in the course to make the course more specific to your command. A1l of this
should be a relatively minor effort compared to the considerable savings

resulting from your using an acceptable existing course.

3.0 Outputs
The outputs of this block should consist of:
3.1 _Products
1. Definition of the jcb. (See page 86 in Block 1.1 for s eaanple.)
2. If a suitable course is found, the complete course {see page 86
for an examle) as 1t appears after any ravisions.
3. If a suitable course is not found, any portions of the analyzed
courses that are potentially useiul in designing a new course,

{Ser page 228 for an example.)

R T

A e




: 228
£ XAMPLE

No suitable course was located €or the job of OH-58 Helicoptaer
Repairman. The course review was not unproductive, however.

A number cf potentially useful instructional materials were

. identified and are listed below. These will be reviewed

- thoroughly in Block i11.3: ANALYZE EXISTING COURSES.

. Potuntially useful existiny instructional materials for the
i job of OH-53 HaYicoj ter Kepairman,

1. Cne 10-minute 35 mm slide presentation demonstrating installation

3 of the tail rotar qear bax.
2. One set of transparencies demwonstrating the maintenance
3 operational check of the main transmission 0i1 system.
< 3 Student handout describing procedures for troubleshooting the

main transmission o1l system.

4. Lecture script entitied "Componentis and Troubleshooling Procedures,”
explaining the yelationships between the componernts of the main

transmission o1l system and the procedures for troubleshooting the
SYS Len,

5. Student outline describing the components of the main transmission

£ 0il system.
E 6. Set of schematic 35 mm s1lides demonstrating procedures for
; inspecting the main transmission oil system for external

evidence of damage.

3.2 QOther Documentation

1. Statement of rationale for conducting analysis of existing courses. ;

2. ldentification of courses analyrzed,

3. Summary statement of major decisions in analyzing,

4, Summary statement of any ravisions made to existing course.

g gy
i A

and reasons for the revisicns,
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BLOCK I.5:

SELECT INSTRUCTIONAL SETTING
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OVERVIEMW

To ensure that adequate training re.ources will be uvailable when
required upon the completicn of development of training, an early

decisicn must be made as to the instructional setting or settings in

which the tasks will be trained.

The optimum instructional setting

for a task is the setting that prcvides tne most effective and effi-

cient training to those who require the training. 2t the

when the training is most needed by the trainees.
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1.0 INTRODUCTION

An instructiona] setting iz the vehicle or agency by or through which

1 trainec who ‘nitially is not able to perform a task or part of a task

A e s, ol il AL

becomes proficient in the performance of the task or pari of a task., The ‘
major instructional settings discussed in this Hlock are:

1. Job Performance Aids (JFAs5)

2. Self-Teaching Exportable Packages (STEPs)

3. Forral On-the-Jnb Training (FOJT)

4, Installation Support Schools (155<)

5, Resident Schoals [(RS)

[y

Often, instruction is thought of as being limited to a school setting.
This is partly because of a stronc tradicion For conducting iraining in
schouss even when good alternatives are available. Some reasons whe
instructional settings other thun the school must be considered are:

1. Some {asks ccnnot be uadequately tirained in school,
2. There generally i. more of a requirsment for training than

can be met with th~ school's limited resources.

(95

The ac.ive services have hren required to assume increasing
responsibility for training the Reserves, the National Guard,
and aur aliies, while at the same time facing reduced budgets

as a result of government economy measures.

The major inputs to this Block ara:
1. The tasks selected fur training in Block 1,2, along with thu

data that was collected to serve as @ basis for the selection
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decisions. These items are important becdusc the tasks
selected for training are the ones for which you #il)
now selact training settings, and because much ¢f the
data used to select tasks for training also will he
used to select training settings,

The Job Performance Measures (JPMs) constructed in Biock 1.3,

along with the JPM ccnditions, cues, standards, end prozedures,

The \JPMs aro critical to this block because they indicate the environ-

mental, faciiity, equipment, and pirsonncl requivrements for training.

These also will have a considerable impact on the choice of training

settings.

The decisicos you will make in this block are:

1.

EXAMPLL

Wno should be trained to perform each task; that is, should
everyone in the DOS be trained or conly those assigned to

certain units.

Three tasks performeo by Aircraft Life Support Specialists
might be:

1. Inspect Very pistols.
2. Corstruct arctic shelters.
3. Construct tropical chelters.

I7¥ most job incumbents inspect Very pistois, everyore in the
DOS should be trained for that tesk. However. most likely
only those assigned to a unit in the arctic chould be <-ained
to construct arctic shelters, and ouly those assigned to &
unit in the tropics should be trained to construct tropical
shelters.

i
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When should training be provided for each task. Some tasks
have a high cecay rate; that is, if the task is not per-

formed soon efter training, the trained individual can forget

how te perform it.

If most Jct L.ngine Mechanics do not perform the task of
"balance per.onnel worklcad" until they have been assioned

for four years, 1t would he wise not to train the task
until it is needec.

Which instructional setting s appropriate for the task,
Tais decision involves questions of training effectiveness,

efficiency, fidelity, and cost as well as the twc factcrs

just discussed.

If most submarine sonar technicians must peirform certain
tasks immediately upon assignment, and if the facilities
required for training these tasks are available only at

the Fleet Sonar School, tnese tasks should be taught in
school.

In this block, you will nominate each tazk for assigmment to one of

five instructional settinrgs.

1.

Definitions of these settings are as follows:
Job Performance Aids (JPAs).

Techrically, Job Performance

Aids (JPAs) are not training. but rother a substitute Tor

training. A JIFA provides step-by-step procedural guidance

in the performance of a task or element. It can be a 1ist,
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a "flowchart," "decision tree," or "algorithm" that outlines
the specifics and 1rads the user to successful performance of
the task. A cook's or baker's recipe book is a good example
of a JPA. It requires certain basic skills that are usud in
« variety of situations: frying, deep fat frying, baking,
broiling, etc., are used with different foods. Each is a
separate skill that must be acquired. However, trying to
remember recipes and proporticns would be a hopeless waste

of time. Thus, the recipe book is & rook's JPA.

The judicious use of JPAs can contribute signifirantly to training
eccaomy and effecliveness, and thair use has been responsible for important
Job perfermance improvements. Some tasks can he dune completely with JPAs
if those perfcrming the tack have mastered the use of the necessary tools
such as wrenches, levers, hammers, screw drivers, meters, and gauges.

This does not imply that they could perform all vasks without supervision;
however, very few individuals in the militery are required to work without
supervision. Alco, unlike information that once learned is quickly for-
gotten if not used, JPAs are not subject to decay. While names, weights,
tables, and procedures are forgoatten more quickly than rules and motor
skills, JPAs can effectively support the job incumbent's memory by storing
the names, weights, tebles, and procedures in a convenient form near where
the task is performed.

Decals attached to equipment represent a simple form of JPA. Main-
tenance charts, proceairal guides, and signs represent other simple appli-
cations. However, those that probably have the potential for the highest

payoff are ones that contain decision trees or flowcharts. These JPAs
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tan be used in troubleshooting, repairing, and following instructio:s and
provedures that require decisions involvivyg a number of options. Sume
<¢PAs are used as a substitute for training when task pervormanc ca) be
accomplished that way. the more complex types, often called "“Fully Pro-
ccduralized Job Performance Aids" usually rely on basic skills acquired
by trainees and training on the use of the JPA. An example is shovn in
Figure 1,28,

2. Self-Teaching Expurtable Packages (STEPs). The distinyuishing

features of sell-teaching exportanle packdges are that they
are designed to be used wittout an instructor present, and

they generally can be sent Lo or used by the studenl wierever
he is stationed. Such packages may include printed materials,
audio or audio/visual deiivery systems, relatively smeil train-
ing kits of tonls and items to be assembled, repalred. or
operated, and any other conpact, transportable items, Also,
ti.e course may be designed to make use of facilities .nd
equipment known to be available to the students. S$elf-teaching
exportable packages (STEPs) include but arc not limitad to

correspondence courses.

While an instructor is not required at the student's locatior, assis-
tance often is availahle by corraspondence with the issuing agencv, STEPs
generally are intended for irdividual use and can be used by the indi-
vidual on his own time. However, STEPs also may be used by two ar more
individuals meeting together holding discussions and cvitinues for their

mutual benefit, STEPs generally include a tesctiny program iw..ereby the

course tests are either administered by a designated local official or

e sl A ML 1

..




(T

m it e

FAp T

(Y42} PLy d3uRudCl.3d Qo y 42 31dwex3 :82°1 JdNDIi

14 CRdOZ-BZZ0IGL 95 WL
ote | ‘{12l Sjduwses asn) Swins Ny
put ‘abeue)d .oy Burgue s uiBI( 'UOIIBUIWRIVOD JFPO
&p | puP A}1IND3S iy I | arz 126 pue BIEM 104 |21y IR il
v 2Beuw P 20} J0LIRIXE UIGRD 1z

ALN2DS DUl
(e@rs Buissiw 40 uayo.q

‘Bel aiep LOIIDATSL 40 | VINV 4Y3D
32U UCIIEI0; paLe ONIANVT ONV NIgVY2
oLy uBisap 50y Six PR SN iz
"SSBJ1UeR]d
uQ 120 Paleubisap vi-v 10) SIMOFANM DUR S IYSPUING G4
cZ v 10§ s inBu XD 3a14 , 9z -ssauyuERp
PUE SUORINANFQO 10}
36ILIPD 3|50 DUP LuAl sor ) 5110d INRIS PUB 2GNL 10..d v
1INDA ;O 2BEANOLS 42100 H
O ot SSAU IR |D #]y SC121W UIGED) G SLOIRVUDD
...M_ i 35001 pue aBAuIeD D|GISIA
| Adewep | 104 Juswdir ba ‘ssaLLea)d
Pur ITILIHUBBLD 10) (Al 4 30} JO1IRIU) LONIDIBS BSON €t
LADPRIAR | I0e3dC | Ladosd i
pue Euigo12, 9A12I50C 10} - abewep 3jqisia N
ve $.00p JaBLISSEU PUB MDD vz v 104 JO'11X3 UDI1DAS ISON i
{05 BE W1) soueda
L4344 40 pue DPWeD J0) , -Sip papI0IAJ JO) SPI0SR;
abriary (0 acisIBpUT put Prie swI0; HRINIR 1DA0SU] 1t
TUDLLILIEIIP (O AL1IN3aS |
N v ‘abeuscp a0y iwsk Buipuey P4 VIHV ISON
By 1PIN0LI PP LI oOp DS ‘eikg 2inpadoad pue wal! OpN ‘bag

‘L0 SSIL PIUBISS? 311 LWUCIA0 A[JUiDI 3 DUB AJ3JBS LED L EIDNR 3G, J8Y) 3UILIIIIP 01 532910 |PUDHEI3d0 pue
LOLSULLERD P 10 SITSL0I UG IIATL ey} BurAy § AED 1xau ) Bupedesd 10 Anp syl O b1y 158} Y) SUIMO)0) PIYSHOWOIDR 2Q 1M ucnardsuy APEQ 3yl

OWd0Z-BZZ BZG1-6S WL LSITNIIHD NOILDIHSHI Aliva

i

) A




MR

e I M 38 R 73

237

by correspondence with the ittuing agency. In order to qualify a5 a

STEP, a package wust provide fecdback to the trainee on his performance
ard must have been developed by the procedures in Block 17,4 or similar
procedures .

3. tormal On~the-dob Training (FOJT). FOJT is a planed training
program designed Lo qualify or upgrade people, through self-
study and supervised instruction, to perform in a given DOS

while actually working on the job-.  The prograws are normally

disigned and supported by proponent schools, The craining is
conducted in the actual work situation gencrally by desig-

rowed supervisors who also work in support of ‘he unit mission,

fhe FUJT supervisor is carcfully seiected on the basis of his having
the knowledge and experience to conduct training and administer Jeb Per-

formance Measures. He is ordinarily the best qualified senior NCO avail-

able, He maintains the FCJT records and forme and selects, trains, and

counsels students. The FOJT supervisor prepares task vreakdowns for each

traince, instructs, motivates, and evaluates trainees, [OJT requires

comprenensive planning, careful scheduling, timely implementation, capable
direction, skillful application, and expert evaluation. Therefore, it
must be used only where the necessary manpower resources are available,
FOJT generally is used where tasks arve complex and can be Teayned
faster or £n a higher proficiency level with hands-on experience, Such
programs can be particularly effective for people assigned to a unit or
ship having hardware or weapon systems new to them, Another major

advantage is that most programs permit the trainces to mdke a posiiive
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contribution to the job whilz they are heing trained to perform mure

advanced tasks.

4.

Installation Support Schools (I5%). An installation supuoort
school (155) is organized and operated by individual unite
or commands to mwet lccal traininy requirements. While

such schuuls may not have the broad ranye of Lraininyg
resources usually available ot a residqni school, they have
the ¢dvantay. of bring near the actual equipment or facili-
iies used by the local vnit. Often this eauipment and
fe~ility can b used for freining purposes by the installa-
tion supnort school. These schools generally sre responsive
tu short-notice training needs. In adgdilion, trainces oiten
can reccive training ob She installation support school while
at the same tiwe continuing to perform all or part of thuir
assigned duties.

Fesident Schools (KS). Iesident schools (RS) serve to meet
service wide traininy reauirements. Such schools in earh
service dare controlled by training headquarters., The schuo’s
respond to active duty, reserve, and national guard training
requirements as well as some federal dovernment and allies
requirenents. P.3ident schools generally develop their

own trainina nrograms and orilen dev2lop courses far installa-
tion support schools, FOJT programs, currespondence cCourses,
and other support training literatwe. Students are assigned
to residen” schonls by the services personnel system or by

units on a space available or quota bhasis.
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As a central or reqional training center witn a wide range of training
responcibilities, a recident school of ten hes a variety and sophisticalion
of training resources not likely to be Tound ip other settings. These
sdvantages, however, oftan can be off-,¢t by the costs of trainee housing,
travel, a d time away from other assigned duties. Also much training does
not require such highly sophisticated vresources.

While the above instructional settings ave the on2s to which you will
rominate tesks in this block, this does not mean there are no other Teqiti-
mate settings for other types of training. For examle, group training is
a traditional system for corunicating information on selected topics.

The usual aprroach has been to gather yroups tcgether and to designate
somenne to presert the information oy demonstrate tha ~kills to the audi-
ence. It is such Tike a ciassroon/lecture situation, and es in that
situation, it is possible to use other delivery systems as a substitute
for the lecturer. It is effectively used to satisfy essential perscnal
knowledge training not re’ated to specific duty assignments, such as druy
abuse and race relations, and for required reviews such as chemical,
biological, and radiological warfare training.

Raother setting is generally referred to as work experience. It i3
nonstrurtured with 1ittle or no formal supervision, is not necessarily
progressive, and does not require performance tests. The trainee may el
nelp by azk'ng another job incumbert, by observing another incumbent, ov
by using a job performance aid. Work experience can be useful where the
trainee has prior o. simultaneous instruction at school or by seif-teaching

exportable packages. It gives hands-oun experience which usually iacreases

interest in trainirg snd allows for the trainee io be vreductive while
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being trained. It can be particularly etfective 1 o job location where

there are a large number of incumbanis perfoming the same tasks . Work
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experience may be uced for tasks not sel:cted for training in Block T.2.
Couts are a critical factor in all phaues of the 150 model. The
privdaey concern is that money spent Jor Lraining be spent sfficiently,
Careful consideration of costs should reduce the number of “surprises”
such as unpredicted expenses ncurred in a training pragram as o result
of Tailure to take lhe fiuil system into account.
Is it cheaper tu offer a seir-teaching exportahle package {STEP) char
to offer resideni schoul (RS) training? In the short tenne, in cdases where
STLP can meet the same training need as RG, the cont of developing and

using S1EY may acwaaliy he higner than tre cost o7 an RS course.  How-

aver, in the Toag run, 5TEP training may prove to be less expensive tnan »%
RS. =
What about FOJT? Generally, FOJT is thought to be cheaper than R3 §

in those cases where woth can meat the training need, Eut, for FGJT to %
g

e elTective, a management system is required to handie thz instruction

and materials. If the entire system has to be bzilt it will requive many
years to pay barck the developmeat and inplemertation costs. While a
savings mav eventuaily He realized, all factors in tha system must Le
cunsideree before one can say *hat FOIT s less expensit: than Rs,

Fach service is based on a different organization and has different
mixes of resources and capabilities. What will wourk well in the Air Force,
FOJT for example, cannot vork as well in the Army entii the management

system is available because the Army has not depended on FGJT 2s a part

of their total training system. The Navy is well established and organized
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for extensive FGIT. Sa, in part, your recommndations for training setiing
will depend heavily upon whether you are ~oncernad witn the Avpy, Havy, Air
Foree, or Marines and upon the capabilities you have for developing
inylruciion.

Bacause of thes considerations such as the ditferent organizational
struclures in the different services, the 150 method for considering costs
of proposed training settings is as follows:

The initial recommendation of assignment of tasks to settings should
be based on the procedures to be described in this block. The proecedures
are bascd primarily on factors other than cosis. This recomendatirn for
assignment must be sccomplished in a manner that is in avcord with 15D
procedures and alsn in reasonable accord with Yocal requirements. After
the initial recommendation is made, the recommendations shouid be reviewed
with affected local management. Local managers will be in the best posi-
tion to know =pecific costs in their services, what resources are aveil-
able, time requirements to react to demands placed upon thew, and other
pertinent facts that effect the cost of training.

A process of negotiation and trade-offs must be carried out, based on
the technical considerations revealed by the procedures described in this
block and the management requirements for carrying out the decisions
reached. This negotjation may raveal alternatives which have not been
considered before or which have not been given serious cunsideration. This
trading off of technical and maragement requirements thal results in the
final assignment of tasks to instructiunal settings must be a cooperative
management effort thet takes into consideraticn the best available cost

irformation., As the costs asscciated with each setting become more widely

Tl
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available, the.¢ data can be wsed in making the initial selection of
settings.
The procedures for selecting the instructional setiing consist of

using data collected in Block 1.2, the jub performance measures developed

in Block 1.3, end personnel dssigmient informetion collected in tnis block

to:
1. Determine if a *ask should have a JPA developed
2. 1f the task is not assigned to a JPA, select the appropriate
instructionai setting from amonqg the remaining settings.
This selection 15 based on:
a. training supervision requireinents
b, training resource constraints
©. at what puint in time in the individual's service career
performarice of the task will be required
d. decay rate of the task
e. the percent of the DOS pertorming the task
f. the number of individuals te be trained and, °f a large
numoer of individuals must be t-ained simultarcously, the

size of the groups.

The steps in carrying out these procedures are shown in Figure [.29,
the fold-out page at the end of this block.

The nutput of this block will include a reconmended instructional
setting ro. each task. As with many other steps in the ISD prncess, some
of the decisions made in this block may be wodified later when new infor-
mation becomes availatle as the ins.ructional program is developed. The
final instructional setting selection, for exam.le, may assign parts of a

task o different settings.

E
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LXAMALE
Certain basic skills such ¢4 using hand tooln,
following an electrical wiring diagram, or
ongrating simpie test =quipiment might be tauyht
in ~chool, and a larye number of tasks that
reguire the above skills might be teught FOJT.

The grganization of the armed services generaliy results in the
instructional setting selection heing done zarly as part of the analyiis
phase. This permits early management awareness ot future training facility
and manpower requirements. A high level of management should be involvad
in instructional setting selection, since the final Jdecisions often must
be compromises betweer perceived training needs and proposed Lraining
resourcec ajlorations.

There are three principal purposes for ¢giving serious censideration
to setting selection:

1. 7o insure that training is effective wherever it is conducted.

2. To insure that effective training is conducted it the lowest

cost possible.

To insure that necessary incre~ses in the costs of training

TR

are thoroughly justified on the basis of increased effective-

ness.

To be able to make all of these decisions totally on the basis of
known fe~tors and costs would be the ideal situation. These data are not
now available in precise vorm, but each service has collected enough data
to provide a good starting point.

The recommendations and procedures that foilow ara based on roviews of

current practices, research data that typically deal with only one setting

4
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3
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at a *ime, and estimated benefits and constraints of alternatives. To
establisn more valid criteria for selection will require considerable
time anu experience,

It is recomnended practice that those responsible for the development
or conduct of training in each of the alternative settings be consul*ed
prior to the final assignment of a cluster of tasks tn a setting. These
discussions should reveal any potential problems before final decisions

are made.

2.0 PROCEDURES

2.1 Cluster Tesks

e e
While it nmay be desiruble, and ﬂ ;]
I I N
eve. necessucy in some cases, to ? N} I
assign each individual task to a — [_
setting, it is probably more

' i
efficient to cluster tasks before [—-——r———J L_ ;:]

proceeding. Clustering is a pro- <\:>

cess of recognizing conuditions

and constraints which would stror yly

influence or control tie setting selection. These general conditions

and canstraints include the following:

1. Skill 1»vel or rank of the trainee. Trainzes early in their

careers are more likely to perferm some tasks than others.
if che task is perfornad by all skill lavels in a DOS, it will
reauire different consideration than if it is performed mainly
by one skill level. A first clustering <hould be made on the

basis o7 the skill lewvel.

‘wmwwwwmwwwwwwwwMWWMMMWMWWMMWWMMWWWMW\WMWWWMWWWMW
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Nend for special facilities, cyuinment, or persoanel. Some
settings will be eliminated when there are specidal needs for

facilities and equipment such as qunnery ranges, submarines,

aircraft, and overhaul and repair shons. Some tasks rcequire

the use of specialized personn21 in the training or testing

«f the task. If thes2 special resources are royuired, the

tasks should be clustered accordingto iie special require-

ments.

3. Other constrainis. The third step is clustering any other

tasks which have constraints not listed above.

ihe remaining tasks »hould, wheiever possible, be clustered with
similar tasks. If some tasks fre left over, each of them must be treated

as a cluster.

2.2 Determine for Which Tasks Job Performance Aids Should be Developed

The next step in selecting

jvstructional scttings is to

atermine which task: or parts
of tasks would not have to be
trained if JPAs were developed.
Tasks that ca casily be per-
formed by using JPAs then cap

be assigned to that settiny

and deleted from your 1ist

of tasus for which othar

settings musti be selected.

:
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Somez tasks have 3 high delay tolerince; that 1s, considerable delay
can be tolerated between the time the need for task performance becomes
evident and the time actual pertormance must begin. Such tasks are guod

candidates for develapment oF more complex JPAs,

EXAMPLZS
1. Tssue supplies against approved orders.
2. Reiili Tire extinguishers after use,
3. Comptlete SF 91 form foiluwing an accident,
4, Answer teleplione inguiries.
5. Repair aircrait servicing equipment.

it is not essentia’ to design a single JPA for use everywhere the
task is performed. For example, while the above task of "answer lale-
phone inquiries" might easily be performed by using a JPA, the JPA might
have to be adapted to local weeds. The responsible agency for dewveloping
JPAs could develop JPAs to serve the different needs of each using comnand,
or issue an instruction that would assist each usinj command in develop-
ing the:r own JPA. If the JPA is carefully developed, nsthing else may
be required: the incumbents can satisfactorily perform the tesk simply by
following the JPA.

Fo~ some tasks, any delay in correct per.ormance would cause damage tu

equipment, endanger persomiel, or render performances of the task useless,

It is w0t reasonable to depend solely on complex JPAs for such tasks.

EXAMPLLS

Provide firsbt aid fur savere bleeding.
Snap Tire at an unexpected enemy.
Secur2 submarine for emergency dJdive.

a3 [ b
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In the previou. example, decals and attached reference labels might

be used in some in;tances,

Several other Factors must be considered when deciding for which

tasks JPAs stould be developzd:

1. Task complexity. Tasks thai follow a relatively set
procedure, consist or relatively easy to follow cteps,
but are rot parformed often eno gh to be gasily remenbered,
are niod candidates Fur oPhs.  Freguencly performed nultiple
caske where the procedures are complex require more complex

JdPAs znd con.uequently more JPA developwent time.

EXAMPLES

1. The je. engine mecnanic's task of "tag engine
containers"” follows a set procedurs of rela-
tively few, simple steps. The actual tag
might also be the JPA, bere, the JPA could
uye a substitute for training.

et el A

2. The jet engine mechanic's task of "install engine
in aircraft" is much more complex. While some
form of JPA probably i< available for doulle
checking critical items, to depend completely
on the JPA would be unrealistic. Here, it would
be necessary to provide training on the use of
the JPA and perhaps training on basic skills.

2. Task conditions. Certain physical conditions such as Tocation,

weather, and available space, under which the task must be per-

formed could make use of a JPA impractical.

EXAMPLES

1. The operator of certa:n underwater rescue equipment
might be in such a cramped position, he would not be
able to read a JPA,

e
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2. If a task must be performed in total darkmess, a complex
JPA would be useless.

3. There might not be room in a tank or submarine for &

number of bulky JPAs such as th¢se used in maintenance
tasks.

4. Tasks parformed in frigid woather or heavy rainfall
might not be suitable for JPAs or would have to be
specfally designed tor those conditions.

A A L A

5. If the consequencas of inadequate performai~e of a task
are suvere, and if there is a possibility toat the JPA

will be loct, damaged, or destroyed, fotal dependence
should not he placed on the JPA

3. Ta:k physical skills requiremenis. JPAs nenerally dare roi

suitable for tasks that require 2 high degiee of physical
skill.

EXAMPLLS :
1. Hitting a target wixh an M-16 rifle.

2. Fiying a jet aircraft at tree-top altitude.

Using the above factors as a auid:line, determine if a JFA should be
developed for the particular tasks und:r consideraticn., If the deci:ion

is not to develop a JPA. you should proceed to the following sections and

s make a setting decision. However, if the decision is to assign the tack
: to a JPA, the procedure described below must be followed.
1. The JPA is developed end validated by the group responsible
for this activity in your services. Developirent of JPAs i

discussed in Block I11.4,
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Use of the JPA by job incumbents will change the conditiuns
under which the task is performed, and may change the elements
that make up the task. The task will not be the same as it
was before the introduction of the JPA.

This revised task may or may not be selectel, in Block 1.2,
for training. [f the task can easily be performed sim iy
by us.ng the JPA, it will not be sel:cted for training. and
you will have no further concern witin it. If the reviced
task is selected for training, because ever with the JPA
some training is required, the revited task will end up
back at this point in this block to be assigned to one of

the remaining instructional sattings.

2.3 Secure Required rersonnel Assignment Data

Most or the information you will

— T
need for making inscructional setting ‘1 _ﬁ]

decisions is already available from [j"—[Z;:] B A
the previous blocks in this model.

Howaver, saveral critical items must
be secured from other sources. Some .
of the factors upon which assignment of | | <i?;;u
a task to an instructional setting is F“"J““"}_

based are the protable numbers, gioup

s i L “

N S —— |

sizes, and locations of those wno will be required to learn the task.

The iwplications for assignment of a task to a setting when approximately

one individual per day is assigned to a DOS in units in various parts of

ol
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the worla 15 considerably different than if 365 people must be trained
at the same tim: at the same location,

The required data can usually b obtained from the personnel section

at your schooi. While ,uch information often iy estimated rather than in

specific predewermired figures, the estimates should be sufficient as 4

basis for your deci<ions in this biock.

2.4 Determine if Tasks Should be i'smipated for Self-Teaching [xportable

Packages (SrEPs)

fo single Tactor controls nomination of l ] { _J
tasks to the remaining instructional settings, [:::%>‘, R
— L]

Ho ruies con be stated that prescribe a - ;/J I T
specific setting for a task.  How-ver, L‘f:if [;__yu_*]

T U
i -
quidelines are given that should prove helpful [::-— — I __J

Lo

O

The appropriate instructional setting for nomination of the cluster

in making Toyical decisions, Details of these

quidelines are given in the remainder of this l - __‘ir

vlock.

of tasks is-a self-teaching exportable package (STEP) if:

1. Training of the tasks is not likely to require close supervis.on,

2. There are no critical resource constraints (everything required
for training can easily be included in the training packaqe,
or is readily available to the user),

3. Hew assignees to units are nut required to perform the tasks
(there i3 time for learning before the tasks are requived), and

4, Practice is not the primary factor in pe-~formance nof tne

physical skills involved.

1 ”
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If the cluster of tasks meets all four of the guidelines listed, it
can be nomnated for STtP. If one or nore of the guidelines are not metl,

the tasks should be considered for nomination to one of the remaining

Following is a1 discussion of each of the quidelines listed

Iraining of the tasks i: not litely to raquire «los. supervision.
The important factors here are whether relatively unsupervised
training could result in injury tc personnel or damage to eguip-
ment, and whether immediate feedback from a supervisor is likely
to be required to learn tne tasks. A wide variety of thesc

tasks exist and some are more suitable than others, depending

on tha neeas of the service,

Contract administration and drafting tasks would
not likely require immadiate supervision and
could be trzined without risking injury to
personnel or damage to equipment.  Such tasks
are candidates for STEP,

"Install jet engine bearings" would not be a
cancdidate for STEP since close superviszion would
be required while the trainez is learning parts
0¢ the task.

There are no critical resource constraints. [f everyinhing

required for training the tasks can easily be inciuded in the
training package, o is readily available tn the users, the
tasks remain a candidate for STEP. If special farilities,

environmental conditions, terrain, or equipment arc required,

the tacks should not be considered for STEF unless there is

%§
3
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redsgnabile certainty that such rewources will be available

Lo the irainees. Usually SIEP progeams are limited to tasks

where thr necessary equipiment and cother resnurces gre easily

and inexpensively exportable to the trainwe or avaiiable

wherever he 15 stationed,

Alsc, since STEP training aenerally

is a part time qctivity for the trainee, any requirnd training

equipment sent to him is noc Tikely to be fully utilized,

ol

Therefore, the cost of equipment wust be qiven careful zon-

sideratiun,

EXAMPLES

Printed naterials. audio-visual aids, small
hand tonls, ¢ud uymall kits such as radio
construction kiis are exanpies of itews that
can be included in a STEP,

1 S S

Tasks that require a gunnery ranne, an aircraft,

or a Link trainer usuaily arc not candidates for
eT=on
JTI"_l .

dew dssignees to units are not required to perform the task.

A STEP can be used if there is sufficient tinz for the trainee

to learn the tasks betore he is required to perform them,
Une way to make this determina.ion is to examine data from
Block 1.2 on time between job entry and task performance,
This is discussed in detail in Section 2,1,1.8 of Block 1.2.

You should use estimates of task learning difficulty ohtained

A S BEAETTE 0 A

from 1.2 as one estimate of this time, and the time between

i
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job entry and task perforwmance as a second, If tasks

require a lTong time to learn, othar settings may be more

efficient,

e
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Ihe estimated time for learning some tasks may be short, possibly
one hour or less. ihere usvally is sufficient time for trainees to
learn such tasks after astignment if on'y & relatively smaldl number of
tasks arc tnvolved., 1f a large number of these vasks are invalved, the
total leaming vime might be such that some or all of the tasks would
require training before beginning the job. This will be discuscud
further ‘in section 2.7 of this block. AL Lhis point you should hase
your cecisinns on the requirements of the task in the (luster, Later
you will make any necessary adjustments.

An example of part of a computer printout of the percent of job
incumbents who pérformn certain tasks is shown in Figure 1.30. The column
unger SPLUQO shows the percent of menbers performing the task whao have
beea assigned to the DOS for 1-12 months., The other three columns show
the percentages for members performing who have becn assigned faor longer
periods of time. The printout for the first task Lhows that vnly 1,109
percent of incumbents perform the task during the first 12 months of
service. tor thls task, there is ample time %o learn tne task before
performance is required,

As a general guideline, if the task is performed primarily by
assignees who have been on the job for more than one year, the task
remains a candidate for STEP training. According to this gquideline,
task 3 would ordinarily not be a candidate for STEP training since it
is performed primarily by first year assignees,

4. The task has a high decay rate, or 15 percent or wore of

those in the D05 do not perform the task. [f the task has

a high decay rate; that is, the task requires skills that

MMWMMMMMMMWWWWWWMWWMW
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As was pointed out carlier, it

285

the job incunwent must use reqularvly in order to remadn
proficient, the task remains a candidate for STFP training,
The reasony for this is Lhat STEP training can be given a%
the point in time when the trainve will shortly be in a
position to use the task, thus retaining the acquired
skills, On the othur hand, i7 the task has a low decay
rate; that is, it can be learned long before it is required
and still be perforned adequately whan needed, and if most
of the L0OS perform the task, the task may ba trained more
efficiently in a different setting. Such vashks usually
should ot be assianed Lo STEP traiving,

s

the tasks moot _«’_l_]_‘lr fn_ln' of the quide-

lines discussed above, they should be tentaiively considered for STLCP.

Some examples of tasks that wmight be assigned to STEFP are:

EXAMPLES

transcribe international Morse Codes
prepare data processing flow charts
administer contracts

drav technical charts and granhs
provide industrial safety plans
interpret radar weather deteciion data
investigate motor vehicle accidents
provide press releases

[ooJE N o RS B~ N FE AN B

Task 1 bas a high decay rate. It could be assianed tn STEP if your

survey data from Block 1.2 indicate thet new assignees are not reguired

o perform the task, Tasks Z2-8 have lower decay rates, They could be

assigned to SIEP if now assignees are not required to perform them,
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2.5 betermine 1f Task Should i flominated for Fermai n-the-job Iraining

{Fadi)

the approbriate instructional - [ »1
setrting for nomination ¢f the [;rj.‘ l.»,~{ :
cluster of tasls is o formal [__iTN__,J i '
on-the-job training (i0JT) program [~j_‘— (___L“_;1
if: [~——§~ MJ [I B ]

1. Assignueni of traineey (Q"R" "/[8*‘
to units is made in ’ ' (

sutficiently small

qroups and spread

over a sufficiently long period of time Jor training of ‘e

task to te absorbed by a FQJIT program,

2. There are no critical resvurce consiraints (everything
required for traininy can easily be provided in the job
setting), and

3, Mew assignees ©o units are not required to perform the tasks
(there is time for learming before tie tasks are required).

If the cluster of tasks meels all four of ihe quidelines listed above,
it should be tentatively consideved for FOJT. If one or more of tie
guidclines are not wel, the tatks should be considered for assignment
to one of the remaining seltings. TFollowing is a discussion of the
quidelines listed sbove,

1. One of the limiting factors for FOJT is the numder of
individuals who can be trained at one time, FOIT is usually

dependent upon close supervision by qualified personnet,

%
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This limits the number of trainees to those for whom such
supervision can be provided. 1In addition, since FDJT
assumes that trainees will work with the real-world job

facilities ard equipment, the availability of facilities

and equipmeni in the job setting limits the number of trainees.

The decision as to the numbers of trainees who can reasonably
be absorbed into FOOT must initially be based largely on
inputs from units where the FOJT Tikely would take place.

In addition to the resource constraints mentioned atove,

F0JT should be selected as the training setting only if the
resuurces for training are available or can easiiv be made
available on the job. Since fraining has not yet been de-
veloped, you .nust mike assumptions about training requirerents
based on the job performance measures {JPMs). If the JPM
requires a great deal of simulation, particularly if it
requires = simulator that is not normally used when performing
the task, FOJT should not be selected as the instructional
setting.

There must also be a local management system to supervise

the FOJT program.

As was pointed out earlier, if the cluster of tasks meets the guide-~
lines discussed above, it should be tentatively considered for FMT.
This dues not mean STEF cannot =til? be included as part of the training
program. Selecting FOJT as the instructional setting reans that primary

responsipility for training rests on those who administer the FUJT, and

|
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that o najor portion of the Lraining takes place on the Job, STEP can

be used to support ar supplenicnt the FOJT. Some examples of tasks that

probably could be assiqgned to FOJT are:

”~w\w\WUMMHMMHH\\\WJWMWMMW\\mu,H\MJMUWMWUHWWMWWWWW

CXAMPLES: E
1. install engine bearings E
1 2. refacc eryine vdlves
2 3. replace refrigerant reheat valves
H 4, et up mobile radio equipment
5. make radio vhone patches
6. coordinate air to groind “raific
7. install high-voltage lines
8., splice cables
9. qrade roads
10. perform pre-flight check procedure

2.6 Determine If Te,k Should Be Hominated For installation Support

Sclools (155)

The instructional setting

nomina -1 for the cluster of tasks
may he an installation support
school (1SS) if:

1. lhere are no critical

resources corstraints

(everything required for ;:ﬁII:L__ ( &

training can easily be -

provideda at the installa-
tion support schonl or schools for the w it or units where
the training is reguirea), and

2. The tasks have a high decay rate,

T T YR I TP T AT SR VAR
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if the cluster of tasks meets the guidelines, it could be tentatively
ascigned to 155, Along with this assignment, you should mike a recom-
mendation as to whether the tasks should be trained to all members of
the D35 or only at specific ISS for individuals assiyned to specific
units. Consider the task of "construct arctic shelter." There are
several reasons for recommending that this task be taught only at
certain 1SS to individuals assigned to specific units. First, tne
Lraininyg resources will Le found only in ISSs in frigid ciimates,
Further, only the members of the DOS in those specific incations are
Tikely to perform the task.
of 18§,

This points out one of the major advantages
1SS is one means of winimizing training a larae rumber of
individuals who are never 1ikely to perfowrr the task, or of training

individuals long before the triining is requireu. If new JPAs are *o be

introduced, training in their correct use could be providad ip 1S5,

2.7 _Determine i€ Tasks Shuuld be Nominated for Resident Ichool (RS

Where large groups of indi-

viduals must he taught the same

thing 2t the same time, RS can often

provide effactive and efficient

traii i4q.

After ynu have nominated one

cluster of tasks for an instruc-

tioral setting, you .hould repeat

the procecure For each task

cluster until alfl have been nominateu.

%
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2.8 Review Nominations and Revice as Required

Once you have nominated clusters

i r !
to instructional settings, you F_L I
. should review your setting selections _~I_::] RN R
and possibly change some of them. - L___ __J

. Some reasons fur this are: ;::j- ;i "
1. You might have assigned R S [7 _J

I A

5 su many taske to STZP or | —}E?E;

i A

4 FOJT that there is net [ rﬂ

n -

A enough time to train

% the tasks before they must be performed.

? 2. You might {.ave assigned so many tasks to FCJT that the

units cannot handie chat much FOJT without dis ~pting their
essential wurk activitins.

3. So few tasks might have been assigned to a setting ‘hat
administrative costs outweigh any advantages of traininy
the few tasks in a different setting. This is particularly
true if only a small pumber of individuals require training.

4. Reasource and time constraints in the developmeni of trainjng
sould delay onset of training.

5. Tne menangement review of the nominations might reveal that
training in one ceitina was uuch less expensive than the
same “raining in ancther setting. This informdtion will be
cumylative through time, but will be handled on a case-by-

case basis until experiznce allows easier cost comparisors.

g’
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The mananciient review wey disenver many probiems or Jifficelides with
the initial assignoents, particalarly in the areas of costs und over-
luading certain parts of the syctem,  Some tashks will be reassigned to
other s¢ltings for ree;ouns of itmediste practical necessily, However,
throurgh time, changes o poticies and training emphacis will occur as the

data base improves.
There ofcen are good reasyns to assien a task to two or more seltings

with the understanding that parts of the task or different deyrees of

proficiency in performing the task will be taught at each selting, In

some cases there are needs for alternative settings for the same task.

EXAMPLE

Training thc task of “repair electronic components" might
profitably bLe assigne” to several settings, Some of the
fundamentals such as soldering connections, using common

tool and test equipment, and identifyinag components might

be taught in RS or IS5, UOnce these entry level skills

are mastered, the trainee wight complete his training FOJT,

While et this point in the model, since training has not yet been

developed, ycu cannot make a final decision as {o which part of a task

will be trained in which setting. However, a tentative decisjon at

this point to assign a task to more than one setting often is a practical

option, To do this, you will have to make assumptiors akbout training,

based on the task documentation and the JPM, To determine which settings

are practical requires the same kinds of discussion out’ined previously

in Sectlions 2.3 ~ 2.6,

3
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2.9 Secure Manazement Approval
As was discussed earlier, the final

dezisions on assignmert of tasks to instruc-

tional settings generally is made by a l - ””"1 ‘ """‘"'1
process of negotiation and trade-offs 7 ) “J'**J
at a higher management level. However, E;fjfjff{ l l

these final decisions cannot be
realistically made unless you have

provided a logical base for

nominations of tasks to settings,

J
This logical base will result from P

careful consideration of the

guidelines given in this block,

3.0 QUTPUTS
The outputs of this block should consist of:

3.1 Products

The instructional setting or setcings to which each task was assigned,
Note: Implied in the setting select’on are dacisions as to whether
each task should be trained to all in the BOS or only to certain units
and the point in an individual's service career at which each tasi most
Tikely will be traiued,

3.2 _Other Documentation

1. Any esplicit statements of specific units or individuals

who should or should not be trained ior a srecific task,

and the rationale for the statementis,
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A otatowent of any specilic 15%s where trainineg should
be asstgned, and the rationale for the Statement,
Any specific eritical unil jnouty, resident school inputs,
ur constrafnts that attected the selection nrocess.,
A summary statewent of any revision to the originagd
setting selection, and the rationale for the vevisions,
Any other commenty, findings. or sucgestions that cnuld

impact the instructional design and developaent .

2t A L
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YASKS SELELTED FOR THAIN
NG IN HLOGK. 1.2, ALUNG WITH
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DETERMINL FOB WHICH ALK
JOB PERSORAMANCE  AlDS
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CETERMINEG IF TASK SHOULD
BE NOMINATED FOR SCLF-
TEACHING SUPPOKTABLE
PACKAGE (STEP).

24

Y

DETERMINE I+ YASK SHOULD

ON-JOB TRAINING (FOJT].

L

Bt NOMINATED FOR FORMAL [

208

OLTERMIGE IF TASK SYOULD
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LATION SUPPORT  SCHOOL
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FIGURE ] 29. flowchart of Block LS, SELETT INSTRUCTIONAL SETTING.
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REFERFHCES -
PHASE 1

The United States Air Force Uccipational Research

Christal, I'. L.
Project.  In The state of the art in occupetional research and

deveTopment.  Sympos ium presented at” the Navy PrrSonned Rescarch
and Develupient Ceater, San Diego, Culit., July 10-12, 14/3.

Sore aspects about *ne techniques developed by the Air Force for

¢allecting, analvzing, and reporting occupational data are re-

portei.  The job inventery method of collecting work-task infor-

maticn from large numbers of workers is descrited, This technique

was chosen by the Air Tocce becausc of its econony, the quantiti-
fication ol the job data and seubsequent case of handling by com-
puter, and the fact thav the information can be validated and

chenked for stability.

Department of the Air Force. Instructionsl system development (AFM
h0-2). Masnington, D.C.: ~Headquerters, United States Air Force,
Air Training Comprand, December 1970.

This manual serves as the guide for applyiny the Air Force systems
approach to the development of education and training programs. It
presents a tecnnology of instructional desiygn, ana presents the model
for developing rost-effective instructional systems. Tiais mannpai

applies to all education and training personnel who plan, develop,

approve, administer, or manage Air Force insiruction and its support-

ing materials.

266
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systews: Task analysis (YoT, IT, AFP 50-5R). Hashington, 0.T.:
Headyuarters, United States Air Force, July 13735.

Onpartment of the Air Force,  Hapdbouk for designers of instructional

Part of a five-volume approach to instvuctional design, this Air

Force pamphlew descrihes in detail the breakdown of o job inte fts
subcomponents. 1t further explains how the Air Ferce accomplishes
Job analysis. In additicn, this velune details the procedures for
identifying and estabiishiny Job Performance Requirements (JPHy)

snd the Training kequivements (TRs).

Department of the Army. Systems engineering ot lraining {course d2sign)
; (TRADOC Reg 350-100-1). Ft. Monrce, Va,: Headouarters, United
. States Continental Army Command, May 1068.

The systlems engineering approach to course design provides an u,derly

g Ty e

process of yathering and analyzing job pertormance requireaent: , of
prezaring and conducting traininy, and of evaluating and improving

the effectiveness of the traininy program. Jdob analysig, the iirst
step in systems engineering, consists of identifying the job an! du-
valoping the task inventory--bath of which serve as tne framewc k with-

in which 211 subsequent steps follow.

Morsh, J. E., & Archer, W. B.

Procedural guide for conducting ozcupational

surveys in the United States Air Force (PRL TR-67-11). Lackland Fir
E | .
] Force Base, Texas: Personnel Research Laboratory, Aerospace Medical
£ Division, Air Force Sysiems Command, September 1967.
% The procedural guide sets forth in detail the procedures for collecting,
E
= organizing, analyzing, and reporting information describing work per-
5y

formed by Air Force officers and airmen, Specific steps in the appli-

I

cation of the Air Frrcoe method of job analysis are presented in chrono-

logical order,
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Tracey, W. R. Designing trainin and development systems.,
American Management Associatgﬁﬁ. Inc., Y477,

Mew York:

Several chapters in this book are useful when dealing with the

Job analysis phase of the design and development ot an instructional

system. lracey's systems emphasize the importance of building a

training program on job-relevant data and he describes metheds for

data col'ection that are intended to be accurate reflections of the

berson on the job.

Tracey, W. R., Flynn, E. B., & Legere, C. L. J. Ihg_deve1ogmenp_g£“j[y
structional systems: Procedures warua). ort Devens, Mass.”  {nited
States Army Security Agency, 1970,

This wanual details procedures for achieving training objectives whicn

have been based on valid Jub data. The procedures outlined that are
to be used in performing job analyses are built upon objectively-

collected job data based upon the man on “he Job in the field. Such

procedures eliminate the inclusion of irrelevent content, the omission

of required content, misglaced emphasis, and ultimately, an under-

trained or overtrained ndfr,

|
|
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AERERCES

PHASE 1
Bluck [.£
Oepar tnent of the Navy. Design of courses of instruction (MLO P1510.23A). .
Washington, D.C.: Headquarters, United Staces Mavine Corps, Novenber
1972.

When the job analysis has been completed, the master list of dutins,
tasks and task clements identifies the mental and manual skills,
krowledye, and attitudes required. The selection of tasks tn be
taucht in the school environment implies a selection of tasks to be
taught elsewhere, most probably on the job. Guidelines to assist
in the determination of the tasks to be included in formal train-
irg are discussed and the behaviors the individual must perform in
a field envirorment are emphatized as necessary training considera-

tions in this document.

; McCluskey, M. R, Jacobs, T. 0., & Cleary, F. K. Systems engineering of
] training for eight combat arms MOS ({HumRRO draft Cechnical report).
: Kiexandria, Va.: Human Resources Research Organization, June 1973.

;

i The basic objective of this project was to develop task inventories
and jou task data for 93 duty pocitions in eight of the key combat

MDSs (118, 11C, 11D, 11E, 13A/B, 13E, 16P, and 16R) using systems

?
;
1
2

engineering. Much of these task irventories were validated and in-

dicate the extent to which task statemenis are common across various

mm

combinations of duty positions. Based on the degree of non-commonality,

the results also include implications for the reorqganization of an MOS.

269
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REFERERCES

PHASE T

Department of the Air Force. Handbouk for desjgnavgﬁof instriw tional

system:Task anatycts (Vol. T, RERTSG-EMY.  dasRingtan., U.C.:
eadquarters, United 5tates Air Force, July 1973.

This volume, part of a five-volume series of manuals on instruc-
tinnal design, outlines procedures for a job ta<k anmaiysis. The
process of determining the tasks required of the job holder und
the standard of performance results in job performance require-
ments. Uetermining the changes needed in :kills, knowledges,

and attitudes, so thut they can reflect the job, become training
requirements.  Both of these reoquirements are major instructional
design activities within this volume which later serve as inputs to

developing objectives.

Department of the Army. Systems engineering of training (TRADOC Reg

350-100-1). Ft. ijonroe, Va.: Headquarters, Training and Goctrine
Command, April 1472.

Since training objectives are derived from training content, tirain-
inyg objectives cannot be Timited to those things that are casily
measurable within the sch.ol environment. This manual suygests

the use of evalyation criteria to insure the successful accom-
plishment of the training objective. Evaluation criteria irclude
action, conditions, and Standards, and ideally, wipr-ximata the
reqyuirements of the training objective.

270
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Gropper, G. L. A technology for developing instructional materials:
Plan simulation based on instructional and logistical rneede
TVoT. E)Y. Pittsburgh, Penn.: American Institutes for lesearch,
1971.

This manual, part of a multi-volume set, provides instructions on
the use of a programmed, self-instructional, transportable train-
ing program in instructionai technology. In particular, this

volume emphasizes using simulation based on data about criterion

behaviors.

Johnson, E., & Mirabe]lé, A. Test fidelity: Congruence of test con-
ditions with actual Army tasks. Proceedings of the 16th Annual |
Conference of the Military Testing Association, 1974, 590-595. ‘

The increasing movement towards performance-based, high-fidelity
testing conflicts with the problem of reducing the cost and en-
vironmental impact of training and testing. Simulated approaches
to testing for appropriate job tasks can meet the logical con-
straints imposed by full performance testing and also provide
acceptable levels of predictive validity. This paper describes

a general framework for the test fidelily problem, reviews the
state of the art, and summarizes some research efforts currently

in progress at the Army Research Institute.

Mager, R. L. Measuring instructional intent. Palo Alto, California:
Fearon Publishers, 1974,

The importance that measures be relevant to what they are supposed to
be measuring is stressed in this short book. Most difficulties arise
when objectives show no performance and when items 4o not reveal which

students can perform as desired.
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darine Corps Development and Educatior Command. Anulysis of performance
rg%uirmnents (IAC 0202). Quantico, Va.: Instructor Training
SEhooT, tducational Center, n.d.
"Analysis of Performance Requirements” provides a urief hul sys-
tematic Aescription of job analysis procedures. Techniques for
subdividing job< into duiies and fasks for the development of

performince measures are presented in a highly ordered fashiun.

Osborn, W. €., Harris, J. H., & Ford, J. P. Functionally integrated
performance testing. Proceedings of the 16th Annual Conference
of the Military Testing Association, 1974, 582-5BY.

Because it preserves the initiating zues of the real work envirun-

ment, the Functionally integrated test should ke able to claim a

higher Tevel of validity than wore conventional periormance tests.

3

; Further, the higher validity may not raise the cosl of the per-
5 formance test, since ithe functionally integrated test would require
5 , no mare equipment than would tests on the separate tasks. Of
é course, in economy, it cannot compare with group administered paper-
i‘ and-pencil} tests or with ratings of job proriciency, but it should
A at Teast offer a highly relevant criterion against which they can
g be ob/2ctively validated.
é Swezey, R. W., & Pearlstein R. B. [Developing criterion-referenced tests.
£ Reston, Ya.: Applied Science Associates, 13.4.
This manual presents an overall procedure for developing and using
criterion-referenced tests. Particularly helpful are the chaptlers

on item format and level of fidelity. Process and product measures
are discossed with cugyestions for appropriate rating scules, as

well as qgooud examples of these scales.
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Taylor, 4. [., Michaels, E. R,, & Brennan, M. 7. The concepts of per-
Formante-griented instruction g,s*est.i.n.«d_-‘yt'"ggina_ the experimental
voluntear Ry training program  (Techrical Report 72-7). Alexandria,
Va.: “Tumdan Resources Rescarch Organization, March 1972,

This ruport describes the planning and implementing of the Exveri-
mental Volunteer Army Training Progeam (EVATF) at Fort Ord
in 19,1,

carly
This was the Arny's Fivst effurt to effect major training

innovations in the conversion toward an ali-volunteer Army. By

the fall ol 1971, this progran was being used as a model for im-

plementing the EVATP at otner Army Training Centers. in developing

the EVATP system, six estabiished learrning principles were applied
to Basic Combut Training and Advanced Individue!l Training to wmodify

the conventional training system. Course objectives and performance

tests used were developnd jointly by Fort Ord and HumRkO. 1n a com-

parison with a conventionally traincd group, independently conducted
by the Infantry School at Fort Benning, LVATP graduates performed

significantly bettar on five out of seven BCT subjects, and sever

out of ninc AIT subjects. In general, these gains were shown by

men at all levels of aptitude.

Thorndike, C. L. (Ed.). Educaticnal measurement. Yashington:

American
Count il on Eduration, .S571.

The use of simulation is discussed in several artinles. Particularly

insightful is the article by Robert Fitzpatvick and tdward J. Morrison,

“Performance and Product Evaluathion,” which explcres simulation in

terms of performince tests.
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KFFERENCES
PEASE L
Block .4

there are au further retarences for Block 1.4.
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REFERENCES
PHASE I

Block 1.5

Braby, R., Henry, J. M., Parrisk, W. ¢., Jr., & Swope, W. M. A tecanigue
Tor choosing cust-effective instructionu]l delivery svstems™ (TAEG
Report No. 16). Orlando, Fla.: Department of the Navy, Training
Analysis and Evaluation Group, April 1975.

A major consideration in the choice of instructional setting is

financial resources. The TECEP model offers training specialist~
a procedu: e for choosing instructional delivery systems appropriate

to various types of military training.

Christal, L. E. The United States Air Force Occupational Research

i Project. In The state of the ari 1n pccupational vesearch and

: development. Symposium presented at the Navy Personnel Research
and Developaoent Center, San Diego, Calif., July 10-12, i973.

This project was designed tc develop e shodulogies in job analysis
(wori performed by nersonnal); job evaluation (grade, pay, and
skill levels); job structures {job engineering); job requirements;

career development, personnel utilization, and job satisfaction.

Department of the Air Force. On-the-job training (AFM 50-23). Wash-
ington, D.C.: Headquarters, United States Air Force, July 1973.

This manual describes procedures for the planning, conducting,

T RO ™ T T Y LR T T TS o

administering, and supervising of OJT prugrams de.igned to train
tcchnical personnel ir a minimum amount of time. The dual-channel

CJT program des~ribed is designed to provide trainees with career

knowledge and job proficiency skills.
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Department of the Army. Trainer development program (TRADEP) prugress
report, Fort Benning, Ga.: United States Army Infantry SchooT,
January 1975,

The TRADEP program presents a course of instructor training designed

wwmwmwwwwwwwmwwwwWMWWMMWWWWWWWNWWWWWWW

tc he used with accompanying outsidu resources on the major training

functions. lhe canrse covers needs assessment through rourse eval-

uatior and quality control.

Deteriine Associates. Developing instructor-free instruction (Task VI.B
Report, Contract No. N61339-73-C-0150). Palo Alte, Califurnia:
Deterline Associates, 1975.

The manual provides instruction on the development and writing of

correspondence courses, STEP lessons, and how to convert existing

courses to STEPs.

Gay, R. M. Estimating the cost of on-the-job training in militar

cccupations: A methodologv and pilot study (R-T357-ARFA). Santa
Monica: The Rand Corporation, April 1874,

This report introduces a method of estimating (costing) on-the-job
training chsts and determinants of QJT in military ocrupations.

Relationships between training costs and perzonal attributes of

the trainee are discussed.

Haverland, £. Transfer and use of training technofogy: A model for
matching traini~q approaches with training setlings ({Interim Report).
Alexandria, Va.: Human Resources Research Qrganiz.tion, October 1974.

A model which is designed to evaluate training approaches or innova-

tions in relation to specific training settings is presented. The
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model allows the comparison of the characteristics of various train-

ing approaches with the corresponding characteristics of various

training settings,

Joyce, R. P., Chenzoff, A. P., Mulligan, J. L., & Mallory, W. J. Fully
proceduralized joh performance aids: Handbook for JPA developers.
Brooks Air Force Base, Texas. Air Force Systems Command, Human
Resources Labocatory, December 1973.

Detailed instructions for the preparation ot twu major types of
fully proceduralized JPAs are described: job guides and fully
j roceduralized troubleshooting aids. Instructions for performing

tke behavioral task analysis and for validation and verification of

JPAs are disqJssed.

e e

Stephenson, R, W., & Burkett, J. R. An action oriented review of the
on-the-job training literature (AFHRL-TR-734-868). Brooks Air Force
Base, Texas: Air Force Human Resources lLaboratory, December 1574.

This is a review of civilian and military literature or OJT as weil

as all current Air Force regulations, manuals and other documents

.
|
:

governing or describing the O0JT system. Innovations in training ana

their applicability to Air Force 0JT programs are described.

76173 Army-Ft.Benning, Ga, 1 Aug 75
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ACRONYMS

ARFS - Air Force Speciality

AR -~ Army Regulations

CMI - Computer Managed Instruction

CRT - Criterion Referenced Test

CODAP - Comprehensive Occupationai Data Analysis Programs

DOS - Defense Gccupational Specialities

FM - Field Manuals

FOJT - [ormal On The Job Training

GED - General Educational Development

HQ ~ Headquarters

ISD - Instructional Systems Development

ISS - Installation Support School
} 1TV - Instructional Television £
| JPA - Job Perfo-mance Aids

JPM - Job Performance Measure E

KOR - Knowledge of Results
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L0 - Luarning Objective

.S - Learning Step

MODE - Military Occupdtional Data Banl

MOS - Military Occupational Specialities {Army/Murine Corps)

MWO - Modification Work Orders

NIY ~ Not Invented Herz

NOTAP - Naval Occupational Task Analysis Pregramn

0JT - On The Job Training

05R - Occupaticnal Survey Report

P0J - Program of Instruction

QGPRI - Qualitative and Quantitative Peirsonnel Requiremants Identification
RS - Res.deznt School

SME - Subject Matter Expert

SMr - System Master Plan

S0P - Standing Operation Procedures, Standard Operating Procedures
STEP - Self-Teaching Exportable Package

TAK - Trai er Apnraisal Kit

TI - Traditional Instruction
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TLO - Terminal Learning Objective

TM - Technical Manuals

TOE - Tables of Grganization and Lquipment

A

TRADOC - U.S. Training and Doctrine Comnand

|
|
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GLOSSARY

JILITY GROUPING: Arranygement whereby students are assigned to groups
on the basis of aptilude testing.

JSOLUTE STANDARDS: A statement defining the exact level of performance
required of a stude .t as o demonstration that he has mas-
tered the course o..jective(s). Criterion-referenced tests
are usualiy based on an absolute wtandard.

CHIEVEMENT GROUPING: Arrangement whereby siudents are assigned to
groups according .o their performance on pretests of units
of the course.

TION: Occurs in terminal learning objectives and learning objectives;
describes the specific behavior the learner is to exhibit
after training.

TION VERBS: Verbs that convev action and reflect the type of learn-
ing that is to occur. Action verbs must reflect behaviors
that are measureable, observable, verifiable, and reliable.

TIVITY STEP: One simple operation or movemert that comprises part of
a job, A job performance standard consists of a list of
these operations or movaments.

JUNCT PROGRAMMING: A method of combining the features of good exist-
ing instructional materials (e.g., films, textbooks) with
special directions or questions to guide the learner.

{INISTRATIVE CRITERIA: In media selection, the options that course-
ware be developed locally or at some central location.

ORITHM: A rule or procedure for accomplishing a task or solving
a problem.

HANUMERIC: Refers to a combination of letters and numbers; for
example, on the kevboard of a teletype.

CRNATE PATH: Refers to elements which have relaticnships in which
the specific situation encounte-ed determines the appro-
priate sequence, or it may be another way of meeting the
same objective,
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ASSESSMENT: A judgment of the effectiveness and efficiency of a
training system, in terms of measurement and evaluation.

ASSOCIATION DEVICES: Memory aids, techniques which ease recall.
Mnemonic devices.

ATTITUDE: A persisting state of a person that influences his cheice
of action,

ATVITUDE MEASURE: An instrument designed to gather information about
how people feel towarda particular object. This could
include Iiking or disliking subject mattar, usefulness
of a medium, or opinions about the medium.

AUDIO-ONLY PROGRAM: A production which does not contain any video
nr pictieres; for example, a record or radio program.

AUCIO PRODUCER: Prepares tape recordings and produces audio programs.
The audio producer combines narration, music, and
other sound effects in the production of an audio pro-
gram.

AUDIOVISUAL MEDIA: Refers to any device such as television or film
which is both seen and heard.

BASELINE DATA: Valid and ireliable information about the current
level of performance of the intended student population.
This data can be used to confirm the neced to davelop new
instruction, or can be used as a comparison in ascer-
taining differences between students' performance be-
fore and arter instruction.

BEHAVIORAL ATTRIBUTES: Quclities or activities that _haracterize an
object or process. Behavioral attributes characterize
each categeory of learning.

~

BLOCK SCHEDULING: Mcde of instruction whereby .11 students receive
the seme instruction ai the same time.
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Bl OCKING: Refers to the pracess of defining and illustrating the
different camera movomen.s énd canwera shots in a tele-
vision or film scripl. A blocked script way also
contain directions as to the movement of actors as well
as scenery channes.

CHECKLIST:

Job pevformance aid which listy the elomenis of a task
in the sequence of erecution, The job holder places
a check beside each element as it is accowplished, thus
insuring that the iask is completed.

CHRONOL.OGICAL ORDER: Arranging content in order from one topic to
angther bascd on when they occurred in time.

COMMON-FACTOR LLUARNING OBJECIIVES: Refers to learning objectives that
are identical, or that have identical action words and

similar objects of the action in the learning objective
statement.

COMPARATIVE SEQUENCE: Sequencing which starts with familiar topics
and gcoes to unfamiliar ones.

COMPLEXITY CRITCRTON: In media selection, the degree of compiexity
required of instructional materials in order to ade-
quately lrain students to meet learning objectives.

COMPUTER MODELS TECHNIQUE: Occurs durinc the simulation nf an opera-
tional system; involves having & computer simulate the

major operations of the system, under a variety of condi-
tions.

CONDITIONS: Occurs in terminal learning objectives; describes what

is presented to the student in order to accomplish the
specified action, that is, it describes the important
aspects of the perfo.mance environment,

CONTIGUITY: Refers, in learning, to the principle that events which
occur closnly together become associated by the learner.

CONTINGENCY MANAGEMENT: The establisty - of a set of procedures by

wnich trainees are required to perform a certain amouni of
work or to achieve certain objectives befure engaging in
activities that are preferred by the trainee (e.g., recrea-
tion, a break, or a more desirable training event).

K AL
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COURSE DOCUMENTATION: Information describing the current content
of a course (instructional materials, tests, instructcr's
manual, evaluation plan, student's manual) and its develop-
mental history (job analysis, criteria for selecting tasks
for training, previous revisions).

CLUSTERING: A process of organizing many tasks into groups for the
purpose of deciding upon the optimal instructional se.-
ting mix for that group of tasks.

CRITERION-REFERENCED 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.

CRITICAL CUE: Cue which must be correctly interpreted by the student be-
fore we can correctly perform the associated task.

CRITICAL SEQIENCE: Sequencing of topics or objectives according to
their importance.

CUE: A word or other signal that initiates or guides behavior; a
prompt.

CUT-OFF SCORE: Minimum passing score.

DATA: Collection of facts or numerical values resulting from observa-
tions of situations, objects, or people.

DATA COLLECTION PLAN: An outline of the procedures and techniques
that will be used to gather information for any speciric
purpose,

DATA RECORDING PLAN: Method of tabulating background responses and
test data. N

DECAY RATE: The amount of time it takes a trainee to forget what he
has learned in school. If the decay rute is high then a
trainee should not receive instruction in a specific
task until shortly before he will actually perferm it.
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%' DECISIOM TREE: TFlowchart; graphic represencation of the sequence cf a

= specific activity or operation.

1 DELIVERY SYSTEM: Any methoa containing plans and precedures for the

: . presentation of instruction. Platform instruction. tele-
vivion, F0JT, and STEPs are all delivery systems.

4 DEPENDENT RLLATIONSHIP: Occurs when skills and knowledqges in one

. Tearning objective are closely related to those in the

: other learning vbjective. In order to master one of the

! learning objectives, it is first necessary to learn the

' otner.

3

: DOWNTIME: Refers fo the period of time when equiprent is inoperahle.

3

: DUTY: One¢ of the major subdivi-ions of work performed hy one indi-

: vidual. One or more duties constitute ¢ job.

] DUTY TITLE: Categorizes groups of tusks under didentifiable head-
ings to help in the crganizing of Tists of Lasks.

EMPIRICALLY PASED REVISION: Revision based on the results of test

data and the collection of other types of quantitative
information.

ENTRY BEHAYIOR: T[he sxill, knowledye, and/or attitude required be-
fore beginning a new segment of instruction; also way

refer to the capability 4 peirsun has prior to new
learning.

ENTRY SKiLLS: Specific, measuraklie behaviors that have been determined
through the process of analysis of learning requirc-

ments to be basic to subsequent knowledge or skiil in the
course,

ENTRY SKRILLS TEST: A weasurement instrument designed to determine if
a student already possesser certain skills or knowloedge
needed as a prerequisite befove undevtaking new instruc-
tion.

ENTRY TEST: Contains items besed on the objectives that the intonded
students must have mestered in order tu begin the vaurse,
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ERRGR OF HALD: Occurs when an observer sometimes allows his rating

of performance to be influenced by his general impres-
siun ot a yerson,

ERRORS CF LOGIC: Uccur when two or more iraits ave being rated.
is present if an observer tends to give simijlar ratings
to traits which do not necessarily go together. The

traits are related only in the mind of the person making
the errcr.

g 3
F

ERRORS OF STANDARD: Occur whep observers tend to rate perforuers too
high or too low because of differeuc~s in their standards.

EVALUATTON: The process of interpreting the results of measurement

data (o.g., tests, JPMs) for the purpose of waking a

Jjudgment or decision on the instruction or on the success
of a trainen.

EVALUATION CRITERIA: The measures used to determine the adequacy
of performance.

EVALUATION PLAN: A method or outline of what set of procedures will

be used to gather dats and information for the purpose
of assessing a course of instruction.

EXTERNAL CUES: Signals for action that exist outside of the stuceat
(conditions, features, or characteristics of the joh
environment that trigger action).

FALSE NEGATIVE: Occurs when a person can perform the *ask but
receives a failing score on the test.

FRLSE POSITIVE: Occurs when a person cannot perform the task but
receives a passing score on the test.

FEEDRACK: The return of information  Ivformaticn on student per-
formance is "fed" back to the student so that he can
improve: that perfcrmance; to the instructional designor
s0 that he can fmprove materials and procedrres on the
basis of student needs; to the management s,stem so it
can monitor the internal and external inteygrity of the
instruction and make appropriate revisions. Or, refers
to the flow of data or information from one ctep in
the 15D Madel to others,

32
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FOJT--FORMAL ON-THE-JOB TRAINING: This type 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 iterative process of developing and
improving instructional materials and procedures.

. FIDELITY: Refers to how well the actions, conditions, cues, and
standards of the JPM approximate those of the task.

FIELD USER NEEDS: The general and specific duties that will have
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
not yet committed to their final form. First draft
refers to the fact that the materials are still in
'rough' form and will be revised on the basis of test
results and other data.

FLOWCHART: A graphic representation of the sequence of a specific
activity or operation; decision tree.

FRONT END ANALYSIS: Refers to job analysis, selection of tasks for
training, and development of JPMs.

FIXED SEQUENCE: Refers to elements that are always done in the same
order,

GRAPHIC ARTIST: Designs and prepares a wide variety of visual illu-
strations such as graphs, charts, and diagrams.

GRAPHIC SCALE: Measurement device which includes some type of number
1ine on which students indicate their attitude toward
a social abject.

GC NO-GO: Pass-fail; criterion of evaluation whereby student can-
not be "partially correct". He is either 100% correct
(go) or incorrect (no-go).
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GROUP MANAGEMENT PLAN: Arrangement whereby instruction is scheduled
and conducted for groups instead of individuals.

GROUP TRAINING: A group of people gathered together for the purpose
of receiving information or instruction in the performance
of some specific task.

HARD DATA: A direct and 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 data. .

HIGH DENSITY SIGNAL: A signal containing many cues. A low density
signal contains few cues.

INDEPENDENT RELATIONSHIP: Occurs when skills and knowledges in one
objective are unrelated to those in the other objective.
Mastering one of the objectives does not simplify the
other. !

- rtan,

INDICATOR BEHAVIOR: Refers to that behavior that indicates the
presence of a specific attitude.

INDIVIDUALIZED INSTRUCTION: Refers, in the ISD Model, to a management
scheme which permits individual characteristics of
trainees to be 2 major determinant of the kind and amount
of instruction given. Here, it nearly always implies
some form of self-pacing.

INSTALLATION SUPPORT SCHOOLS: Organized and operated by individual
units or conmands to meet local training requirements. i

INSTRUCTIONAL CONDITIONS: The amount of participation which the '
instruction requires of the learner. Instructional :
conditions may be active (the learner produces or prac-
tices) or passive (the learner sits and listens).

INSTRUCTIONAL DESIGNER: Person who designs and develops a program or
course of studies based on a systematic analysis.

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 for the scheduling,
instruction and evaluation of trainees toward the goal of
course completion.

INSTRUCTIONAL PROGRAM: The development of various materials (books,
audiovisual productions, etc.) designed to achieve a
specific training goal.

INSTRUCTIONAL SETTING: The vehicle through which a trainee wno
initially is not able to perform a task becomes profi-
cient in performing the task; for example, performance
aids, self-teaching exportable packages, formal on-jod
train:ng. installation support schools, and resident
schools.

INSTRUCTIONAL SUPPORT: Learning resources; different kinds of
material, number of instructors, amount of time, etc.
which will contribute to the learning situation.

INSTRUCTIONAL SYSTEM: The total effort, distinct from the operating
system by location, authority, or mission, that is con-
cerned w.th the preparation of individuals to serve the
operating system.

INTERNAL CUES: Internal biological signals that initiate or guide
Lehavior,

INTERNAL EVALUATION: Assessment of the effectiveness of an instruc-
tional program in terms of student performance on
stated terminal learning objectives.

JOB: The duties and tasks performed by a single worker constitute
his job. If identical duties and tasks are performed by
several individuals, they all hold the same job. The
Jjob is the basic unit used in carrying out the personnel
actions of selection, training, classification, and
assignment.

JOB ANALYSIS: The basic method used to obtain a detailed listings of
duites, tasks, and elements necessary to perform a
clearly defined, specific job, involving observations of
workers and conversations with those who know the job,
in order to describe in detail the work involved, includ-
ing conditions and standards.
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JOB FIDELITY: The degree to which a testing situation truthfully
and accurately reflects the job situation.

JOB PERFORMANCE MEASURES: Tests that are used to evaluate proficiency
of a job holder on each task he performs.

JOB PERFORMANCE TEST: Test used to determine whether or how well an
individual can perforwm a job. In may include either all
of the job performance measures for a particular job or
a subset of the job perfurmance measures.

JPA--J0B PERFORMANCE AID: A checklist, instruction sheet, or other
device that offers a possible alternative to training
rather than an actual method of training; they are de-
veloped to eliminate or minimize training requirements
for some tasks.

KNOWLEDGE OF RESULTS: Feedback; information provided to the student
indicating the correctness of his response. Evaluative
knowledce of results indicates what a student is doing

right an: what he is doing wrong. Comparative knowledge
of results indicates how the student's response compares
to the objective or standard establishec by the instruc-

tor.

LEARNER CHARACTERICTICS: The traits possessed by learners that couid
affect their ability to learn (e.g., age, 1.Q., reading
level, etc.).

LEARNING ACTIVITY: The specific behaviors a student performs during
a particular episode of learning.

LEARNING ANALYSIS: A procedure to identify subelements that must be
Tearned before a person can achieve mastery o7 the

performance,

LEARNING CATEGORY: A division of learning behavior. All learning
may be classified into one of four learning categories:
mental skill, physical skill, information, or attitude.

LEARNING EVENT: The immediate outcome of a learning activity.

—_——— e e
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LEARNING GUICELINES: Statements which cpecify the learning events
and activities appropriate to specific instruction,
Learning guidelines combine to form learning sub-
categories.

LEARNING HIERARCHY: Graphically portrays the relationshipc among
Jearning 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 standards. 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 division of a learning category.

LEARNING TASK ANALYSIS: Procedure used in the domain of intellectual
skills to identify prerequisite tasks that must be
i2arned before a person can iearn a given task.

LINK TRAINER: Mechanical training device which simulates the cock-
pit of an aircraft.

RESPONSE BIAS: Tendency to favor a certain response over others.

MANAGEMENT PLAN: Program for the assigmment, monitoring, and assess-
ment of the personnel, 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
for mastery are defined in the design phase of the ISD
Model.
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MEAN: Arithmetic average calculated by adding 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 carried out during the
measurament process which invalidate the results. These
errors result from unfounded assumtions made by judges
or raters.

MEASUREMENT PROCESS: The operations involved in determining the
amount of 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 form 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
instruction.

MEDIA POOL: A1l of the media options suitable for a given unit of
instruction. The final media choice is drawm from the
media pool.

MEDIA. SELECTION: 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
particular type of experience.

MENTAL SKILLS: Those processes of ideatifying, classifying, using
rules, and solving problems that involve active mental
processing. Mental skills imply the capability of
applying the learning to some situation and demonstrating
the mental skill, such as thinking, creating, and
analyzing.
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MNEMONICS : H:thods which make information easier to remember; memory
aids,

MODE OF INSTRUCTION: Method of scheduling materials presentation. The
instructional mode may be individualized (self-pacing) or
group (block scheduling).

MODULE: An individualized self-instructional pz:kage usually com-
taining all the necessary materials a learner needs to
meet some or part of a terminal learning objective.

MULTIMEDIA PACKAGE: Self-contained instructional unit in more than
one medium,

NARRATION: 1Is the voice overheard on an audiovisual program.

NARRATOR: Is the person whose voice is heard describing or commenting
upon the content of a film, television program, etc.

NUMERICAL SCALE: Heasurement device which associates verbal descrip-
tions of social objects with numbers and requires students
to indicate their attitudes by marking the appropriate

OBSERVATION INTERVIEW: Job holder is observed in the job enviromment
performing all or a substantial part of the job; the job
holder performs the job while the analyst 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
person who has correctly performed the task.

PEER TUTORING: A form of instruction in which students at the same
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 instructional establish-
ment. :
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PERFORMANCE EVALUATION: The gathering of data to specifically
determine the success of students on a specific task,

as a result of a training program.

PERFORMANCE MEASURES: The absolute standard by which a job perfor-
mance is judged. A performance measure is the invern-
tory of job tasks with each performance objective. .

PERSE ERATE: Continue an activity until it is completed, regardless
of the difficulty, or the appropriateness of the solu- ¢
tion technique to the probliem.

PERT--PROGRAM EVALUATION REVIEW TECHMNIQUE: PERT is a method of moni-
toring the flow of a large project by breaking it down
into small individual activities and assigning each
activity a specified amount of time for completion,

PHYSICAL SKILLS: Specified musculer activities for accomplishing O
a goal.

FOST FEEDBACK DELAY: The pause which follows the prezantation of
feedback. This allows time for the correct response to

"sink in.*

T &
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POSTTEST: A test administered after the completion of instruction to
assess whether 3 student has mastered the objectives of

the course or unit.

PREDICTIVE VALIDITY: The ability of a test score to accurately fore-
cast future performance.

PREDIFFERENTIATION OF STIMULI: Pointing out the distinguiching !
features of an object and explaining the differences }

between them. !

PRETEST: Administered prior to instruction to determine how much
the student already knows.

which steps in the model will be used for the course under
development. The purpose of the process evaluation is to
describe and document the actual developmental process for

PROCESS EVALUATION: An early stage in ISD development that identifies s
this particular instruction.




PROCESS STANDARDS: Refers to the conditions which must be satisfied for
a job to be successfully completsd. Process standards refer

to sequence, accuracy, spead of performance, and complete-
ness.

PROGRAMMED INSTRUCTION: Instructional materials which preseat subject
matter in a series of smell sequential units which require
responses from the student.

PROMPT: A wd or other signal that initiutes or guides behavior;
a cue.

QUALITY COMTROL: Process of measuring and evaluating in order to main-
tain course standards through adjustments in instructional
materials or procedures.

QUALITY CONTROL DATA: Information which reflects the degree of success
achieved by & system or operation.

RANDOM SELECTION: cChoosing people or objects at random rather than
according to some systematic plan.

RAHK ORDER: The assigmment of ranks to students. This could refer to
groups, such as the top 10X, or simply listing each stu-
dent from highest to Towest. Rank ordering is appro-
priate when there is a need to select the fastest, the
most accurate, or the best producer.

RATING ERRORS: Errors of standards, ratio, and logic.

RATING SCALE: A measurement device in which a student must choose a

response from a range of choices arranged in a continuum
from Jow to high or good to bad, etc.

REGULATIONS: Rules for appropriate conduct and behavior.

RELIABILITY: The consistency with which a test measures the amount of
student achievement.

RESIDENT SCHOOLS: These schools are designed to meet service-wide
training requirements.
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REVISION PLAN: A detailed outline o the procedures to be taken
to modify the structure or content of a course.

REWARD SEQUENCE: Scheduling the more pleasant activity to follow
the less pleasant activity; can be used to provide
a reward for completion.

SAMPLE: A portion or small segment of the students for whom instruc-
tion is designed.

SAMP' ING PLAN: " Procedure for selecting a small but representative
group from a larger population.

SCALE: In media selection, some materials must represent actual
objects and accurately represent the dimensions 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 EXPORTABLE PACKAGES: Sel* .astructional study units;
generally sent to the student wherever he is stationed.

SEQUENCING: Ordering instruction; proper sequencing 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
performances are introduced.

SHAPING: Gradually changing a student's behavior until it is correct.

SIGNAL: Cue that initiates and directs activity.

* AT AN



SIMULATION: 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 enviionment in which the system will operate.

SIMULATORS: Machine: or processcs designed to provide training which
4 will hive high positive transfer to the real world equip-
ment or situation. Simulators are ordinarily cheaper,
safer, or mo~e available than the actual situation or

. equipment.

SLIDE-TAPE: A combination of visual siides and an audic tape syn-
chronized so that the audio describes the content of
- the slides.

SOFT DATA: Obtained from attitude or opinion surveys. This data is
not as reliable as hard data.

- 4 STANDARDS: Occurs in terminal learning objectives or learning
. B objectives: describes the criterion or standard of per-
formance which must be attained.

!\

STIMULUS CRITERIA: Those basic qualities or capabilities of a
medium that are required to carry out the irtent of the
learning activity; for example, visual images, motion,
color, and sound.

-y
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+ STORYBOARD: A collection or series of small pictures which describe

. the action and content that will be contained in an audio-

e _ visual or visual-only production. A sequence of these
smail pictures comprise a storybeard.

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 amalysis.

SUPPORTIVE RELATIONSHIP: Occurs when skills and knowledges in one
objective have some relatfonship to those 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 easier.
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SYMBOL: Anything that stands for or represents something else. A
plus sign (+) is a symbol for the mathematical operation
of addition.

SYSTEM MASTER PLAN: Control document used to coordinate the develop-
ment and implementation of an instructional pragram.

SYNCHRONIZING PULSE: An audible or inaudible sound used to ccordinate
the audio and video portions of a slide-tape program so
that audio and video (i.e., slide and narration) are
coordinated.

SYSTEMS APPROACH: A generic term referring to the orderly process of
analysis, design, development, evaluation, revision, and
operation of a collection of interrelated elements.

TALK-THROUZH TECHNIQUE: Occurs during the simulation of an operational
system;, involves talking through each operation in the
new system to determine decisions and contingencies.

TARGET POPULATION: The pool of potential entrants to training for
which instructional materials are designed and tried out.

TASK DELAY TOLERANCE: A measure of how much delay can be tolerated
between the time the need for task performance becomes
evident and the time actual performancc must beyin.

TASK: Formed in clusters which make up duties. A tasx is the lowest
level of behavior in a jcb that describes the performance
of a meaningful function in the job under consideration.

TASK INVENTORY: Lis. *hat itemizes all of the tasks that make up
a selected duty.

TASK LEARNING DIFFICULTY: Refers to time, effort, and assistance re-
quired by a student to achieve performance proficiency.

TASK STANDARD: A statement of how well a task must be performed.
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TASK STATEMENT: A statement of highly specific action which has a
verb and object; for example, sort mail.

TECHNICAL ORDERS: Military regulations which deal with the specific
nature of technical materials and equipment.

TERMINAL LEARNING OBJECTIVE: Derived from job performance measures,
TLOs are to be attained durirq training. TLOs are broken
down into their compunent parts which are documented as
learning 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-OFFS: In any systematic approach to instruction, it is
necessary to make compromises between what is desirable
and what is possible. Ordinarily, these decisions in-
volve increases or decreases in time, money, facilities,
equipment, or personnel. Training aids and simulators
represent examples of trade-offs.

TRAINER APPRAISAL KIT: A package of instructional materials
designed to provide a course instructor with
practice in the preparation, presentation, and 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.

TRAINING SETTING CRITERIA: In media selection, the optiuns that
training must be either small group, large group, indi-
vidualized a¢ a fixed location, or individualized inde-
pendent of location.

A
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TRYOUT: Practice test; the purpose is to make the tryout as realistic

as possible by eliminating as many sources of unreliability
as possible.

UNDERTRAIN: Provide inadequate training that does not prepare a
studznt to meet reqular job performance requirements.

VALIDATION: A process through which a course is revised until it
is effective in realizing its instructional goal.

VALIDATION DOCUMENTATION: A report which describes in detail how
a specific course of instruction was validated and for
what target population.

VALIDATION PROCESS: Testing instructional materials on a sample of

the target population to insure thac the materials are
effective.

VALIDITY: The degree to which a test measures what it claims to
measure,

VALUE ENGINEERING: Refers to the process of designing equipment
or instruction to meet but not exceed the required out-
comes. Ordinarily, it refers to the elimination of
features or instructicnal objectives that have not been
demonstrated to be positively necessary.

VIGILANCE LEVEL: General degree of watchfulness or attentiveness
to what ma. come.

VISUAL FORM: In media selection, refers to whether alphanumeric or
pictoirial characteristics are required in a learning
situation.

VISUAL SPECTRUM: The type of color required of instructional
materials. Some must be with full color, others may
be with black and white or shades of grey.

WITHIN-COURSE TESTS: Administered during a course of instruction
to assure that all students are "keeping up” with the
learning 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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Defense Occupational Specialties (DOS),
1: 3, 8, 214
Delay tolerance, see Task delay ...

]
|
|
1
1
|
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Delivery system, lII: 213-214,
see also Media and Instructional
management plan and delivery
systein

Jetecting: learning sub-category 4,
ITI: 43-45, 78-82

Duty, I: 11-12

Electronic technician (production
personnel), I1I: 229
Element(s), 1: 17-22
alternate-path, I: 22-24
fixed-sequence, I: 22-24
Entry behavier, student, II: 62-77
definition of, I11: 62-33
entry tests for, Il: 70-72
outputs, I1: 76
procedures for determining, II:
64-75
purpose of establishing, II:
62-63
pretesting, II: 62, 73-75
remedial or preparatory
irstruction, II: 69
revise/test procedure, II: 69
tests to verify assumptions
about, I]: 63-69
Entry test, development of, Il: 72
need fur, 1I: 70-72
Equipment-oriented jobs, I: 81-83
Errors in measuring and testing,
[: 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 External

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 Job Perform-
ance Measures for, I: 216,
225-226

evaluating tasks, I: 223-224

evaluating validation documen-
tation for, I: 226

Front End Analysis, 1: 216-218

Existing courses (continued)

outputs, 1: 218, -
procedures for, I: 218-227
rationale for, 1: 213, 215
revisions indicated by, I: 227

Existing materials, review of, III:

198-220

collection process for, 11]:
202-203

modifications determined by, III:
206-208, 212-213, 216

outputs, III: 216-217

procedures for, III: 201-216

rationale for, III: 198-201

with reference to delivery system,
I1I: 213-214

with reference to learner charac~
teristics, II1I: 203-205

with reference to learning guide~
lines, I11: 208-213

with reference to management plan,
I11: 214-215

External evaluvation, V: 63-86

baseline data collection, V: 70-71

data collection methods, V: 68-69

data collection procedures, V: 69-
77

data consolidation, V: 78-8]

data requirements, V: 66-68

data sources, V: 65-66

documentation, V: 84-85

job performance evaluation data
colliection, 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, 11I: 6, 9-10
Formal On-the-Job Training (FOJT), I:

231, 237-238, 256-258; III: 139-
141, 260-262
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Delivery system, II1: 213-214,

Existing courses (continued)
see also Media and Instructional

outputs, I: 218, 227-228

1
i

g T

management plan and delivery
system

Detecting: learning sub-category 4,
I11: 43-45, 78-82

Duty, I: 11-12

Electronic technician (production
personnel), IlI: 229
Element(s), I: 17-22
alternate-path, I: 22-24
fixed-sequence, 1: 22-24
Entry behavior, student, II: 62-77
definition of, 11: 62-63
entry tests for, II: 70-72
outputs, I1: 76
procedures for determining, II:
64-75
purpose of establishing, II:
62-63
pretesting, II: 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, II: 72
need for, Il: 70-72
Equipment-orientad 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 External
evaluation
Evaluation, internal, see Internal
evaluation
Existing courses, analysis of, I:
213-229
development documentation for,
1: 220
evaluating existing job analy-
ses for, I: 215-216, 221-222
evaluating existing Job Perform-
ance Measures for, I: 216,
225-226

procedures for, 1: 218-227
rationale for, I: 213, 215
revisions indicated by, I: 227

Existing materials, review of, III:

198-220

collection process for, III:
202-203

modifications determined by, III:
206-208, 212-213, 216

outputs, III: 216-217

procedures for, I1II: 201-216

rationale for, I1I1: 198-201

with refurence to delivery system,
IIl: 213-214

with reference to learner charac-
teristics, I1II: 203-205

with reference to learning guide-
lines, II1: 208-213

with reference to management plan,
11I: 214-215

External evaluation, V: 63-86

baseline data collection, V: 70-71]

data collection methods, V: 68-6¢

data collection procedures, V. 69-
77

data consolidation, V: 78-81

data requiremnents, 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

racorus 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

evaluating tasks, I: 223-224

evaluating validation documen-
tation for, I: 226

Front End Analysis, I: 216-218

Feedback, III: 6, 9-10

Formal On-the-Job Training (FOJT), I:
231, 237-238, 256-258; III: 139-
141, 260-262
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Instructional management plan, imple-

mentation of, IV: 1-18

equipment, IV: 15

fnstructor's manual, reviewed
and supplemented, IV: 4-5

materials, IV: 15

procedures, IV: 4-15

space allocation, IV: 14-15

staff training, IV: 7-12

student selection, IV: 13

student manuals, reviewed and
supplemented, IV: 6

time allocation, IV: 14

time relationships within 1SD
process, IV: 3-4

Trainer Appraisal Kit (TAK),
Iv: 7-12

Instructional materials, validation

of, IIl: 280-346

attitude measures, 1I11: 288,
294-295

datg]analysis plan, IIl: 295-297,

6

data collection and recording
system, I11: 287-293, 314-316

data consolidating and analyzing,
I11: 304-308, 331

groupstrial. administering, III:
32

group trial procedures, III: 316-
317

individual trials, plan for con-
ducting instruction for, Iil:
297-298

individual trials, steps in con-
ducting, III: 298-303

learning objective rating, III:
317-327

naturg and purpose of, I11: 280-
28

outputs, I1I: 336-339

participant selection for group
trials, III: 317, 328

plan for group trials, III: 312-

328

plan for individual trials, III:
285-298

platggrm instruction, III: 329-
3

procedures, III: 205-336

revision of attitude measures,
IIT: 316

Instructional setting(s), selection

Instructional Systems Development {ISD)

Instructional television (ITV), III:

Instructional materials, validation

of, (continued

revision requirements, 1I1I: 308-
3, 332-236

standards and constraints for
group trials, III: 313-314

Instructional methods and devices,

IIl: 163-172
audio-only systems, III: 163
audio-visual systems, IIl: 163-166
computer simulation, III: 166-168
print materials, I1II: 165-171 .
special and non-standard items,

Ir: 171-172
visual-only systems, III: 168-169

of, I: 230-264

assignment of tasks, I: 233-263

clustering tasks, I: 244-245

cost analysis for, I[: 240-242

definition of instructional
setting, I: 230-231

documentation for, I: 262-263

Formal On-the-Job Training (FOJT),
I: 231, 237-238, 256-258

group training, I: 239

inputs, I: 231-232

Installation Support Schools (ISS),
I: 231, 238, 258-259

Job Performance Aids (JPAs), I:
231, 233-235, 236, 242, 245-249

Job Performance Measures in, I:
232

outputs, I: 262-263

personnel data factor in, I: 249-
250

procedures, I: 242-263

Resident Schools (RS), I: 231, 238-
239, 259

revision of task assignments, I:
260-262

Sel f-Teaching Exportable Packages
(STEPs), I: 231, 235, 237, 250-
255

work experience, I: 239-240

|
i
1

program, documentation for, I:
83-84, 87

initiation of, I: 1-5

purpose of, I: 2, 214

rationale for sequence of, I: 5-6

194-195
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Instructional management plan, imple-
mentation of, IV: 1-18
equipment, IV: 15
instructor's manual, reviewed
and supplemented, 1V: 4-5
materials, IV: 15
procedures, 1V: 4-15
space allocation, IV: 14-15
staff training, IV: 7-12
student selection, IV: 13
student manuals, reviewed and
supplemented, IV: 6
time allocation, IV: 14
time relationships within 1SD
process, IV: 3-4
Trainer Appraisal Kit (TAK),
IvV: 7-12
Instructional materials, validation
of, III: 280-346
attitude measures, III: 288,
294-295
dat;]ana]ysis plan, II1: 295-297,
6
data collection and recording
system, II1I: 287-293, 314-316
data consolidating and analyzing,
IIl: 304-308, 331
group trial, administering, III:
328
group trial procedures, III: 316-
317
individual trials, plan for con-
ducting instruction for, III:
297-298
individual trials, steps in con-
ducting, III: 298-303 "
learning objective rating, III:
317-327
nature and purpose of, III: 280-
285
outputs, III: 336-339
participant selection for group
trials, IIJ: 317, 328
plan for group trials, III: 312-

328

plan for individual trials, III:
285-298

platf?rm instruction, II11: 329-
33

procedures, III: 285-336
revision of attitude measures,
I11: 316

Instructional materials, validation

of, (continued)
revision requirements, II1: 308-

3171, 332-336
standards and constraints for
group trials, III: 313-314
Instructional methods and devices,
III: 163-172
audfo-only systems, III: 163
audio-visual systems, ITI: 163-166
computer simulation, IIl: 166-168
print materials, IIl: 169-171
special and non-standard items,
111: 171-172
visual-only systems, IIl: 168-169
Instructional setting(s), selection
of, 1: 230-264
assignment of tasks, I: 233-263
clustering tasks, I: 244-245
cost analysis for, I: 240-242
definition of instructional
setting, I: 230-23
documentation for, I: 262-263
Formal On-the-Job Training (FOJT),
1: 231, 237-238, 256-258
group training, I: 239
inputs, I: 231-232
Installation Support Schools (ISS),
I: 231, 238, 258-259
Job Performance Aids (JPAs), I:
231, 233-235, 236, 242, 245-249
Job Performance Measures in, I:
232
outputs, I: 262-263
personne! data factor in, I: 2439~
250
procedures, I: 242-263
Resident Schools (RS), I: 231, 238-
239, 259
revision of task assignments, I:
260-262
Self-Teaching Exportable Packages
(SEEPS), I: 231, 235, 237, 250-
25
work experience, I: 239-240
Instructi-nal Systems Development (ISD)
program, documentation for, I:
83‘84) 87
initiation of, I: 1-5
purpose of, I: 2, 214
rationale for sequence of, I: 5-8
Instructional television (ITV), III:
194-195




Job Performance Measures (con-
tinued
n selecting instructional
settings, [: 232, 242
in system revision, V: 110-111
in testing, 11: 44
Job Performance Measures, con-
struction of, I: 156-212
checklists fer, I: 196-197, 211
conditions, 1: 177-178
cues, I: 179
cut-off scores for, I: 200-201
data collection for, I: 45, 46
doc;sentation for, I: 191-193,
9
errors in measurement, J: 201-
205
outputs, 1: 209
part-task testing, I: 185-187
phy:i;al fidelity, I: 161-163,
6
predigtive validity, I: 158-161,
16
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 1ist of validated JPMs,
1: 210
sampling plan, I: 187-191
scoring procedures, I: 191,
194-204
simulator requirements for, I:
163, 172-176
standards, I: 180-184
tes§;ng constraints, I: 166-
0
tryout procedure, I: 207-208
types of tasks measured, I:
164-165
validation and revision, I:
205-209
Job Performance Test (JPT), I: 158
Jury-of-Experts, I: 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, I1: 28-30
information category, II: 23-26
mental skills category, II: 19-23
phy;;cal skills category, II: 26-

Learning categories and sub-categories,

11: 16-17, 1II: 11-17

Learning events/activities, specifying,

I11: 1-105

classification of learning
objectives, III: 10-17

conditions (active vs. passive),
I11: 4-5

cues or prompts, III: 6-8

directions for, 1I1: 24-26

feedback, III: 6, 9-10

flowcharts (algoritims), III: 18,
20, 71-104

guidelines for eleven sub-
categories of learning, III:
17-18, 35-70

learning categories with sub-
categories, III: 11-17

lea;n;ng guidelines {general), 111:

outputs, I11: 26

procedures, [II: 3-26

purposes, 111: 1-3

Learning guidelines, functions of,

II1: 1-4, 208-213

general, III: 3-6, 10

specific, for eleven learning
sub-categories, III: 17-20,
35-70

sub-category i1: rule-learning and
using, III: 35-37, 71-73

sub-category 2: classifying, lII:
38-40, 74-75

sub-category 3: identifying symbols,
111;: 41-42, 76-77

sub-category 4: detecting, III:
43-45, 78-82

sub-category 5: making decisions,
IIl: 46-48, 83-86

sub-category 6: recalling bodies of
knowledge, IIl: 49-52, 87-90

sub-category 7: performing gross
motor skills, III: 53-55, 91-93

sub-category 8: steering and guid-
ing, I11: 56-57, 94-95

sub-category 9: positioning move-
ment, IIJ: 58-62, 96-99
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Learning guidelines (continued)
sub-category 10: voice communi-
cating, III: 63-65, 100-102
sub-category 11: attitude
learning, III: 66-70, 103-
104
Learning objectives (LO), 1I: 1,
4-5, 8-30, see also Objectives,
comman-factor, II: 90-92
testing, II: 36, 38, 39, 42-45,
49-50, 64
Learning Objective Analysis Work-
sheet, II: 7; II1: 27, 109, 224-
225
Learning objectives, sequencing and
structuring, see Sequence and
structure of Tearning objectives,
determining
Learning Resource Centers (LRCs),
III: 18
Learning7steps (LSs), II: 4, 5, 36,

Management decisions, see Decisions,
management
Management guidelines, III: 124-137
Management plan, see Instructional
management plan and delivery
system
Han?gement plans, student, III: 185-
96
combination plans, III: 196
computer-managed instruction,
III: 191-194
contingency-managed instruction,
II1: 187-189
instructor-managed instruction,
II1: 186-187
med:a;nanaged instruction, III:
9
peer-managed instruction, III:
190-191
student self-managed instruction,
ITI: 195
Marginal students, guidelines for
managing, III: 129-13G
Materials, existing--review of,
see Existing materials, review of
Matrices (for media selection), III:
113, 115-118, 172-184
Media, comparative costs, III: 112

e e e e

Media (continued)
decision matrices for selection
of, III: 172-184
evaluation of, see Existing
materials, review of
revision, I1I: 206-208
selection (for instructional
management plan), III: 106-
124, 172-184
Media-managed instruction, III: 194
Media specialist (production person-
nel), III: 227
Military 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

learning analysis for each Term-
inal Learning Objective, II:
18-30

learning analysis: attitude
category, I1: 28-30

learning analysis: information
category, 1I: 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, 8-30

learning steps (LSs), II: 4-§

outputs, II: 30

procedures, II: 6-30

standards statement, Il: 5-6,
9-10, 14-16
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Objectives, development of (con-
tinued
terminal learning objectives
(T%Os) preparation, II: 2-5,
6-16

Peer-managed instruction, III: 190-
191, 215
Perceptual set(s), IIl1: 46, 63
Performance Evaluation Plan, V: 22-
28
area of "entry skills,” V: 24-
25 :
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
Performing gross motor skills:
learning sub-category 7, III:
53-55, 91-93
Photographer (production persenrel),
I11: 228
Physical fidelity, of Job Perform-
ance Measures, I: 161-163, 167
Platform lectures, III: 248
Positioning movement and recalling
procedures: learning sub-category
9, III: 58-62, 96-99
Post-feedback delay, III: 61
Posttest, V: 109-110
Predictive validity of Job Per-
;ormance Measures, I: 158-161,
67
Predifferentiation of stimuli, III:
38, 41, 49
Pretest, II: 73-75
Print specialist (production per-
sonnel), I1I1: 228
Process Evaluation Plan, V: 14-22
Process rating, I: 196
Product rating, I: 195
Program Evaluation Review Tech-
nique (PERT), V: 10
Programmed instruction, IIl: 246-
247
Progress Evaluaticn Plan, V: 11-14

Questionnaire survey, administra-
tion of, I: 72-73, 106-112

- i i

Questionnaire survey (continued
closed form, I: 18-2
for external eviiuation data
collection, V: 73-74
for4%ob analysis, 1: 37-39, 44-

for rating task: for trainimny,

I: 133-136 ;
open form, I: 38-39 !
pregaration of, I: 68-71, 134~ '

36
sanple selection o, I: 71-72,
133-134

Random grouping, YII: 125

Rank-order testing, 1I: 52-55

Ratings (Mavy), I: 3, 8

Rating scales (for Job Performance
Measures), description of, I:
197-198
graphic, I: 198-200
numerical, 1: 197

Recalling bodies of knowledge:
learning sub-cateyory 6, III:
49-52, 87-90

Reinforcement; reinforcer, III:
187-189

Resident Schools (RS), I: 238-
239, 259; IIl: 139-141

Response biases, II]: 46

Revision of system, see System
revision

Revision plan format, V: 113

Rule-learning and using: learning
sub-category 1, III: 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 objectives,
I1: 90-92
determining relationships, II:
81-82, 83 _
grouping, II: 92-94 : J




N2
Sequence and struciure of learning Suppl ementary instruction, IIl: 249
objectives, determining (contin- 250
ued System Master Plan (SMP), III: 105,

outputs, I1: 94
procedures, 11: 81-93
purposes of, I!: 79-80, 88-89
with dependent relationships,
II1: 82-87
wit?tinggpendent relationships,
with supportive relationships,
I1: 87-88
Setting, see Instructional set-
ting, selection of
Shaping, 11I: 55, 57
Simulator requirements in Job
Performance Measures, I: 163,
172-176
Slide-tape productior, IIl: 235-
20
Soft data, v: 4
Source materials, of job analysis
data and job information, !:
97-98
of training courses and in-
structional materials, I:
95-97
Staff training, instructional,
Iv: 7-12
Standards, Job Performance
Measures, I: 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-category 8, lIl: 56-57,
94-95

Stimulus criteria (media), III:
107--108

Storyboards, III: 234, 239-242,
245-246

Student management plans, see
Management plans, student and
Instructional management pfan

Student self-managed instruction,
ITI: 195, 215

Students' Guide, III: 269

Students' manual, IV: 6

Subject Matter Experts (SMEs),
I: 79, 81-82, 133

107, 138-142; V: 12, 50-91

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
Qeport, V: 95-96

based on Internal Evaluation
Report, V: 95

description of, V: 87-89

follow-up activity, ¥: 115

for improvement of instructional
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, V: 93-115

purposes of, V: 87-90, 93

sources for, V: 90-9]

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:]ines for diagramming, I:

inventory, verifying and validat-
ingp I: 66"68

Job Performance 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: 1713-155

criteria for, I: 118-133, 152-
154
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Task selection (continued
dats assessing an cision-
making for, I: 139-148
data collection for, I: 134-136
dat? consolidation for, I: 136-
39
man?geuent constraints, I: 143-
4
outputs, I: 117, 148-149
procedures, I: 117-148
rationale for, I: 115-117
survey sources, I: 133-14
Television producer (production
personnel ), III: 229
Telg:}sion program production, III:

Tarminal learning objectives (TLOs),
II: 1-31
action statement of, II: 5-12
conditions statement of, II: 5-6,
9-10, 13-14
guidelines for learner, III: 4
learning analysis for, II: 18-30
learning categories, II: 16-17
standards statement of, II: 5-6,
9-10, 14-16
Test development, II: 35-61
attitudes testing, II: 45-46
information testing, II: 42-44
inputs, I1: 7
mental skills testing, II: 39-42
misclassifications, II: 50-52
outputs, II: 37, 60

physical skills testing, II: 44-45

procedures, II: 38-60

purposes, II: 35

rank-order testing, II: 52-55

scoring, Il: 55-56

standards, il: 47-50

types of tests, II: 35, 38-39
Testing constraints in Job Perform-

ance Measures, I: 166-177
Trainer Appraisal Kit (TAK), Iv:

7-12

Trainer Development. Program (TRADEP),

Iv: 9

Training Extension Course (TEC),
Army, III: 141-142

Training programs, selection of
tasks for, I: 174-133, 139-148

Training task categories, see
Learning categories

Trial report (small group), example,
I11: 340-345

Voice communicating: learning sub-
gagegory 10, III: 63-G5, 100-
0

Writer (production personnel), III:
229
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