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b BLOCK I1.1: DEVELOP OBJECTIVES*
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OVERYIEW

This block has as inputs all of the outputs of Phase I: Tasks
selected for training, JPMs, and training setting selections. The
tasks, elem:nts, and JPMs are carefully reviewed and converteu into
learning objectives. Learning objectives describe precisely what 1is
‘0 be leamed in teris of the expected student performance under speci-
fie. conditions to accepted standards.

These learning ojectives are necessary to bridge the gap between
performing a task and learmming how to perform a task. Precisely
stated learniny cbjectives define for the student, instructor, instruc-

tional designer, and test writer exactly what is required of them.

*Portions of this material have been adapted from: Department of the Air

Force. Handbook for designers of instructional systems: Objectives and
tests (vol. IIT; AFP RJ-S%). Washington, D.C.: Headquarters, U.S. Afr
Force, July 1973.

C e ——————————————
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DEVELOP OBJECTIVES

1.0 INTRODUCTION

Job tasks for which trainfi:g must be provided have been identified
in the first phase of the ISD mcdel. Job performance measdres (JPMs)
have been developed to measure performance on these tasks. In those
cases where it was impractical <o measure actual job performance, the
JPMs were designed to provide practical high-fidelity measurement
altermatives. Since the primary objectives of training is to produce
individuals who can perform adequately on the job, and since the JPMs
are the best practical measure of performance, the JPMs are the basis
for developing learning objectives.

Some JPMs closely resemble the actual task, and the terminal learn-
ing objectives (TLOs) written for them will clesely resemble the actual
task statement. Other JPMs will only approximate the actual task, but
the learned behavior should be virtually identical to the behavior on
the job.

Clerical, administrative, and some technical tasks can be duplicated
in the school environment. The following examples contain the behavior
portion of tasks that are readily converted to terminal learning objectives

(TLOs) in school settings.

EXAMPLES

Task statements from weather controlman.
1. Answer telephone inquiries about the weather.
2. Evaluate pilot repurts.
3. Disseminate weather warnings.
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Task statements from Disbursement Accounting Clerv.
1. Computer travel allowances.
‘ 2. Maintain individual travel records.
: 3. Malntain files of travel documents and records.
g Task Statements from recruiter,
1. Establish rapport and credibility with prospect.
2. Datermine whether the prospect yeets the minisum
requi rements for service.
3. Uncover the prospects needs and interests.
Task statements from Helicopter Maintenance.
1. Al{ign and balance main yutor blades of the OH-58A.
2. Tiuubleshoot hydraulic system.
3. Replenish hydraulic system.
In some tasks, only portfons of the actual required behavior, condi-
tions, and standards from the job world can be represented in the school
setting, The following axampie contains the behavior portion of some of
these task statements,
: Splint a fractured leg
3 Dispose of radioactive waste
It has been estimated that only 15 percent of tasks fall into the 3
category of those which cannot completely be represented in the schooi :
environment. Normally, though, these tasks have high consequences of

inadequate performance and very low delay tolerance. Adequate training

of these tasks is, therefore, critical but difficult.

In some cases, the terminal learning objectives (TLOs) will repre-

sent the behavior accurately, but will not rcquire the ultimate level of

proficiency that is required on the job. In many troubleshooting, :
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that these high levels of speed and proficiency will be achieved on the

job after initial school training.

It is important to note that performance of a task and learning tu
perform a task are Jistinctly different. Details of how the task is per-
- formed have already been carefully documented. Now the concern 1s for
the details of learning to perform the task. A major part of these
details is clearly stated learning objectives, These objectives
will specify what the learner will accomplish as a result of having

4
maintenance, and repair tasks, job conditions require speed and profi-
ciency which cannot readily bz achieved in the school. It is expected

received the instruction, and wiil specify to the instructional designer

- the exact behaviors the instruction is expected to produce.

Prior to designing instruction to train individuals to perform tasks,

it is necessary to translate the tasks into terminal learning objectives
(TLOs) to be attained during training. This means that each task must

be analyzed tc determine what a person needs to be able to do in order

to perform the task successfully. During this analysis, TLOs are broxen
down into their component parts which ai > documented as learning objec-
tives (LOs) which may be further divided into learning steps (LSs). These
learning objectives will identify tke mental skills, information, atti-
tudes, or physical skills that are required to perform the TLOs.

Terminal learning objectives (TLOs) are the highest classification of

learning objective in the ISD model. TLOs are t¥e direct translation of
the JPMs into the training world. Analysis of the TLOs result in additional

lTearning objectives (LOs). LOs provide the level of detail necessary to
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describe the major components that must be learned in order to perform
the TLOs. Learning steps (LSs) are derived through analyzing the learn-

it

ing objectives (L0s) Into levels of detail necessary to describe all the
components that must be learned in order to perform the LOs.

TLC and LO statements should specify the action, conditioas, and
standards which can be measured by test {oral, written, or performance).
TLOs and LOs can be effectively developed to support all four types of
learning categories: mental skills, information, physical skills, and
attitudes. TLOs and LOs have three general word groups, or characier-

istics: actions, conditions, and standards.

EXAMPLE
"When the trainee completes this instruction, he will
be able to:
\action) Add a column of figures containing 10

4-digit numbers
écor.dition) given paper and pencil
standard) in 2 minutes correctly.”

LSs do not need to specify the ronditions and standards but do need a clear
statement of the action: e.g., locate the clutch.

The procedures for developing learning cobjectives are shown in

Figure I1.1, the foldout page at the end of this block.




c.0 PROCEGURES

2.1 Prepare Terwminal Learning Ubjective for Each Task

The first step in developing
leainting objectives is to p.epare
tereinal lea iing objeciives (TLOs)
which are direct translations of the

JP¥s into objectives fer the train-

inj wor’l. These TLOs will ‘isscribe

the actions, conditfons, and stan- lﬁ
dards which will be met in the tratning N

world to prepare the person for the job world. Q« )
A TLO is:
1. a specific description of the action the learner is to
exhibit after training,
2. the conditions under which the action will take place, and
3. the standards or cribtarion which must be reached.
TLOs are intended to be directly related to job task perfcrmance even
when the action, conditions, and standards cannot be idei .icai. 1In
many tasks, these will be identical and there will be no need to sacri-
fice fidelity.
The TLOs should be documented on a form similar to the one shown
in Figure I1.2,
Traditionally, words used to describe course content and objectives

have been vague, and susceptible to misinterpretation. The learning




AL e T

e e e
IBBYSH0)  jeuy 3AL3dalq) BujudedT :2°il IMN9I4
!
w. RITTL THTIL 4
QWO 50 )
)
_ poepung
ﬁ T~
TMOPG BULLNG "TOA 4y
N oy L 7Y (PTG TRy Sunnxny
; T UoIIPUOTD
i
:
! 1UOIIMeS ¢ipeLy
w | AP 1 FOUBTTRS ' :Aaoberer) Bunupa JIUMLSIPIG UOMLSY Sa 8 ) Sutuweesy
oy abey 110F5a)
JITHSHHCM SISATYNY IAIL2IME0 SNINHVYIT
anpow

‘opy &ialgn) Buiwean)

O 'Q't weey wanos




L, PSR

g e

T

R Y ui!l.ulll_ri,f;_f 4

8

obJective provides a more precise action statement which presentsa
word picture of what the individual "must Le able to do." This approach
avoids vague terms and stresses the actfons the individuil mus¢ perform

to be satisfactory in a ficld environment,

EXAMPLES

1. Go to a two-hour class on the AN/PRC 77.

2. Use the AN/PRC 77 to establish communications
with a specified station.

Statement 1 above is specific in telling a person what to do, but not
what is expected. Statement 2 tells exactly what is expected.
Yerminal learning objectives (TLOs) and learning objectives (LOs)
should have all the characteristics listed below. They will be evaluated
by these same criteria:
1. Objectivec must be a statement of student behavior (action),
such as the creation uf a product or some other overt act,
which can be accepted as evidence that the intended outcome
has occurred,
2. The behavior must describe spécifica]ly all outcomes that '
will demonstrate that learning has occurred. :
3. The student behavior called for must be capabie of observa-
tion and evaluation within the learning and testing environ-
ments’.
4. The objective must be stated in learner rather than teacher

terms, i.e., actions which the student will perform rather

than what the teacher will say or do.




A

5. There must be a standard against which the student behavior

will be meacured. it must be fully specified.
6. The statement of the conditions under which the student

behavior will occur must be fully specified.

Table II.1 shows the three parts of a well-stated leaming objec-
tive, and Tabie I[1.2 shows how to write the three parts of the objective.
The balance of this section gives further details on writing these tiree

parts.

2.1.1 The Action Part of a TLO or LO

An instructor cannot read the mind of the student to see how well

ags T

ke understands. Only through some overt activity of the student can
the extent of his knowledge or skill be measured. So, the action part
of a learning objective should specifically state what the student does.
"Develop an understanding of Ohm's Law" is an unspecific, obscure
Tearning objective. It can be interpreted too many ways. One person
may feel that the student's reciting the law indicates understanding.
Another may say that the student should be ablie to explain the law. A

third may contend that the only way the student can satisfy tnis learning
objective is for him to actually use the formula in solving electrical-

circuit problems.

EXAMPLE

"Given the mathematicul formula for Ohm's Law,

when current and resistance are known,k and a
slide rule {(condition), determine app?ied voltage
%action) correctly to three significant figures
standard)."
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TABLE II.1 The Three Parts of a Well-Stated Learning Objective

CONDITIOH(S) (INPUT)

PERFORMANCE/
BEHAVISR(S) (ACTION)

STANDARD(S) (OUTPUT)

Description of the
condition(s) of
performance--What
is presented to
the student

Description of the
action or hehavior--
What the student

is expected to do

——

A statement of the
output or outcome
of the performance
and the standard(s)
of performance

TABLE I1.2 How to Write the Three Parts of an Objective

.

TO WRITE CONDITIONS,
SPECIFY WHAT STUDENT
IS GIVEN

TO WRITE PERFORMANCE/

BEHAVIORS, SPECIFY
WHAT STUDENT DOES

— ——

T0 WRITE STANDARDS,
SPECIFY OUTPUT (OR
QUTCOME) AND HOW
WELL IT IS DONE

INPUT(S) Include:

Job Aids

Equipment

Technical
Raferences

Special Tools

Environmental
Conditions

Special
Instructions

Signals,
Symbols

Problen
Situations or
Contingencies

Use ACTION verbs that
are:

Observable
Measurable
Verifiable
Reliable (not

prone to varying
interpretation)

OUTPUTS AND STANDARDS

Criteria for Standards:
Completeness

Accuracy

Types of Standards:

Standard Operating
Procedure (SOP)

No Error
Time Requirements

Amount of Super-
vision

Qualitative
Indices

e Al g
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This is a more precise learning ovjective. An objective stated this
way Tets everyono--the student, instructor, supervisor, measurement
personnel, wiiters, and course managers--know exactly what the student
must learn. It states what action the student should exhibit.

The action described in the learning objective must allow the test
writer to prepare proper jtens to measure it. Clearly, learning objec-
tives that call for one type of behavior and tests that require another
type of behavior can only lead to confusion and have no place in the 1SD
process. If you find that the objectives you have written are not con-
sistent with the tests, you will have to revise the test items, the

learning objectives, or both until they match,

The main intent of the action verb is to reflect the type of learning.

If we desire the student to learn information, tinis implies that he will
be required to STATE something. For mental skills, the student will be
required to DEMONSTRATE his ability to use that skill. Evidence of the
capability to perform a physical skill requires that the student EXECUTE
the skiil. Arnd, attitudes require that the student CHOOSE among alterna-
tive courses of action.

Using action verbs reduces ambiguity. Unless you specify student
actions with an action verb, the student will probably end up doing some-
thing else. The verbs you select must reflect behaviors that are observ-
able, measurable, verifiable, and reliable. Use action verbs that meet

criteria, and that are appropriate to the training and the test. Some

examples of suitable verbs are given in Table II.3.
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TABLE 11.3 Examples of Suitable Verbs tor
Each of the Four Types of Objectives

i

INFORMATION MENTAL SKILL - PHYSICAL SKILL.  ATTITUDE g

— )
State Demonstrate Execute Choose !
Name Discriminate Operate Volunteer {
Recite Classify Repair Allow !
Describe Generate (a solution) Adjust Rece ==nd
List Apply (a rule) Manipulate Defenu
Relate Solve Handle Endorse
Tell Derive Manufacture Cooperata
Write Prove Calibrate Accept
Express Analyze Remove Decide to
Recount Evaluate Replace Agree

When the expected performance has been successfully analyzed into the
oroper types of learning, you can indicate clearly what it is that the
learner is to do. These indications require precise statements. Each
action statement can contain two verbi. The First may indicate the kind
of objective that is being written (see Table II1.3) and the second will
indicate how the learper will perform the action indicated. The excep-
tion occurs when there can be no confusion: "Sing the Star Spangled
Banner." But, "Describe the relationship between..." could wasily mean
either orally or in writing. So, if there can be any doubt about the
intention, use a second verb to indicate what the learner is to do.

Correctly written action statements will make it easier to add the

conditions and standards and will make it easier for ihe person using

your learning objectives to develop instruction.
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2.1.2 The Conditions Part of a TLO or.LO =
A properly prepared leaming objective clearly states the limits and/
or conditions of student performance. This portion of the learning objec-

tive describes the important aspects of the performance environment. What

does the student have to work with? Can he select his own tools? Are

TR s (R e T

gt

technical orders or checklists available as a starting point? The con-

otk S W Wl

g

ditions portion of the learmming objective should specify the objects,
events, words, or symbols which will be presented to the student. Several

3 sample statements of conditions are shown in Table II.4.

TABLE II.4 Sample Statement of Training Conditions

GOAL EXAMPLE
State the conditions imposed “Given the diameter of a sphere and
upon the student. the appropriate formula, compute the

surface area of the sphere,

The student does not have to memo-
rize or derive the formula. He
solves the problem using the
formula provided.

Do not overuse the word “Field-strip and assemble an M-16A1
“given." Use variations. rifle under conditions of total
darkness ."

This implies that the student will
be provided with the rifle, and
requires that he strip and assemble
the weapon in complete darkness.

S
e
g

Establish the working "Using available library resources
conditions. prepare a stafr study comparing
the communications support con-
tributionc made by five military
leaders during the nineteenth
century."”
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impliad by the verb "recite."

2.1.53 The Standards Pert of the TLO or LO

A third requirement for a well-prepared learning objective iz a
clearly stated measurable standard of performance. The criteria for

standards, completeness. and accurucy are Summarized in Table II.5.

TABLE I1.5 Criteria for Standards in Objectives

 CRITERTA FOR T
GOOD STANDARDS WHAT IS SPECIFIED

14
A TLO or LO may require more than one statement of condition in .
order to secure the desired action. On the other hand, in some cases _
the condition may 5e implied, as in the case of "Recite the Gettysburg :
Address,” the condition "from memory" may be omitted since it is -

The precise nature of the output.
Numher of features that output must contain.

Completeness Number of steps. points, pieces, etc., that must
be covered or produced.

Any quantitative statement that indicates
acceptable portion of total.

How closa to correct the performance must be.
Accuracy Exact numbers reflecting tolerances.

Values or dimensions that acceptable answers/
performance can assume. (These may be qualitative,)

How mary days, hours, minutes, or seconds
Time can be used,
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- The student's action will result in an output, the quantity or .
quality of which is the standard of performance. You must determine
which one or more of the six types of standards shown in Table II 6
the student will have to meet.

TABLE 11.6 Six Types of Standards for Objectives

DESCRIBE S TANDARDS
NO. BY EXAMPLE
"Glven the situational requirements for
1 Referring to a an instrument approach, and the local
Standard Operating airfield reguiations, perform the pro-
Proccdure cedure the pflot follows to complete

an instrumnent landing. The performed
steps will be in correct order and

w111 comply with Joca] Fregulations."

R

"Given the diameter of a sphere and the
appropriate formula, use a calculator
2 Implying the standard to compute to two decimal places the
of NO ERROR surface area of the sphere.” Adding

“He will perform without error" would
not Tncrease the requirement for
accuracy.

"UsTng a sTide rule, multiply two three;
digit numbers and write the answer to

SRR T

3 Specifying minfmum the nearest tenth.” This clearly states
acceptable level of the degree of accuracy required for
performance satisfactory achievement of the

objective.
"Given a 200-word rough draft, type a
letter without ervor at a minimum speed
| Specifying the time of 40 words per minute. me 1s an
requi rewants {mportant factor, so 1t is included in

the objective.

B e i ———— —n . s ——r s o ot S E—.

"Given a rough draft of a final report,
type pages without error at a minimum
5 Specifying the rate of 20 es _per ." The amount pro-
of producifon ce y 1s an Important factor, so
it 1s included in the objective.

"6iven a misadjusted carburetor and

6 Specifying yualitative necessary tools, adjust the carburetor
requirements to idle at its smoothest point.”
Smoothness 1s a qualitattve standard.

8
?
i
E@ ‘ ) . . ) &
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When writing standards, quantify where possible. (Remember,
however, that the sixth type of standard in Table II.6 is qualitative,
and usually can be quantified only through rating procedures.)
1. Many standards are quantifiable:
a. Exact number of words typed per minute
b. Following the 10 steps of a procedure
c¢. Listing the 206 bones in the human body
2. Some standards are not directly quantifiable:
a. adjusting a carburetor until the engine runs at its
smoothest point
b. making a patient feel comfoi'table (you could follow

a procedure, but not succeed if you were hostile)

2.2 Determine Appropriate Learning Category For Each TLO

Before a learning analysis can be
made of the TLOs, the appropriate

learning category must be determined

for each TLO. This is because each
learning category is analyzed

differently.

The ISD model includes four categories

of learning in which most, if not all, TLOs,

LOs, and LSs fall. These categories include

A e M

the learning of mental skills, information, physical skills, and atti-

tudes. A description of each of these follows:
1. Menta) skills: Those processes of identifying, classifying,

using rules, and solving problems that involve active mental

Y, T
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processing. Mental skills imply the capability of applying
the learning to some situaticn and demonstrating the mental
skill. Mental skills invulve thinking, creating, and
analyzing.

2. Information (Recalling bodies of knowledge): This {nvolves
the learning of names, labels, facts, nomenclature, or
larger bodies of knowledge that are necessary for successful
job performance. Information implies that the person can
store and recall the knowledge.

3. Physical skills: These involve some pnysical or manipula-

tive activity. They require movement of some of the muscles
of the body and are directly observable {sometimes called
psychomotor skills).

4. Attitudes: These are not always directly observable but are
reflécted in the choices a person makes. Attitudes are indi-
cated by a person's behavior. Thus, a person with a positive
attitude towards job safety is one who chooses to practice

good safety habits.

To determine the propeir category for a particular TLO requires con-
sideration of what must be learned in order to master the TLO. The learn-
ing analysis will then proceed according to the guidelines for the most
appropriate category. If this analysis reveals LUs that more appro-
priately fit a different category of learning, you will further analyze
such LOs according to the guidelires for the new category.
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2.3 Perform Learning Analysfs for Each Teminal Learning Objective

First, analyze each TLO to determine

i
i

the leaming objectives (LOs) and

learning steps (LSs) necessary to master

-
Ly

instructional designer the lev . uf detail *ﬁ
neaded to design instruction. At this

point, state clearly all the assumptions ~ﬁ

i

about the entiy behaviors of students

QL

for whom the instruction will be
developed; that i5, decide what skills and knowledges the typical

student already has. Later these assumptions will be tested and correc-
tions made where the assumptions were wrong. The reason for making these
assumptions here is to save considerable work in analyzing objectives.
The TLOs need to be analycsed; that is, broken down into finer details

of what must be learned to the point that further analysis is not

required since the students already can master the details.

EXAMPLE

If the action portion of an LO is “calculate
mean scores” and you have analyzed this to

the level of detail of "add column of numbers,"
you need not analyze this LO further if you

are reasonably certain the students already

can add columns of numbers.

Details of performing learning analyses for the four categories of

learning are given in the final four sections of this block. A1l of
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the new LOs and LSs should be documented on a fcrm similar to the
learning objective analysis worksheet shown in Figure I1.2, page 7.

The important consideration is to ident'fy all of the¢ important
mental skills, information, physical c<kills, and attitudes. Once you
have compieted this analysis, try to climinate any mental skill, infor-
mation, nhysical skill, or attitude that is not essential even if it

may be nice to know.

2.3.1 Perform Learning Analysis for the Mental Skills Category

For those items in the nental skills category,

identify those mental skills that must be learned

before a person will be able to learn the mental

iv the mental skill is that of decision making, M

the analysis should reveal the rules and concepts [

that a student must possess before he is able to

skills that have been identified. For example, _+ P

solve the problem: The purpose of the analysis <:::>‘J

of mental skills is to idertiiy thcse capabilities

that a student must possess before he can learn the skill to be taught.
Mental skills include rule using and learning, identifying symbols,

classifying, using verbal information, detecting and making decisions.

EXAMPLES

Learmming Sub-Categories Examples of Learning Objective
Action Statement

I. Mental Skills

1. Rule Tearning and using Select the proper fire extinguisher
for the following classes of fires:

i R
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3. ordinary combustible materials
b. flammable 1iquids
¢. electrical fires

2. Classifying--recognizirg Identity U.S5. and U,S.S.R.

patterns destroyers
3. ldentifyirg symbols Jdentify Medical Service Symbols
4, ULetecting Visually detect camouflaged
armored vehicles In a terrain
setting
5. Making Decisions Select a dlagnostic strategy for
. a malfunction in the main drive
2 shaft

To analyze ment

To analyze mental skills, repeatedly ask the question "What does the

learner have to be able to do in order to do this task?" The breaking
; down of the skill into its component parts results in a set of subskills.
The subskills will form a hierarchy which will be helpful later in
sequencing objectives. A learning hierarchy shows the progression from

simple skills to more complex. Often, the TLO will have many LOs and LSs,

ke EXAMPLE
. Start with the JPM, "Get from point a to point b,"
\ then ask the question "What docs the learner have
te be able to do to get from point A to point B?"
T *"Hike with pack" looks
GET FROM FOINT A TOPOINT 8 more like a physical skill,
I and should be analyzed as

' I 1 such. Here we are con-
f , cerned only with mental
Ei '::'0‘;','):";“ HIKE WITH PACK Ski ] ]5 .
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Again ask the seome question for each subskill:

GET FRCM POINT A TO POINT B

I

|

ORIENT MAP
AND COMPASS

1

HIXE WITH PACK

——

@

INTERPRET USE COMPASS
MAP
1
{ I 1l ]
APPLY RULES
USE LEGEND ;’%‘_&z‘" READ COMPASS Z‘&“;As zg:” uhsgo
MATCHSYMBOLS| | |\ cympOLS @ AVOID MAGNETIC
TOAGTUAL
TERRAIN TO LEGEND ATTRACTIONS
1DENTIFY
STMBOLS to simplify this
exampie these
o ) items have been
omitted.
READ COMPASS
To continue:
N AUIGN POINTS
SCALE WITH SCALE
f L
READ VALUES APPLY RULES
WITH FOR DIRECTION
INTERPCLATION FOR READING

f_—l—T

IDENTIRY
'GDREANJ[,JFATNQN ZERO 10ENTIFY
MARKS ) AEFERENCE BLUE POINTER
. POINT
} e + .
ast Availabla
Yk, d 8L A, g\/ pr
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: This analysis contfnues until the newly identified elements are ones

that the intended trainees already can dc.

To identify the learning subskills for mental skills ask: |
What thought processes (discriminating, identifying,

- — tn -

classifying, rvle using, decision making) pust a

person be able to perform in order to achieve this

learming objective?

Although rough copies of hierarchical charts are needed in actually
performing the laarning analysis, in documenting the results of the
analysis on mental skills which results in a hierarchical structure, it

% is best to represent the hierarchy as in the following example.

e

EXAMPLE

Each TLO is assigned a letter A~-Z. The LOs and LSs which
make up that TLO are specified by prefacing each LO and
1S with the letter of the TLO followed by the appropriate

S T A T R

» nuiabering.
)
|
; GET FHOM POINT A TO POINT B !
! T
E I 1 |
il OmIENT MAP g e g
i 1
3 ] i
:;"I'ERPHET USE COMPASS z
Al.1 A1.2 ’
[ |
| 1 | 1 1
USE LEGEND L ‘s"fg"éz'“ READ couﬁ] z‘&"‘:& ﬁ&lﬁé‘s
A.1.1.1 A.1.1.2 A.1.2.1 A.1.2.2 A.1.2.3
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COCUMENTATION OF ANALYSIS

A. Get from point A to point B
E A.1 Orient map and compass

A.1.1 Interpret map

A.1.1.1 Use legend

A.1.1.2 Use system

A.1.2 Use compass

A.1.2.1 Read compass

A.1.2.2 Sight compass

R.1.2.3 Apply rules for using compass

A.2 Hike with pack

N The letter/number combination from the above example could be
interpreted as the objective number on the learning objective analysis

worksheet shown in Figure J1.2.

2.3.2 Perform Learning Analysis for the Information Category

For those learning objectives in

the category of information, the analysis

can proceed by asking how the informatiun
is related to other knowledge that the

student already has or must have in order

to successfully perfarm the task. In

asking this question it is possible

to identify any other information that

Sl I

must be acquired.
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EXAMPLE
Learning Subcategory Example of Learning Objective
Action Statement
I1. Informatfon
6. Recalling bodies Describe the rules of war
of knowledge including forbidden targets,

tactics, and techniques;
Jreatment of captives,
detainees, civilians and
private property; and what
to do when crimes are
committed.

The learning of information does not require the student to produce
or create anything new. He may receive information anq reproduce it
in his own words. Isolated pieces of information are hard to remember
or use, but some information is learned the first time it is heard or
read, such as: Pay day is every other Thursday.

To identify the learning objectives for infonnation, ask:

*What information must a person know {be able to recall

or state) in order to achieve this learning objective?"
The analysis continues until all relevant facts have been identified, and
include a1l information the students do not already know.

Given a performance oriented task analysis, information tasks should
be rare. However, for some combat tasks the only practical alternative
mey be to develop a low physical fidelity TLO that is principally infor-
mation. The reasons may be:

1. Evidence that “knowing" the information has high predictive
validity.
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No job criterion therefore no rationale for going to
simulation. 1

A shortage-of training resources or time.

TLO: Describe the rules of war.
Include:

(1) Forbidden Targets, tactics, and techniques:
a.
a. Do not attack non-combatants.
b. Do not cause destruction beyond the requirements
of your mission.
. Do not attack protected property.
. Do not shoot at tie Red Cross.
. Do not hide behind the medical service symbols.
Do not shoot at a parachute.
Do not use poison or personal weapons.
. Do not alter your weapons or ammunition to increase
enemy suffering.

c
d
e
f
9
h

(2) Treatment of captives and detainees:

(3) “Treatment of civilians and private properties:

(4) "What to do when crimes are committed:

Conditions: On paper, with no references.
Standards: A1l four areas must be included. Within each
area no more than one rule can be omitted.

If an information goal is stated "Ba familiar with the basic
regulations governing the enlistment process" the action has
Lo be redefined with action verbs. Three action portions of
TLOs were derived from the goal statement.

(1) Determine basic enlistment criteria
(2) Determine enlistment criteria for specific options
(3) Determine waiverable/non-waiverable enlistment disqualification.
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When you ask the question what information must a person be able
to recall 1in order to achieve this for (1), some of the ,
LOs are:

a. Given a copy of the regulation and a series of prospects,
present the enlistment options, and
" b. Match the prospects qualifications with the specific
enlistwent criteria for the prospects' chosen option(s).

v fopid
.
-
e

2.3.3 Perform Learning Analysis for the Physical Skills Category

In the analysis of physical skills,

it is necessary to specify the individual (~ ! J r‘{ 4}
movements and sequencing of thuse move- 1
ments that form the total skill. There [7 J ‘47 ;P
4
are four subcategories of physical skills: __-_
EXAMPLE O“
Leaming Subcategories Examples of Learning Objective

Action Statement

[1I. Physical Skills

7. Performing gross Load tke Chaparral
motor skills
8. Steering and Assemble and disassembie the M203 -
guiding--coutinuous grenade launcher, 2
movement =
9. Positioning movement Communicate with divers at a depth
and recalling pro- of 30 meters using telephone
cedures equipment.

10. Voice communicating
To identify the learning objectives for physical skills ask:

What motor activities must a person be able to perform

in order to achieve this learning objective,
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This analysis continues until skills are broken down to the point that

the components are ones the intended students can already do.

EXAMPLES

1. Install Components
in an AN/PRC 77

Install battery Install anterna Install handset

4

/

/
Although these require informatigh and mental skills to do them
correctly, the process 1s also a physical skill and it can be
analyzed that way. The easiest way to decide the steps for
installing the battery is tp ‘write them in the order they are
generally performed on the job.

1.1 Skills Required to Install Battery

1.1.1 Turn the function switch to the off position.

1.1.2 Stand the Receiver/Transmitter on a level surface
with the front panel facing downward.

1.1.3 Simultaneously release the two battery box retaining
clamps by pushing the topmost part of each clamp down
and away from the Receiver/Transmitter case.

2. In preparation of AN/PRC 77 for operation, one part calls for
inspecting the battery and battery box. "Inspect the battery
and battery box in 3 minutes given an AN/PRC 77" could be a
leaming objective. If the learning objective is further
analyzed there are many steps involved in inspecting. These
could each be another LO or an LS. Since there are no con-
ditions that are different from the L0, and there is no need
for standards for the steps, they can all be subsumed under
the LO as Learning Steps.

L0: Given an AN/PRC 77 inspect the battery and battery box
in 3 minutes.

2.1 turns the function switch to the CFF pcsitinn

2.2 stands the recefver/transmitter (with all accessories
removed) on a level surface with the front panel facing
downward,

1.1.4 Remove the Battery Box by 1ifting upward.

1.1.5 Lay the Battery Box to one side on the working surface.

1.1.6 Posftion the Battery Connector in line with the Radic
Connector until the connectors are mated.

1.1.7 Install the Battery Box on the Receiver/Transmitter,

1.1.8 Secure the Battery Case Retaining Clamps.
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2.3 simultaneously releases the two battery box retatning
ctamps by pushing the topmost pavt of each clamp down
and away from the receiver/transmitter case.

removes the battery box by 1ifting upward,

inspects the gasket or battery box for damage.
inspects the battery box for corrosion.

nroN
R
o

2.17 Stand the receiver/transmitter on a lavel surfice with
the front panel facing upward.

Obviously, some of these steps in the above examples could be analyzed
further; however, these lists should be sufficient to give the general idea.

In these examples, there are two important aspects: the overall
sequence of the skills and each individual physical skill. Since success
in learning a physical skill depends on both the learning of the indi-
vidual physical skills and the overall sequence of the physical skills,

both must be described.

2.3.4 Perform Learning Analysis for the Attitude Category

The analysis in the category of
attitudes is more difficult since it 1
is not possible to observe attitudes L | [ ii]”
by asking the question, "What would a

a person do if he had the desired [ ii]
attitude?" This is done by writing -

down the things you would expect someone (:j:>‘*

to say or do that would cause

directly. This analysis can proceed

you to agree tirat he had the de.ired attitude. The purpose of the

analysis of learming attitudes {s to identify the spacific performances
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which must be treated. To perform an analysis on an attitude, ask:
"What choices must a person make that would

indicate the desired attitude?"

EXANPLE

If the desired attitude was that one has an "appreciation
for safety,” further analysis may indicate that the
behaviors involved are wearing safety equipment, foliowing
_ safety rules, keeping the work-area free of any hazards,
- suggesting possible ways to improve the safely of his job,
: or reporting safety hazards.

|
.l

The analysis of attitudes starts with the abstract idea, and proceeds
to the behaviors that are acceptable as evidence of that zttftude, This

is because attitudes are difficult if not impossible to observe.

EXAMPLE

If the desired attitude for radio operators is a

proective attitude towards equipment, the question L
should be askad, "What does an operator who has a ]
protective attitude do?" Some possible answers are:

1. Does nct let the battery corrode.

2. Keeps the set and its components free of dirt and dust.
3. Does not lose any of the components.

4. Performs regular maintenance.

5. Keeps equipment in its carrying case.

First, try to change iny negative statements to positive ones.
They are easier to observe: K

1. Keeps the battery and battery case free from corrosion.
2. Keeps the components pruperly attached and stored.

Next, remove duplications and items that are not good evidence.
You might say that if he performs regular maintenance, the set
and its components will be free of dirt and dust, so eliminate
item 2, Also, keeping equipment in 1ts carrying case is recom-
mended only when equipment is being transported; it is not a
good storage place. So eliminate 5. The results are:
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1. Keeps the battery and battery case free from corrosion.

2. Keeps the components properily attached .. correctly
stored,

3. Performs regular maintenance.

These, then, are acceptable evidence that the operator protects

his equipment and they are tangible things upon which instruc-
tion can be developed.

3.0 OUTPUTS
The outputs of this block should consist of:
3.1 Products
1. TLOs for tasks selected for training. These terminal
learning objective statements will include conditions
and standards., (See example, page 31,)
2. LOs and LSs resuiting from the learning analysis of the
TLOs. These will be documented in a format that shows the
interrelationships between the items. (See Figure II.3,
page 32, and erample. page 33.)

3.2 Other Documentation

1. A summary statement of the assumptions made about student

entry behavior.

2. Any revisions to JPMs resulting from the learning analyses.
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Terminal Learning Objectives for Tasks Performed
by OH-58 Helicopter Repairman:

In a maintenance work area using an OH-58 helicopter,
Technical Manual 55-1520-228-20, a general mechanics
tocl kit, anc a maintenance platform, the student will
inspect the main transmission o1l system in accordance
with Technical Manual 55-1520-228-20.

The student will install a cail rotor gear box in
accordance with Technical Manual 55-1520-228-20, given
a general mechanics tool kit, DA Form 2408-13,
Technical Manual 55-1520-228-20, an OH-58 helicopter,
and a maintenance platform in a maintenance work area.

Given an OH-58 helicopter, Technical Manual 55-1520-
228-20, DA Form 2408-13, and a general mechanics tool
kit, the student will maintain the power train system
in accordance with Technical Manual 55-1520-228-20,

in a maintenance work area with a maintenance platform.

il
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I_REMOVE COOLING FAN AND SHAFT ASScMBLY ]

| REMOVE AFTER FAIRING J

: y

LHEMOVE FORWARD SHORT TAIL ROTOR DRIVE SHAFT *l

[iemcve AFT SHORT TAIL ROTOR DRIVE SHAFT ]

DRAIN OIL TANK l

o

oy
“t

[ REMOVE ENGINE OIL COOLER ]

[Hemove OIL FITTINGS AND Lmsﬂ

!

[ REMOVE FLEXIBLE AIR DUCT J

[ REMOVE FAN AND SHAFT ASSEMBLY ]

SHIMS
BONDED TO
HELICOPTER
STRUCTURE?

NO
—»| MARK OUTLINE OF

SHiIMS ON HELICOPTER

REMOVE SHIMS

YES _]

FIGURE I .3: Leaining Analysis of the Task: REMOVE MAIN DRIVE SHAFT FROM OH-58 HELICOPTER
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{0 and LSs for TLO 3:

Learning Objective: Given an OH-58 helicopter,
Technical Manual 55-1520-228-20, DA Form 2408-13, and
a general mechanics tool kit, the student will remove
the main drive shaft {n accordance with Technical
Manual 55-1520-226-20.

Learming Steps:

demove cooling fan and shaft assembly.
Resove after fairing.

Remove forward short tail rotor drive shaft.
Ramove aft short tail rotor drive shaft.
Drain oil tank, if nececsary.

Remove engine o1l cooler.

Remove o1l fittings and lines.

Remove flexible air duct.

Remove fan and shaft assembly,

Mark outline of shims on helicopter, if necessary.
Remove shims, if necessary.
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TASKS SELECTED FOR TRAINING,
INCLUDING CONDITIONS, CUES,
STANDARDS, AND ELEMENTS.
COMPLETE JOB PERFORMANCE
MEASURE DOCUMENTATION

PREPARE TERMINAL
LEARNING OBJECTIVE
FOR EACH TASK

21

DETERMINE APFROPRIATE
LEARNING

CATEGORY FOR

EACH TERMINAL

LEARNING OBJECTIVE 22

PERFORM LEARNING
ANALYSIS FOR EACH
TERWMINAL LEARNING
OBJECTIVE

23

PERFORM LEARNING ‘

ANALYEIS FOR
THE MENTAL j
SKILLS

CATEGORY 2.3.1

PERFORM LEARNING
ANALYSIS FOR THE
INFORMATION
CATEGORY

il

2.3.2

PERFORM LEARNING
ANALYSIS FOR THE F—J
PHYSICAL SKILLS
CATEGORY

23.3

PERFORM LEARNING
ANALYSIS FOR THE

ATTITUDES )
CATEGORY
234
BLOCK
o2 -
-

FIGUREIL.1: Fiowchart of Block IL.1: DEVELOP OBJECTIVES
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Testing is used after training to determine whether or to what

degree trainees learned what they were intended to iearn. In addition,

entry tests are used to reject people for training ar to prescribe
remedial training. Pretests that match the posttests are used for
placement within a training program or for exempting trainees from a
program, and within-course tests are used to determine trainee progress
and need for assistance during the training.

*Portions of this material have been adapted from: Swezey, R. W., and
Pearlstein, R. B. Developing cricerion referenced tests (287-AR18{2)-
IR-0974-RWS). Reston, Va.: Applied Science Associates, September 1974,

35
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DEVELOP TESTS

1.0 INTRODUCT ION

Each terminal learning objective (TLO) is derived from a JPM, The
training test for the TLO may be identical to the JPM, or thare may be
additional constraints in the training setting that decrease the level
of fidelity of the training test, The change may be in the action, the
initiating cues, conditions, or standards. Each learning objective (LO)
must be tested in the training setting. For the same reason mentioned
above, these tests may or may not be identical to related parts of the
JPM.  The learning s*eps (LSs) may or may nut be tested individually;
howevei', they are often tested as part of the TLO or LO test,

In the learning analysis of the TLO, many LOs and LSs may be listed,
Some of these are steps in the original task or JPM; however, some of
them represent other skills or knowledges that mus® be obtained to master
the TLO, Generally, these other skills or knowledges, once mastered, are

of no particular further concern to the evaluators (testers).

EXAMPLE

Andalysis of the skills needed for multiplication of
three-digit numbers wonld yield an LO or LS stating
an "addition" skill. This "addition" skill probably
would be tested in an entry test, diagnostic pretest,
and within-course test; however, it would not be
tested separately in the TLO test at the end of
training.

There are often many differences in learning a task and performing

a task. The most obvious is the concentration on details required for

SREAN
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performing even a simple action for the first time, Each step {is con-

sciously performed. After learning, the steps become more automatic,

EXAMPLE
1. Disassemble an M16.

2. Follow a pre-flight cnecklist,
3. Repack a parachute.

Arother difference is the standard of performance, During training, the
time required to perform is usually longer, the degree of proficiency is

lower and the product is less than perfect.

EXAMPLE

. Time to troubleshoot an engine malfunction

Quality of a sheet metal joint

. Amount of assistance required to draw the accident
scene on an SF91 report

QI N =t

The inputs to this block are the tasks selected for training, along
with their supporting documentation, the JPMs developed in Block I.3,
and the TLOs, LOs, and LSs derived in Block II.1,

The procedures for developing tests are shown on Figure II.4, the
fold-out page at the end of this block,

The outputs of this block include a posttest (end of training test),

and as required, an entrv test, pretests, and within-course tests.




a8
2.0 PROCEDURES

2.1 Determine How Detailed the Test Should Be

How dotailed and inclusive a test should
be depends upon the use for which it is
intended.

If the need is to place trainees in

remedial courses, place them at various

points within a course, or exempt them

from a course, the test must be sufficiently

broad to cover all the course prerequisites,
entry behavior, and all the TLOs and LOs.

It must be detailed enough to discriminate between those who can perform §
and those who cannot perform.

If the test is to be used for making an accept/reject for training
decision, it should be a relatively narrow test that discriminates
between those who have the nucessary entry behaviors and those who do
not.

If the purpose of the test is to give trainees information on how
they are progressing, the test should include test items on TLOs, LOs,
and possibly LSs that can be scored either mechanically or by the student
to give him feedback. This feedback can also be used tu recycle the

student, prescribe remedial instruction, or place the trainee ahead, i

When a course is being developed there is an additional use for test
results. If students are tested frequently the scnres provide a record

of how well the instruction is performing. Errcrs by students pinpoint

AL~ G TN
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fallures in the instruction, Early achievement of goals or higher than
expected standards are indications that the instruction should be
shortened. Testing for validation (Block III.5) should be detailed and

should have a detailed scoring procedure.

2.2 Translate TLOs and LOs Into Test Items

2.2.1 Testing Mertal Skills

Mental skills can often be tested with

paper and pencil tests even when the job

task is not a paper and pencil task,

Qﬂi
HH]

O

EXAMPLES
LEARNING OBJECTIVE
ACTION STATEMENT TEST ITEM
1. Select the proper fire ex- Select the proper fire ex-
tinguisher for the following tinguisher for the following
classes: fires:
a. ordinary combustible Fires-- Extinguishers--
materials paper water
b. flammable liquids wood sorla and acid
c. electrical fires rags foam
trash €02
grease dry powder i
flammable
liquid
electrical
2. Identify US and USSR (Using p’ .tures) classify the
destroyers. follov’ g ships as US or USSR:

Claud Jones
Forrest Sherman
Kola

Riga

Kotlin
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LEARNING OBJECT[VE
ACTION STATEMENT TEST_ITEM
3. ldentify medical service Which of these are medical
symbols. : service symbols?
A B C D E
4, Visually detect camoufiaged Mark the location of armored
armored vehicles in a terrain vehicles in the following
setting. slides if any are in the picture,
A B C
5. Choose a diagnostic strategy Using the simulator for each
for a malfunction in the preprogrammed malfunction,
nain drive shaft of ar 0iH-58, choose a diagnostic strategy

for locating the problem.

In each case the answers could be written. For the same skills,
there could also be performance test items.

The disadvantage of the written test items is the artificial initiation
and temination cues., For instance, the real cue to select a fire extin-
guisher s the existence of a fire. This is a cue to determine its class
then select the fire extinguisher. Similar real cues exist for classifying
ships, identifying symbols, and detecting camouflaged vchicles, Rather
sophisticated simulation of field exercises would be required to provide
surprise initiating cues.

In addition, each of these mental activities, such as classify, identify,
and detect, is an initiating cue to some action: Put out the fire; decide
whether a ship is friendly and take appropriate action; decide whether to

bomb or not bomb a building and do it; detect, identify and destroy enemy

armored vehicles.

[ R
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There are mental skills abjectives for which there are a large number
of items and those with relatively few,

Rather than having degrees of proficiency like many physical skills,
mental skills are supposed to be either Tearned or not learned. Sometimes
test scores for many people are much alike, sometimes the scores clearly
divide the people into two groups, and sometimes the scores are spread

rather evenly over a wide range,

EXAMPLES

1. In the first case if the results were drawn for
a five item test, they would Took 1ike this:

i X

= X

§_ X

- X

o X X X

* X X X X X
0 1 2 3 4 5

SCNRE

In this case, 67% of the people scored 4 or 5.
The conclusion drawn is probably that those 67%
have mastered the .kill and the other 33% have not.

2, In the second case, if the results were drawn for
a five item test, the results would iook 1ike this:

o

Eé X X

g X X

- X X

o |X X 3

m=|X X X X 1
10 1 3 q b1

Z
SCORE

This case clearly divides people into "go" and
"no-go" groups. Both of the above are reasonable
patterns to get when testing mental skills.
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3. In the third case, people are spread out. This
pattern indicates a range of proficiency un-
characteristic of mental skills.

L4

3

@ X

o X X X X X

Slx__ x X X X X ]
~ 0T 3 & 5

SCORL

If results look 1ike this, check to see {f the
items are all testing the same mental skill and {if
there are other factors, like guessing, that could
be influencing thas scores.

2.2.2 Testing Information

Information test items are relatively easy to develop from the

learning objectives.

e+t ot o T AT e W 42T S = D e

EXAMPLE

LEARNING OBJECTIVE

ACTION STATEMENT TEST ITEM )
Describe the rules of war Describe the rules uf war: 3
including forbidden targets, include forbidden targets, :
tactics, and techniques; tactics, and techniques; ;
treatment of captives, treatment of captives, :
detainees, civiiians and detainees, civilians and !
private property; and what private property; and what .
to do waen crimes are to do when crimes are i
committed. committed. '

The prablems with testing information are in setting standards when
there is no job criterion and sampling when there is too much information

to be tested. In both cases the test developer makes an arbitrary deci-

sion. Either he makes the decision himself or he consults "experts" and

M T
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gets a consensus, Most information is subordinate to other learning or
to other performances. Although an LO that tests the information must

be made, 1t may not be included in the TLO,

EXAMPLE

The action part of a TLG for Radio Teletypewriter
Communication Procedure i5: Ar.-ange the contents of
a DD Form 173 into the correct rauin teletypewriter
wes5age iormet.

The LOs include: Listing the parts of a mesz»ce, the
componenis of the message heading and the (detaiis
omitted for simplicity). Teit items on the LOs within
the course require the trainee to list these parts.
The TLO test {tem assumes that if the trainee can
identify the errors and send the right error message
he also knows the parts of the message, heading and
address , etc,

LO test items:

1. List the three parts of a message,
a.
b.
c.

2. A message heading may contain four components.
List them in proper order.

ANCTo

NOTE: Complete statements 3 through 6 by filling in
the tlanks,

3. The call and transmission instructions appear in
the component of the w
message heading. .

4. The precedence, date-time-group and message
instructions appear in the
component.

5. The accounting information and group designation
appear in the _ component.
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6, The originator, action, information and exempted

addresses appear in the

component.,

7. List the four prosigns which could appear in the

address component,
a.
b.
C,
d.

Testing Physical Skills

When the JPMs have high job fidelity,
as closely as possible.
terminating cues and standards.

the JPM.

ficiency after each amount of training.

the training tests should follow
The problems are likely to be in initiating and
TLO test standards must be set to match

Within course tests have to reflect realistic degrees of pro-

This can be based on past

experience or empirically develioped with a new training program,

EXAMPLE

LEARNING

LEARNING OBJECTIVE
SUB-CATEGORY

ACTION STATEMENT

Performing gross Load the chaparral
motor skills (7)
Steering and

guiding--contin-
uous movemeni (8)

Guide the TOKW missile to
a selected target.

Positioning move- Asserhle and disassemble

ment and recalling the M203 grenade launcher.

procedures {9)

Voice communi-

Communicate with divers
cating {10)

at a depth of 30 meters
using telephone equip-
ment,

TEST ITEM

Load the chaparral
(Checklist)

Guide the TOW missile
to a selected target.
{Checklist; number
of hits)

Assemble and disassemble
the M203 grenade
launcher. (Check]l st)

send and rec2ive
messages of at least
two minutes duration
with divers 30 meters
balow the surtace.
(Checklist)

T s
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The initiating cues may be non-existent or considerably different

at the peginning of training and added or changed in the final stages.

EXAMPLE
Learming objective in marksmanship--

Action statement: Hic a target at "x" meters,
Beqinning initiating cues: When instructor says,

"fire," fire,.
Conditions: Official paper target with concentric
circles.

Standards: Score above _XX.

The JPM from which tha marksmanship L0 was derived
might have included the initiatiig cues and terget
of "punchy Pete,” and staudards of "hit so that
punchy Pete falls down."

2.2.,4 Testing Attitudes

How the trainee feels about something cannot be measured directly.
While he can be asked directly, he may or may not tell his real feelinas.
But what is more importan: is how he behaves. When a learning cnalysis
wes done of en attitude, items were listed tha+ would be ucceptable as
evidence that the desired attitude had been learned. This evidence

must be translated into a test or a checklist.

EXAMPLE

Llearnina Objective: Radio operator will have a
protective attitude towards his equipment:

1. he keeps battery and battery case free from
corrosion

2. He keeps the components properly attached cr
correctly stored.

3. He performs regular maintenance.

il g}
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Test 1tem possibilities:
A. Ask the trainee
1. Do you protect your equipment?
Yes No

2. Do you keep the battery and battery case
free from corrosion?

Always Usually Rarely

3. Do you keep the components properly attached
or correctly stored?

Always Usually Rarely

4, Do you perform regular maintenance?

Always Usually Rarely
B. Supervisor observes and scores trainee

1. Are his battery and battery case free from
corresion?

Yes No

2. Are the components properly attached or
correctly stored?

e

Yes No
3. tas regular maintenance been perrormed?

Yes No

The answers in "A" will prebably be influenced by the
trainee's perception of what you want him to answer.
The answers 1n "B" reflect the condition of his equip- ;
ment at a point in time and the presence of evidence

selected on which to judge his attitude,

R
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2.3 Set Training Standards

When the trainee is on the job, his

standard should eyual the job standard,

From tie beginning of training until he

is on the job, tha standards may be '
different from the job standard. There

may be a gradual increase in the standard

through training, it may even reach a

O_[J L_H_J

level higher than that required on the job
to allow for some skill decay during the
lag between training time and job pe: formance.

Some job standards, such as those for using hand grenades, are very
specific and cannot be changed. But, for tratiaing, dummy grenades couid
be used until those standards are met.

The end-of-training standard should approximate the JPM standard.
Within-training standards should be based on reasonable expectations
after given amounts of time in training, They should be Tow enrough to be

attainable and high encugh to be an interesting challenge to the trainees,

EXAMPLE

At the end of two weeks of senfor life saving
instruction, a physically fit graduate must swim
one mite. The standard for the end of the third
day might be 100 yards.

At times there are no real job standards and the TLO test standards

should match the JPM standards as closely as practical.

N e
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Task: In combat, observe the custems and the laws of
war as presented ii "he Ceneva Convention and Haque
Regulations in the following areas:

A. Forbldden targets, tactics and techniques
1. Do not attack noncombatants
2. Preserve cultural and humanitarian property
3. Protect medical personnel and facilities
4. Do not hide behind the medical service
symbols,

B. Enemy captives and detainees
1. Let enemy soldiers suryender,

JPM: In a set of simulated field exercise problems,
observe the customs and laws of war as presented in

the Geneva Convention and Hague Regulations with no

more than one error in six problems in the following
areas:

A. Fforbidden targets, tactics and techniques
1. Do not attack noncombatants
2. Preserve cultural and hymanitarian property.
. {same as job task above)

In some training settings, simulated field exercises may not be

The TLO may have a low physical fidclity to the task/JPM.

TLO:

Action: Apply the customs and laws of war as
presented in the Geneva Convention and Hague
Regulations in the following areas:

A. Forbidden targets, tactics and techniques
1. Do not attack noncombatants
2. Preserve cultural and humanitarian pruperty,

4, ﬁo not hide behind the medical service Synbols.
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Condition: Given a written set of simulated problems.

Standard: No more than one error in six problems,

TLO Test: (A4 only) Do not hide behind the medical
service symbols.

Test item:

You are in a village and have been cut off from your
squad. Wnich building(s) may you use for caver?

[BL#LCL

In a war, the Job task standard would be that
combatants are not supposed to violate any laws of
war. In both the JPM and the TLO test, the task
standard is not applicable. Since the TLO test is
a written exercise, there is no external criterion;
therefore set an arbitrary standard.

- @

For many LOs there will ba no external criterion.

EXAMPLE

e R A K T R O

Learning Analysis of A4

i

v Sub-Category:

: DON'T HIDE BEHIND THE
Rule Using

MEDICAL SERVICE SYMBOLS

:

IDENTIEY MEDICAL .
SERVICE SYMBOLS LO1 ¢

L01 test: Which of these symbols are medical
service symbols?

% X C@ %
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To set the standards for this LO, ycu may decide
whether all medical service symbols must be identi-
fied as such or 17 it is acceptable for the learner
to select A and F which are not medical service

symbals, While the Tatter is an error, it is one
that does no harm.

Standards may also be set by consensus, There is no known job
standard for LOs such as, "An E-2 should be able to recall the Code
of Military Justice," When the question is "how much" should he be

able to recall, the usual fceling is that "more is better." A standard

can he set for this by consensus. Have experts or supervisors specify

Just what an E-Z needs to be able to recall. Or, test E-25 who are

identified as knowiny what they need to know and use their scores as

a standard., Neither of these methods is very satisfactory and should

only be used a5 a last resort.

2.3.1 False Positives and False Negatives

Gne purpose of testing is to separate those who can pertorm the

learning objectives from those who cannot., Since tests are not perfect--

there are externai factors that cannot be controiled; the trainers may

have a bad day or the test monitor or scorer may make a mistake--people

are sometimes misclassified. 17 a person cannot perform the task but

he passes the test, he is called a false positive. If he can perform

the task but fails the test, he is called a false negative. Figure II.5

shows these classifications along with tha "correct" classifications.
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pass test fall test

can do task correct false
negative

cannot do task | false correct
positive

LU
. A S em "*'“-’me“MWMM\W\
i Cons bt i A

FIGURE II.5: Faise Posi’ives and False Negatives

The goal is to develop tests and scoring procedures to make the fewest
possible misclassifications. However, there are times when one of the

errors is more serious than the cther.

EXAMPLE

In the case of a dangerous task such as mine
sweeping, it would be less costly in terms cf
risk to people and property to fail a trairee
who could adequately perform the job (therefore,
making him a false negative), than it would be
to pass someone who really could not peiform
the task (a false positive).

Sometimes a change in standard will reclassify trainees from a fail

to a pass.

EXAMPLE

A trainee cook may fail the test because he is
{ slow. With a 1ittle time on the job, he would
3 be an adequate cook. If cooks are desperately
E . needed, you may wish to change the taest standard.
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Set the test standards to minimize both false posttives and false
negatives. If there is a risk or price attached to one or the other,
minimize the one wifth the high risk or high cost associated with it,

at the expense of the other.

2.4 _Rank Order Students (If Required)

Tests associated with tne ISD process ! |

2 are primarily intended to indicate whether

E or not a student has achieved a specified T
2 i -
i level of mastery. Therefore, emphasis has L~7*_J !
A . [ : 5
g been on procedures for constructing tests L [_ !
| I
which accurately indicate studenc performance ﬂ,‘.‘ ('\)

of carefully defined behaviors. However,

sometimes there is 2 eed to assign ranks to

students. That is, sometimes the top 5% of your

graduates must be identified, or fthe students listed 1n order of their
ach‘evement, or some -ther type o¥ report must be presented which re-
Flects an ordering of the students. If JPMs have deen used to develop
the tests, the tests and scoring procedures developed may not allow for
efficient rank ordering.

For example, if the test has four out of five correct as its passing

score and the entire class passes the test, there is no basis for rank
ordering tne students. There are alternate procedures that can be used
to obtain ordered student data: however, a most important poin% is that f
tests are designed to do something, and if they are used inappropriately,

they may not work well. So, if measuring absolute performance is impor-

tant, design a test to do that, but if rark crderiny students is important,

design a test to do that.
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Good rank order tests have many of the same characteristics as tests
designed ta indicate a specific set of abilities. For example, con-
struction of rank order tests requires the same definition of what is to
be tested and the same concern for the mechau’cs of test directions, test
administration, scoring, and the 1ike. The concepts of test reliability
and validity must be maintuined. Rank order tests are diffarent in that
they are designed to produce a distributior of scores; tha: is, if ten
individuals take the test, there likely will be ten different scores.

Rank ordering is appropriate when there is a need to select the

fastest, the most. accurate, or the best producer.

EXAMPLES

1. If you need the best marksmen, rank order the trainees
on the basis of their marksmanship test or on punchy
Pete.

2. [If you vant the best gclfers, rank them from low to
high scores,

3. If you want ihe best runners, rank them from shortest
to longest times.

4, If you want tle best radio teletype operators, rank
them on the basis of speed and accuracy.

In each of the above casas scores can be assigned to the performance.
In some cases there is an existing <riterion, It may be thet radio
teletype operator trainees who cannot type at 20 words per minute at the
end of two weeks will not reach the minimum acceptable level by the end

of trairing and those who type faster will be better on the job. If

this were sc you would have a criterion.
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In other cases there is no discernable criterion.

EXAMPLE

Suppose that a test on the Universal Code of
Military Justice's major 25 points was given
to everyone in the Armed Forces. Whijle 1t 1s
only a guess, it 1s probably safe to say that
the distribution of scores might look like this:

Score Frequenc

25 X

24 XX

23 XXX

22 XXX

21 XXXX

20 XXXXX

19 XXXXXX

18 XXXXXXX

17 XXXAXXXXX

16 XXXXXXXXXXX
15 XXXXXXXXXXXX
14 XXXXXXXKXXXY.X
13 XXXXXXXXXXN:XX
12 XXXXXXXXXXXXX
11 XXXXXXXXXXXX
10 XXXXXXXXXXX

9 XXXXXXXXX

8 XXXXXXX

7 XAXXXX

6 XXXXX

5 XXXx

4 XXX

3 XXX

2 XX

1 X

How many questions does a military person need to
answer correctly in order to advance in rank, have
a successful career, perform his primary mission, or
be a credit to the service? This 1s one of those
dangerous, criterionless situations in which it is
tempting to say, "More! They should know more." If
the person scores well on the test, must he continue
to take the instyuction?

e S ST
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% While it is possible to express scores on this
g test as the percentages of correct responses out

of the total number of possible responses, and

to decide, for example, that everyone who gets
75% passes, this cut-off score {s arbitrary since
;o it is not based on any established criterion. It
% is also possible to rank order the students and

. pass the top 75%. This alternative is as good--
or bad--as the first since 1t is not known how
high the scores should be. Being arbitrary by
any other name is stili being arbitrary, and
arbitrary criteria should be recognized as such.

2.5 Set Cut-Off Scores

When a cut-ofi score is set, such as
. 70 percent or 8 out of 10 questions [“ 4—
; correct, how many items are correct — B -

mist be related to which items were [

correct. Often, getting LOs correct does

not guarantee gettirg the TLO correct, and i]——J LEE%)

the TLO is what counts. Also, the TLO may

include the LOs.

L T U AL ol

EXAMPLE
Test item 1-L01: List the three parts of a messaje.-

Test item 2-L02:

Test item 9-L09: List the prosign meaning "break"
that is used on the separation lines on the -adis
teletypewriter message form.

Test item 10-TLQ: Transfe: information from the
joint message form (DD Form 173) to a Llank shect of
paper and arrange the content of the message heading
in the proper format for transmission.
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The TLO and its test item match the JPM., Only if
the student can pass the TLO test item can he do

the job. Reaching an 8 out of 10 criterion on the
10 item test is meaningless if the TLO item is not

one of those done correctly.

Only a pass on the

TLO test item means “"go." The scores, in this

case, on the L0 test items can be used to help find

‘where the trainees had prob’ems in the lesson so

remedial instruction can be provided or the instruction

can be revised. The LD scores should not be used for

a "go/no-go" decision.

2.6 Determine Scoring Procedures

Once all the test items are completed,
the next step is to carefully document the
precedures for administering the tests and
scering the tests. Any special equipment,
facilities, test administrator skills, or

other resources must be listed.

2.7 Collect Baselin» Data

if thero is existing instruction for
the D03, the TLO tests developed in this
block should bz adninistered to all or a
large sample of individuals who have just
completed the existing instruction, This

will serve two purposes.

3000,
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It will provide an opportunity to try out the test itens
and administration procedures. If there are obvious
problems, these can be used as a basis for making revi.
sions in the test items or the administration procedures.
It will provide baseline data that can be used in

Block V.1 for conducting imternal evaluation.

Backaround and training information should be collected on graduates

used in the test trial, since wherever possible, these same graduates

will be included in the later external evalvation,

3.0 OUTPUTS

The cutputs of this block should be:

3.1 Products

1.

Test items for each TLO, LO and LS. (The LS tests

will often be included in the LO tests.)

Test items organized into entry tests, pretests, within-
course tests, and posttests. (Finalizing tkese tests

must be accomplished after structuring of learning objectives

in Block 11.4.)

3.2 Other Documentation

l.
2.

A summary statement of baseline data from test trials.
Any critical decisions made in accomplishing the above

and the rationale for the decisions.
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Performance test or real prablem requiring signalman to
pick a draft from a hold, or between deck, and deposit

it on the pler. Present simulated loading problem (number
and size of the cargo should be 1fsted for the test
administrator.) Student must direct winch operator using
the correct hand signals. (Time )imits and other standards
will be determined by the problem)

Information test:
LO: Give and respond to correct hend signals for

operation of winches for: Lower the hook
Raise the hook

ﬁold everything
An entry test might include recognition of the hand
signals such as: Match the hand signals with the
message by printing the correct letter by each picture--
A. Lower the hook
B. Stop

C. Lower the boom

L. Rack

Students who passed the information
test would then be given the
performance test.

s
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2. Starting from & change in a job {Recruiter whose
duties have changed due to the expiration of the
draft), this example samples from a study done for
the Army Recruiting Command.* Job analyses were
done for the Recrufter, Recruiting Manager, and
all the jobs through the command,

Recruiting Manager--
Goal: Perform supervisory duties.

TLO: Review follow-up procedures on all applicants

L processed by the AFEES, Evaluate individual

: recruiter's follow-up technique. Given case

i studies of follow-up techniques employed by each
: assigned recruiter and corresponding completed
prospect cards with varied disposition entiries,
e.g., enlisted, qualified not enlisted (QNE) and
disqualified (mental-temporary, mental-permanent,
physical-temporary, physical-permanent, and

: moral), the student will evaluate each recruiter's
2 follow-up technique to identify deficiencies.
Acceptahle performance will include correctly
identifying all deficiencies in each recruiter's
follow-up technique.

Test Items: (What must the learner be able to do to
perform the task? Or, what knowledge and skills
wi)l enable the learner to perfonn??

a. Describe the purposes of follow-up
(Attachment #1)

b. Describe follow-up techniques:

1) Letters
2) Phone calls
3) Making or inviting visits

¢. Describe techniques for counseling applicants
disqualified at the AFEES:

Given a portrayal of an applicant who has been
medically or mentally disqualified, the
recrulter will:

1) Make a statement of understanding or sympathy
concerning the applicant's disqualification.

*This has been adapted from: Sugrue, E. D. (Project Girector). Turning
point: An evaluation of the professional skills needed to support the
§gnt¥nued qrowth of the Volunteer Army. Boston, Mass.: Harbridge House,
nc., 1974,

—
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2) Discuss the applicant's mental test score
compared to the minimum acceptable (1f
applicable).

3) Discuss the probabilities for a (mental)
retest (If applicable),

4) Summarize the medical disqualification
{1f applicanle).

5) Explain possible remedial action, 1f any
(if applicable).

Attachment #1--
1. Enlisted:

a. Identification of new leads (individual becomes
a center of influence (CI)).
b. Enhance favorable Army image,

! 1) Insure individual gets what he was guaranteed

' (option, assignment).

i 2) Offer asssitanc? during his basic and advanced
training phases,

2. Qualified, not enlisted (QNE):

a. Identification of new leads,
b. Determine reason for not en]istin?

c. Get the individual to reconsider (react to reason).

3. Disqualified:

a. Identification of new leads. ;
b. Eliminate negative opinions, 3
c. If disqualification 1s teiporary, assist the

individual in attempting to eliminate the

disquelification,
d. Maintain contact in the event regulatory changes

eliminate the disqualifier,

NOTc: Individual disqualified for moral reasons (e.g.,

police record) are not normally a subject of follow-up
actions.
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: TASKS SELECTED FOR; :
[ INPUTS TRAINING, JPMs,
i i. TLOs, LOs, AND LSs
i '
: DETERMINE HOW .
3 DETAILED THE > gg&’g -OFF
TEST SHOULD BE :
2.1 2.5
? E]
;; TRANSLATE TLOs, DETERMINE
LOs, AND LSs INTO SCORING '
TEST ITEMS PROCE DURE
. 2.2 2.6
1 4
SET TRAINING {_ COLLECT BASELINE
STANDARDS ! | DATA
23] L 27
; y
! RANK ORDER
; STUDENTS -
3 {IF REQUIRED)
: 24
k FIGUREIL.4: Flowchart of Block IL.2: DEVELQP TESTS
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A learning analysis was performed on each task in Block II.1

to the point of assumed entry behavior.

tions, and make any necessary corrections.

It is time to test these assump-

The entry behavior of the

students defines the limits of the instruction and any required remedial or

preparatory lessons.

A decision is made as to whether a pretest will be

used to gate students around any of the instructiocn that they have already

mas tered.

62

If this decision is affirmative, the pretest is developed hera.
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DESCRIBE ENTRY BEHAVIOR

1.0 _INTRODUCTION

Entry behavior includes the skills, information, and attitudes that
an individual possesses at the time he comes for instruction. An instruc-
tional program assumes that students who begin instruction will already have
certain skills, knowledge, and attitudes. The primary purpose of this
block is to establish exactly what these entry level behaviors are. One
goai of efficient, effective instruccion is to hase new learning on what
the students already have, and to avoid having them waste time on objec-
tives they have already mastered.

Since the entry behaviors of individuals may vary greatly, it is not
always practical to start instruction at thz point that matches the behavi-
ors of ai. prospective students. Thic means some individuals should either
be rejected or given remedial lessons.

Usuaily *he entry levcl is set at a point whe-e most prospective students
have the prerequisite skills, knowledge, and attributes. 1In Block II.1,
you made assumptions about these entry behaviors. Now it is time to
test those assumptions by measuring the performance of a group of ingi-
viduals who are representative of trainees who will take the instructioa
after it is developed.

The assumptions made about student entry behavior were based on
familiarity with the general level of skills, knowledie, and attitude of

trainees admitted to the particular DOS, and on extern:l systems require-

ments. These external requirements are statements of minimum entiy behaviors
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usually established by the personnel system. These requirements exclude

from all or certain courses of instruction individuals who do not meet

minimum service-wide or specific-assignment requirements, Some of these

external requirements are as follows:

1. Administrative requirements which involve personnel compliance
with regulations and states. A trainee's rank, security
clearance, time remaining in the service, or past criminal
record may exclude him from certain types of training,

2. Physical requirements which include specific skills and general
fitness which may include age, height, color perception,
night viszion, etc.

3. Academic requirements which include educational or aptitude con-
siderations, specific courses, academ' < degrees, foreipn

language fluency, etc.

The inputs to this block are the Tearning objectives and tests developed
in Blocks i11.1 and li.2, and a statement of the external entry behavior
requirements, The pfocedures are shown on the flowchart in Figure II.6
(the fold-out page at the end of this block). The outputs will include a
revised or verified 1ist of learning objectives and their tests, an

entry test if required, and a rrclest if required,

e
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2.0 PROCEDURES '

2.1 Test Sample of Population

In the learning analysis in
Block II.1, analysis of each learning
objective was continued to the point
that it was assumed the intended learners
had already, without training, mastered
the objective. In Block II.2, test items %
were prepared for each of these objectives. The first step in this block
is the use of these test items to test a representative sample of individuals
from the target pcpulation ot students. The test should be given to a
large enough group to have confidence in the results. A group of 25-30
students should be sufficient, particularly if they are randomly selected
from the target population. The test should be given «.d the results
recorded.

A portion of the output of Block II.1 might look like rigure II.7.
For simplicity, only the action portion of the learning objectives is
shown. In Block II.1, the objectives above the dotted line were assumed
to be taught and those below the line were ones the students could already
master,

After “esting a sample group of students, the test results might Took

like:

Identify symbols pass

Match symbois on map to legend fail

Match symbols on map to actual
terrain features fall

Use Tegend fail
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Use grid system fail

Interpret map fail
If so, the original assumptions vere correct, and the learring objectives
and corresponding test items do not require modification., In this case,
the original plan would be followed and "identify symbols" would be

excluded from the lis* of learning objectives for- the course.

INTERPRET
MAP

l il

USE LEGEND USE GRID

SYSTEM
u.____I_______
I 1

MATCH SYMBOLS | | \AvcH SYMBOLS
70 ACTUAL TO LEGEND
TERRAIN

**To simpiify this example,
continuation of this item
has been oniitted.

IDENTIFY
SYMBOLS

FIGURE I1.7: Example of Part of A Learning Analysis

I7 the results were:
Identify symbols fail
Match symbols on map to legend fail

Match symbols on map to actual
terrain features fail
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Use legend fail
g Use grid system fail
Interprat map fail
§ then the entry level of the students was overestimated and the learning
g» analysis was not carried far enough. Now the analysis must be continued

by asking the question "What does the student have to be able to do to
master this objective?"

Idemtify
Symbols

Probably the analysis would result in;

@“b e

Identify
Symbols

teCeTercernte sessbsenen l.{ esevnernes

| ide tify
[ Colors

ttooersrevinanere

.

Identify
Shapes

I RN £

When the additional learning analysis is continued to the point that

the students can already master the lowest level of objectives, give the

test again to a new group of students.

If the results were:

5
H
’

Identify symbols pass

Match symbols on map to legenc pass

Match symbols on map to actuai
terrain features pass
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Use legend pass
Use grid system pass
Interpret map pass

then the students' skills were underestimated. None oV these objectives
should be included in the learning objectives, While you will not have
to reanalyze objectives or give additional tests, you will need to modify

the original plans by deleting these learning objectives and their corre-

sponding test items.

A more likely test result for 30 student is:

Pass Fail

I4~ntify symbols 20 10

Match symbols on map to legend 15 15
Match symbols on map to actual

terrain features 15 15

Use legend 10 20

Use yrid system 6 24

Interpret map 1 29

Now the problem is more complicated. Mast students can "identify
symbols" but 33% cannot. Should you include it and waste the time of

67% of the students or not include it and lose the 33%? Neither, if

possible. A better plan is to include the learning objective, but plan

for those who can already master it to skip ahead to what they cannot
do, and have training for this objective available for the 337 who

need it, The same is true for the objectives "2," "3," and "4." But
for objective "5," determine whether to have the six students who can
«Tready "use grid system” go through the whole lesson. It is usually

best not to use training resources and time to train people on what

ol L 1 1
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they already know. However, identifying a small »arceitage of unusually
proficient individuals and developing training t%at wily exclude them
from a few activities may cost more than the potential savings,
Objective "b6" certainly fits this latter category. It should b2 trained
to all students.

Another way of solving the problem cf differences in the students 1is
to design the instruction for most of the students, but also design some
preparatory or remedial instruction for those who do not have some of the
entry skills, In the example, one would not include "identify symbols"
in the lesson, but would make a remedial lesson for cuch learning objec-
tives that only a few needed. This plan may appear identical to the pre-
ceding one which permitted unusually proficie;t individuais Lo skip certain
objectives. However, there are some important differences that will be

described in other sections in this block.

2.2 Revise Learning Objectives and Tests it Required

If testing of a sample of the
student population shows some of the
original entry behavior assumptions
to be wrong, go back to Blocks II.1
and I1.2, make the necessary revisions
to the learning objectives and tests,

and if new objectives were added, try

out the revised product on a new group

of students. This revise/test procedure must be repeated until there is

a guod match between learning objectives and the entry behavior of the

prospective students.



2.3 Determine Need for an Entry Test [:.Ejg—:’

An ertry test is not requ1red'

g
§

if the external entry requirements

E of the system equal or axcead the EL———"<
entry requirvements of the cuurse.
EXAMPLE

After making the final revision to the learning objectives
and testing these on a group of 30 students, a p ~tion of

wn-m' L g [T £ - e

the final results might look like this: (This is a :
different example from the one used earlier.) =
3
Learning Objective Pass koo %f‘
1 30 0
2 30 4] B
3 30 0
4 22 8 E
5 19 11
6 14 16
7 8 22
8 5 25 ;
9 1 29 3
10 2 28 3

If the entry behavior assumptions were that entering students
mastered the first three objectives but not the others, you
now will have test data to show that those assumptions were
correct. Furthermore, if analysis of the external require-
ments (external requirements were discussed in the intiroduction ]
to this block) indicate that all entering students are likely
te be able to naster the first three objectives. there is no

need for an entry test so long as the external requirements

remain unchanged. If the first learning objective above

requires reading at the fourth grade level, and the personnel e
system requires a high school level of education for entiy into
the DOS, an entry test to check reading level is probably not A

needed.

[ER———
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More likely the external entry requirenents, which are usually designed
only to be general personnel screening instruments, will be too general to
indicate whether students will meet the entry requirements for specific
instruction. This is particularly true of advanced technical courses.

More likely you will need an entry test and will bhave to make decisions

as to what action to take with entering students who fail parts of the cest.

EXAMPLE

After making the final revisions to your learning objectives

and testing these on a group of 30 students, the results are
more 1ikely to look like:

Learning Objective Pass Fail
1 28 2
2 27 3
3 29 1
4 25 5
5 20 10
6 15 15
7 12 18
8 5 25
9 Q 30

10 0 30

Assuming that the course will include the last six objectives
but not include the first four objectives, an entry test will
be required for use in identifying students who do not have
the required entry behaviors, and in identifying the particu-
lar areas where individual students fail to meet the entry
requirenents.

In the above example, a decision also must be made as to what action
to take with students who fail to meet the entry requirements for the course.
The alternatives are:
1. Suggest that the personnel section change the external

requircments for entry into the DOS. There are several
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disadvantages to this. The suggestion may be denied,

Even if it is not denied, much time and effort probably
will be required before the change will be made-~time

and effort that might be spent mre profitably developing
better instruction. And finally, such suggestions tend to
present a negative picture of the capabilities of the
training establishment.

2. Assume from the beginning that some students will not
pass the course, This has the disadvantage of wasting
training resources and student's time; however, it may
be the only alternative if time for training is severely
limited. These decisions must be made by managers aware
of the total training problem,

3. Prepare remedial lessons to correct the student's defi-
ciencies before they begin the course. While this will
require additional training resources, 1t usually is the

best solution,

2.4 Develop Entry Test
Detaiils of test development are given [::T:Z!E;;:::]
;
L]

in Block [1.2. Since test items have already

been develuped for each learmming objective,
the effort here is primarily one of selecting
and organizing the test items, Generally,

only the objectives that the intended stu-

dents must have mastered in order to begin

the course are included in the entry test,
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2.5 Determine Requirement for a Pretest

While you probably will develop [:“T_'J[_T”:j

some kind of pretest for use in obtaining [_}_J
more meaningful internal evaluation data Lj;]
in Block V.1, you may or may not require f ;}Eglig
a prevest as a pearmanent part of the course. L

Other than for internal evaluation purposes [_i}'“\;>
during the development/evaluation stages of L~“%TL)

the course, there are two reasons for using

a pretest,

1.

These are:

To determine if entry behavior of students has changed

over time. MWhile the entry test discussed earlier will
reveal a decrease in incoming students' abilities, it
ordinarily cannot reveal an increase in abilities. Since
the pretest tests the entire course, it will show up any
increases in the number of incoming students who have
already mastered parts of the instruction. If this were

the only reason for giving the pretest, and if the test

was lengthy, a good decision might be to use the pretest
periodically rather than for all incoming students.

Tn determine which parts of the instruction certain students
have already mastered, so as to assign individuals to only
those parts they reed to learn. This can result in a
considerable savings in instructional resources and students'

time,
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This type of trainee assignment is difficult to achieve when instruc-
tional flexibility 1s 1imited. Many courses are offered only in the group
block schedule mode. Here all students are exposed to the same instruction
at the same time. One way that pretest can be used in such situations is

i{1lustrated in Figure 11.8 below.

TIME .,_
Week Week
1 2 3 4 S !
/

0
®
: /
]
E
82
&
&4
[-%

5
FIGUREIL.8: Use of Pretest Results to Schedule Entry Inito Course

This course is five weeks long. The pretest is divided into five
subsets, each including the objectives from a single week of instruction.
A1l students will take the pretest and exempt any week of instruction
that their scores indicate they have already mastered. A student who
obtains a passing score on subsets "1," "2," and "3," might begin course-
work with the group currently in the fourth week. A student who passes the

entire test mey exempt the whole course.

gl
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There are nu fixed rules for when to use a pretest. I[f a large
majority of students fail all items on the pretest, the potential
savings in not requicing students to restudy what they already know
probably is less than the cost of testing. In such a case, a pretest
should not be used as a regular part of the course. Occasionally pre-
testing 1s impractical because of resource constraints where special
facilities are required. If there is doubt as to the advisability of
using a pretest, the best decision probably is to us2 it, at least

until experience shows that it serves no useful purpose.

2.6 Develop Pretest

The pretest generally is either [;;%;:}[;;;::]
identical to the posttest developed 7tj:]
in Block II.2 or an alternate version l;:;J
of that test. If the posttest is l. .;lf;é}
unusually lengthy or requires use _L(TCj
of scarce resources, the pretest t/\/
may be a less detailed version of {jL3

the posttest. Details of %est
development are given in Block II.2,

The effort in this block is primarily

one of selecting and organizing the
test items, and determining what
action will be takan when specific
items on the pretest are passed by

students taking the test.
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T

3 3.0 OQutputs
The outputs of this block should consist of:

3.1 Products

T

1. Learning objectives and tests revised to match entry

behavior of students.

st Ry

2. Entry test if required.

- 3. Pretest if required.

3.2 Other Documen:ation

1. Summery statement of testing activities and changes

made as a result of testing.

2. Rationale for decision on whether to use an entry test.

3. Rationale for decision on whether to use a pretest.
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The entry Lehaviors for the "remove main dri&e
shaft from OH-58 helicopter" lear.ing objective
described in Block 1I.1 (page J1) include:

identifying parts

identifying tools

selecting correct tools for specific purposes
using tools

reading procedures

using diagram; and schematics

- an T

A sanple test item would be:

Identify the numbered parts in the diagram:

ALTERNATE
INDEXING FLATS wHEN
STAUKING DISC ASSEMBLY

oeraL A
(TYPICAL 4 PLACES)

SEE
pETaIL A

i,
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: ' INPUTS INPUTS

: COMPLETED LEARNING EXTERNALLY

' ANALYSIS AND OBJECTIVES CONTROLLED

FROM BLOCK IL1 AND TEST ENTRY

i ITEMS FROM BLOCK 1.2 REQUIREMENTS

i

B

v

?5 \

| TEST 3A.MPLE 1
] OF 4
g POPULATION

v 2.

s- v

%’

REVISE LEARNING

: OBJECTIVES AND

; TESTS IF REQUIRED
E,

I 22

v

DETERMINE NEED
FOR AN
ENTRY TEST

DEVELOP
ENTRY
TEST

DETERMINE

o] REQUIREMENT

FOR A

PRETEST 25
DEvELOP PPETEST
PRETEST REQUIRED?

2.6

FIGUREIL.6: Flowchart for Biock II.3, DESCRIBE ENTRY BEHAVIOR.
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BLOCK I1.4: DETERMINE SEQUENCE AND STRUCTURE

§ ¥ Y Y 1

1 1 na m o) T
. SPECIFY IMPLEMENT coNoucY
Am::);u o&i?vl?eh N LEARNING (S| mstauctionaL INTERNAL
EVERTS/ACTIVITIES MANAGEWENT PLAN EVALUATION
12 nz ’ a2 w32 | &)
SPECIFY INSTRAUCTION CONOUCT
sty viLoe CONDUCT
TASKEH URCTIONS Rty MANAGEMENT PLAN & wervetion | EXTEANAL
OELIVEAY BYSTEM EVALUATION
I o3 mt v
c..'::ﬂ,’:.‘:.c' m: DESCAIDE REVIEWSELECT AEVISE
ENTHY BEHAVION
utAsunMu EXISTING MATERIALS SYBTEM
¥ I i
14 [ ma
D€ TEAMINE
ANAL Y/ OEVELOP
SEQUENCE & r’- ™
NISTING CO1JASES . & THUCT UAE INSTAUCTION
s ms
SLLeCT VALIDATE
INSTHUCTIONAL  [&= INSTRUCTION =
SETTING

Proper sequencing of learning objectives will help the learner
make the trdnsition from one skill or body of knuwiedge to another,
and assure that supporting skills and knowledge are acquired before
dependent performance requirements or subject matters are introduced.

Structuring related learning objectives into major groupings further

simplifies the handling of broader skill or content areas,

T
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DETERMINE SEQUENCE AND STRUCTURE

1.0 INTRODUCTION

The term "learning objective" is used in this block to refer to

" terminal learning objectives, learning objectives, and learning steps.
y In this block, you will arrange learning objectives in the sequence
; in which instruction will be presented to the studeat. In addition,
: you will arrange, or structure, related learning objectives into major

groups to simplify further handling of broader content areas.

The purpose of sequencing learniny objectives is to help assure
that when instructional materials are developed learning each objective
is placed in optimum relationship to other learning objectives. Proper

sequencing will help produce the most learning in the shortest period

e s g T

of time, will help the learner make the transition from one skill or

body of knowledge to another, and will assure that the supporting

knowledge and skills are acquired before dependent subject matter is
introduced. The best sequence is the one that works best for the student,
While it obviously would be impossible to evaluate every possible sequence,
there are alternatives to consider,

In Block 1.2, tasks were selected for training, In Block IIf.1,
termiral learning objectives werc derived for each of these casks.

When the information and skills required to master each terminal learning

objective were considered, a number of learning objectives and learning

! UWWWWMWW1%»uwm}W‘w«u&wwwwm‘?““~ T

steps generaily were added. This was necessary since the terminal

learning objective was too complex for a first step in the learning :
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process for most of your students. The terminal learning objectives
were broken down into less complex learning objectives until the
assumed entry level of the students was reached.

Next, in Block II.3, these original assumptions about the entry
behaviors of students were tested. If the assumptions were wrong,
procedures outlined in Block II.1 were used to add or delete learning
obJectives until the lowest level of learning objective matched the
entry behaviors of the students. This revised group of learning objec-
tives is what you need to begin work in this block. If each learning
objective, alcng with its conditions, standards, and test items where
applicable, is listed on a separate form such as the Learning Objec-
tive Aralys s Morksheet shown in Block I1.1, the actual sorting,
sequencing, and grouping will te simplified.

The steps in determining sequence and structure are shown in

Figure 11.9, the folid-out page at the end of this block.

2.0 PROCEDURFS

2.1 Determine Relationships Between Learning Objertives

In order to sequence two learning I i

b
objectives, you first must determine 'w
the relationship between them. Two ' {““f}.
learning objectives may have: [j__-_i

1. a dependent relationship, 4

in that mstery of one requires R

prior mastery of the other; F~J
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2. an independent relationship, in that they are totally
unrelated and independent of each other; or

3. a supportive relationship, in that some transfer of learning
takes place from one learning objective to the other.

Table II.7 contrasts these relationships, gives examples of each,
and shows how the relationship affects sequencing.

The table might give the impression that all pairs of‘1earning
objectives that do not have a dependent relationship have either a
completely independent or completely supportive relationship. But,
most pairs of learring objectives that do not have a dependent rela-
tionship probahly fall somewhere between these two extreme positions.
Between most pairs of learning objectives, some transfer of learning
may take place. This makes for some difficulty in scquencing these
learning cbjectives. If you are convinced that very little or n¢
transier of learning is likely to take place between two learning
objectives, consider the relationship an independent one. M4hen in
doubt, consider the retationship a supportive one, Guideiines for
sequencing learning objectives with independent and supportive rela-

tionships will be presented later in this block.

2.2 Sequence Learning Objectives with Dependent Relationships

Sequencing learning objectives with
dependent relationships usually is a {7
|
simple step, particularly when the .“-

iearning objectives were arranyed in

the proper hierarchy in Block I[1.1. “
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TABLE [1.7 Types of Relationships Between Learning Objnctives

DEPENDENT

INDEPENDENT

SUPPORTIVE

Ski11s and knowledges
in one learning objec-
tive are closely
related to those in
the other learning
objective.

Skil1s and knowledges
in one learning objec-
tive are unrelatad to
those in the cther
learning objective.

Ski11s and knowledges
in one learning objec-
tive have some rela-
tionship to those in
the other learning
objective.

To master one of the
learning objectives,
it is first necessary
to master the other.

Mastering one of the
learning objectives
does nct simplify
mastering the other.

The learning involved
in mastery of ore
Tearning objective
transiers to the
other, making learn-
ing involved in the
mastery of the other
easier.

EXAMPLES:

In math, in order to
learn multiplication
one must first learn
addition.

One cannot send
messages in Morse
Code without first
having mastered the
codes for each of
the letters and
numbers. The “"sending”
skills are totally
dependent on the
prior learning.

Examples:

For a yeoman, "type
letters from drafts"
is independent of
"maintain files."
For a wheeled vehicle
mechanic, "adjust
carburetor”" is inde-
pendent of "torque
engine head studs."
Ir both examples,
knowing how to do
one would not help
much with the other.

Examples:

"Assemble weapon" has
a supportive relation-
ship to "disassemble
weapon."

"Orive a % ton truck"
has a supportive
relationship to "drive
a 2% ton vehicle."

In both examples,
learning to do one
would help consider-
ably in learning to

do the other.

The learning objec-
tives must be
arranged in the
sequence indicated
by the above
hierarchy.

In general, the
learning objectives
can be arranged in
any sequence with-
out loss of learning.

The learning ok jectives
should be placed close
together in the sequenc
to perwit optimum
transfer of learning
from one learning objec
tive to the other.
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For example, a terminal learning objective with its supporting learning
objectives and learning steps might laook like Figure 11.10. You will
note that for convenience, only the actlon components of the objective
are listed. Before you can master the terminal learning objective of
"get from point A to point B," you must be able to do two learning
objectives: "orient map and compass,” and "hike with a pack." Some of
the learning objectives under "orient map and compass" have dependent
relationships. These hierarchally-ordered learning ubjectives are,
therefore, easy to sequence. One sequence is:
1. Identify symbols
2. a. Match symbols to actual terrain
b. Match symbolis to legend
3. a. Use legend
b. Use grid system
4. Interpret map
Some of the learning objectives present

Alab L guras;

more of a sequencing problem, however. For

/
example, in Figure 11.10, which should be
I
placed first, "read compass values from lcxﬁﬂ:w Mm_.~u'
scale” or "align points with scale?" Thes
gn p ese E'
can be placed in either order, so long as 5 :""'""“:"1 E.’"ul:m 5

——

MY
ntag
LI
LT

they are both placed before "read compass ,"

IWHARS .

and as long as "read compass from scale"

LUt ML TER

comes after the five leaming objectives 1 3 4

under it,

e | gl
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However, 1f you place "align points with 8

scale" within learning obir<tive 1 through 6, :%t
you would interfere with .he dependent ;.,!.‘:"'ﬂ [:&Z:’:"'

sequence of those learning objectives. __LLIE”_”'

Therefore, unless you had a good reason 2 EE::H:N ﬁgfﬁﬁgf

for daing otherwise, you would place J e

“align points" either after "read compass :?§§h' :u" __Jlﬁufgf”

values from scale" or before the group 1

of learning objectives that have a OR

s i ",. d nE RO CUMPAYY
dependent relationship to “read compass \

-
values from scale." 8

HEAU COMPASS
VALULE F RUM AT
7 ALt WiTh SCALL 1

ROAD VALUKS APy HULLS
with PR UINLCTION
3 | merumruranon ruRetAbinG | O

f
Hum
AT wint v
waRRS k(lllln c BLUE PUINTLA

-
There are other independent relationships in Figure I1.10, For

example, "sight compass"” has a dependent relationship with "use compass."
But, since it has an independent relationship with the other learning
objectives, "sight compass" can be placed anywhere in the sequence so
long as it precedes “orient ;nap and compass."' Again, as with "align
points with scale,” unless you had a good reason for doing otherwise,

you would avoid placing "sight compass™ within a group of learring

objectives that have dependent relationships with each other.

‘

Wl
1l
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While the abcve are examples of learning objectives with dependent
4 relationships that support « terminal learning vbjective, the same rules

apply to sequencing terminal learning objec:ives. For example, one

terminal learning objective might be to operate a certain piece of equip-
ment, while another terminal learning objective might b2 to instruct others
: in the proper operatior of the eocuipment. Most likely a dependent rela-
tionship exists between these two terminal learning objectives; therefore,

you would place "operate eguipment" before "instruct others.”

Generally, when you place a partizular terminal learning objective in

a certain position in the sequence, you will locate the learning oblec-
tives that support the terminal learning objective with it. This is
because of the dependent relationship of the learning objective to the
terminal learning objective, and because of the transfer of learning
that is more likely to occur when closely related learning objectives
are kept togethar., Some exceptions to this rule will be pointed out

later in Section 2.5 of this block.

2.3 Sequence Learning Objectives with Supportive Relationships

o
'

The one basic rule for sequencing

[ER—

learning objectives with supportive 4;“ ‘:}

| ———

relationships was just stated in the ! I|

|
previous section. It is to place the IL-
ot |

learning objective as close together _____j| ]
. [:——-1

in the sequence as practical so that 7‘1

optimum transfer of learning can take [jw i

place. éfS—

In addition to this basic rule, there are several other good reasons

for placing learning objectives close together in the sequence. You may
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wish to place learning objectives cluse together if the conditions under
which the learning objectives are carried out are identical or similar,
and if the conditions are difficult or expensive to produce at random
times. For example, if several Tear.ing objectives have corditions such
as "ai night," "on muddy terrain," or "when flying at an altitude of
20,000 feet," you will probably wish to place the "at night" learning
objectives together, the "on muddy terrain" learning objectives togetiner, etc.

Also, if a particular plece of equipment must be available in order
to accomplish & group of learning objectives, and if you are not 11 :Tv
to have continuous access to that equipment, you will probably wish to
group the Tearning objectives that use that particular equipmeat. In
addition, you wiil want tc keep the order of the group of learning
objectives within the tntal program as flexible as possible. For
example, if the learning objective is "perform maintenance on helicopter,”

you Wil have to wait until the helicopter is available for maintenance

before you can accomplish the objective.

A remaining question is: Which of two supportive learning otjectives
should be placed first in the sequence? At present, thera are no hard
and far ' rules tor sequencing cbjectives thiat have supportive relation- |

ships, GSince there are no rules, do not specify sequence at Lhis point.

The instiuctors and materials developers can select the sequence in Bloua

1I1.4, where logic-based rather than data-based sequencing patterns like

J———.. Y]

simpie to complex, chronological crder, etc. are presented.
While the effectiveness of various sequencing techniques is still

under question, a number of conclusions have been reached about sequenc- i

ing in general.
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Sequencing effects are long-range. The advantages ar dis-

advantages of using any sequencing scheme will not likely
show up immediately. Therefore, end-uf-course tests should
be used for evaluating effectiveness of sequencing techniques.
Within-course tests of small portions of the course are not
likely to reveal the true effects of sequence.

Sequence is important to low-aptitude students. Students

who have a high aptitude for the subject matter will learn
it in spite of sequencing. The lower uptitude of the
learner for the content, the more important it becomes
that some type of sequence and structure is provided.

Sequence is important with unfamiliar materfals. Students

who are familiar with materjals will leari regardless of order
of presentation, But as material beccmes increasinyly Unfamil-
iar *to the student, the importance of sequence increases.

Seguence 15 important to non-redundant materials. Some

instructional materialc are esperially redundant, stating
impertant points over and over again. Sequencing is not
especially important with these naierials, because the
student can pick up the second %ime anything he has missed
the first time. But if materials are non-redundant and
state their points only once, it is important that the

matcrials be sequenced according to some rationale.

"
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2.4 Sequence Learning Objectives with Independent Relationships

As was mentioned earlier, learning objectives i
with independent relationships may be arranged I{ !
in any sequence; however, such Tearning objec- }
tives generally will not be placed between i
learning objectives that have a dependent 1
relationship to each other. Any of the guide-
lines listed for sequencing learning with a e
supportive relationship may also be used <.)
for sequencing objectives with
independent relationships. However, with the latter, you need rot be
concerned about locating the learning objectives (lose together in the

sequence unless condition or equipment constraints indicate otherwise.

2.5 Sequence Commion-Factor Learning Objectives T

W '
Common- factor learning objectives are P
learning objectives that are¢ identical or ! !:
learning objectives that have identical 1:r
b ,
;- N
|

action words and similar objects of the
action in the learning objective statement.

. , l_-)' .
Figure [1.11 contains an example of the (ﬁi
former and Figure 11.12 contains an

example of the latter.

Consider the learning objective "desolder." [t occurs under both
"remove defective capacitor” and "remove transfurmer.” But you will
want to teach desoldering only one time. Therefore, you have two choices.

You can delece the learning objective in all cases excepl the first time
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- REPAIR PRINTED
CIRCUIT BOARD

|

l

TROUBLE SHOOT REMOVE REMOVE
PRINTED CIRCUIT DEFECTIVE .
BOARD CAPACITOR TRANSFORMER

NESOLDER DESOLDER

«

FISUREIL.11: Example of Partial Learning Analysis Showing Common Element Learning Objectives

IDENTIFY IDENTIFY iDENTIFY
CAPACITORS TRANSISTORS RESISTORS

I

L | I | |

|

‘—_IDF.\)‘”FY IDENTIFY IDENTIFY IDENTIFY IDENTIFY ] iDENTIFY ‘CDOEL,\:)TF:FBYAND
‘ < HAP COLOR
COUDES COLORS SHAPES SHAPES CODES l s goLon BA

FIGURE II.12: Example of Partial Learning Analysis Showing Similar Learning Objectives
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it appears in your list of sequenced cbjectives. Or, since desoldering
1s a prerequisite to a number of other objectives, you can delete 1t from
every place it appears and teach it (probably along with soldering, if
soldering is required in the course),near the beginning of the course.

In Figure I1.12, note that "identify capacitors," "identify transistors,”
and "identify resistors" are required at different points. One logical
way to handle these common factor learning objectives 1s to group all
“identify" learning objectives and place them near the beginning of the
course.

While common-element learning objectives generally should be listed
early in the sequence because they represent information or skills basic
to many learning objectives, the delay between introducing such objectives
and the actual application of the objectives should be minimized. This
is so that material learned at the beginning of training will not be for-

gotten by the time it is practiced as a part of other learning objectives.

2.6 Structure Learning Objectives into Groups

While sequencing learning objectives,
you undoubtedly realized that you were
dealing with quite a few items; so many,

in fact, that you might have had difficulty

in getting a clear picture of the relation-

ship between all of them. You can partially

overcome this difficulty by dividing the
learning objectives into large groups that will provide organized,
manageable blocks of content with which you can work. How many learning

objectives you group into a block is an arbitrary matter, At this point,
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you are simply identifying learning cbjectives that can be grouped because

relationship between the learning objectives involved. Group-

ing can help you in the following ways:

A.

A.
E
‘ B.
C.

D,

Grouping content areas early will help you get a clearer
picture of the scope and nature of your developing program.
Grouped learning objectives can be worked on independently.
If one person is responsible for development of the total
system, he can work on later groups if all the material is
not available for earlier groups.

When more than on2 person is assigned to develop course
materials, different people can be assigned responsibility
for different groups. Each person then can work relatively

independently on a group of learning objectives, conferring

with others as needed.

Following are some guidelines that should be helpful in dividing

the learning objectives into groups:

Remember that some grouping of tasks was done in Block I.5.
While this was a tentative grouping, the learning objectives
for these groups of tasks should be kept together unless a
decision has been made to change the grouping.

For a particular group, select learning objectives that bear
a close relationship to each other. Combined, they should
make a self-contained group.

Combine learning objectives so that the group has a natural

beginning and ending point.
Be sure q]] learning objectives are inciuded somewhere.
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E. In general, learning objectives within your grouns will remain
in exactly the same order as your original sequence. However,
since dlviding learning objectives into groups should help
clarify your total program, co not hesjtate to re-sequence
objectives where necessary.

F.

Do not assume that your group of learning objectives is
unalterable. Subsequent decisions may require you to re-

evaluate what should constitute a group.

3.0 OuTRUTS
The outputs of this block should consist of:
3.1 Products

The final list of sequenced and structured learning obJectives.
(See examples that follow.)

3.2 Other Documentation

1. Rationale for any major sequencing decisions

2. Rationale for any major changes made in the sequence as a

result of Phase III, JV, and V activities

EXAMPLES

Structured learning objectives for the Job: OH-58 Helicopter
Repairman (Action portion only)

1. Main Transmission Functions

A. Main transmission pylon supports
1. inspect main transmission pylon supports
2. install main transmission pylon supports
3. remove main transmission pylon supports

i i
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B. Main Transmisston drag pin assenbly
1. procure main transmission drag pin assembly
2. inspect main transmission drag pin assembly
3. install main transmission drag pin assembly
4, remove main transmission drag pin assembly

ol
e ‘“wwwwwwwuwwww

C. Main Transmission Orive Quill Seals
1. inspect main transmission drive quill seals

D. Main Transmission Thermo Switch
1. procure main transmission thermo switch
2. inspect main transmission thermo Switch
3. install main transmission thermo switch
4. remove main transmission thermo switch

E. Main Transmission 011 Filter Head Assembly
1. inspect main transmission oil filter head assembly
2. install main transmission o1l filter head assembly
3. remove main transmission oil filter head asseml.ly

Sequenced learning objectives for the task: Maintain power
train system on OH-58 heljcopter. (After the task analysis
in Block II.1, Figure 1I.3.)

Point to and Name:

1.

each component of an actual OH-58 helicopter drive
shaft while referring to an exploded view diagram
of the drive shaft.

Disassemble the OH-58 helicopter drive shaft while
referring to a checklist which names but does not
picture the components.

Dissassemble the drive shaft without the aid of a
checklist or drawing.

Assemble a drive shaft while referring to a check-
list which names but does not picture the components.

Assemble the drive shaft without the aid of a check-
1ist or drawing.
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Defining objectives for learning is one of the critical events of
instruction. The components of a properly defined behavioral ob-

jective are discussed in reference to their relevance to the design

of instruction.

Gagné, K. M. Essentials of learning for instruction. Hinsdale, I11.:

The Dryden Press, 1974.

This is a brief text highlighting the essential facts of human
learning and emphasizing the role of the instructor in the class-
room, It describes the development of learning objectives and
provides exampl'es of learning objectives for all categories of

learning outcomes.

Gagné, R. M., & Briggs, L. J. Principals of instructional design.

New York: Holt, Rinehart and Winston, Inc., 1974,

The development of behavioral objectives for different types of
learning is explained. The preparation of objectives which de-

scribe the situation, human capability, object, action and con-

straints is presented for analysis.
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£ Kibler, R. J., Cegala, D. J., Barker, L. L., & Miles, D. T. Obiectives i
- for instruction and evaluation. Boston: Allyn and Bacon, . _
g; A detailed analy.is of the elements in objectives necessary for the
§ planning and d=sign of instruction is a vital prerequisite for the

production of effective instruction. This book presents the important

£

functions that objectives can serve in improving instruction.
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Mager, R. F. Preparing instructional objectives. Belmont, Calif.:
fearon, 1962.

This short book defines educational objectives--behavior, concitions,
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: and criterion of performance. Although this pbook is aimed at teachers,
the recognition of the need to specify objectives in terms of expected =

student performance has wide-spread importance in any educational

program.
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Marine Corps Development and Education Command. Analysis of performance
requirements (IAC 0202). Quantico, Va.: Instructor Training

chool, Educatioral Center, n.d.

"Analysis of Performance Requirements" provides a brief but syste-
matic description of job analysis procedures. The booklet outlines
procedures for subdividing Defense Occupational Specialties into

separate observable behaviors, which in turn form the basis for :

) learning objectives. i
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Swezey, R. W., & Pearlstein, R. B. Developing criterion-referenced
tests. Reston, Va.: Applied Science Associates, 1974.

The development of criterion-referenced tests requires a state-

ment of objectives. If valid tests are to be produced, then the

objectives should be evaluated to assess their adequacy. Levels of

objectives are identified as well as standards for evaluating them.
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ezdquarters,
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oriented training (TRADUC Pampnlet No. 600-11). Fort Monroe, Va.:
Headquarters, United States Army Training und Doctrine Command,

October 1973.
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101

ir Force, Air Training Command, July 1973.

W

e

El

e

e




, |
E 102 ‘

Deterline, ¥. A., & Lenn, P. D, Coordinated instructional systems J
training: A self-study course for teachers. Palo Alto, Calif.:
Sound Education, Inc., 1972.

The design of valid tests is one critical ccmponent of the in-
structional design process. In order to assess the effectiveness
of any instructional program it is necessary to develop some

means of measuring the output of student learning.

Johnson, E., & Mirabella, A, Test fide{ity: Coungruence of test con-
ditions with actual Army tasks. Proceedings of the 16th Annual
Conference of the Military Testing Association, 1374, 590-595.

One method to redice the cost of training and testing procedures
is to develop simulated approaches to testing for appropriate job !
tasks. Fidelity as it relates to training and testing is discussed

in regard to specific job tasks.

Osborn, W. C., Harris, J. H., & Ford, J. P. Functionally integrated
performance testing. Proceedings of the 16th Annual Canference
of the Military Testing Associatien, 1974, 582-589,

Job proficiercy tests play a critical role in decizions relating to
evaluation training, evaluating MOS proficiency,or evaluating unit

readinzss. This paper presents the results of research investi-

gating various methods of job proficiency evaluation.
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Sugrue, E. D, (Project Director). Turning point...an evaluation of i
tue professional skills needed to support the continued growth :
of the volunteer Army. Boston: WYarbridge House Tnc., 1974,

This report analyzes a Study designed to identify the major tiain-
ing neads of Army recruiters, to design a master plan for neeting
these needs, and o develop a curriculum design for a basic re-
cruiting training course., Detailed descriptions of the test
methodology used, »s well as the type of questionnaires employed

to gather data are described.

Swezey, R, W., & Pearistein, R. 8. Developirg criterion-referenced
tests. Reston, Va.: Applied Science Associates, 1974.

Criterion-referenced tests measure what an individual can do or
knows comparel to what he must be able to do or know in order to
successfully perform a task. This manual provides guidance on the f

construction and use of criterion-referenced tests.

i Thorndike, E. L. (Ed.). Educaticnal measurement. Washington: American
' Council on Education, 1971.

This text is a collection of papers dealing with issues in the con-
struction, design and administration of tests. A background dis-

cussion of measurement theory relevant to a clear understanding of

testing is elaborated upon in several articles.
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Thorndike, E. L., (Ed.).
American Council of Education, 1971,

Thorndike's book is a collection of articles concerned with tra-

ditional measurement questions. Several articles deal wivh test

construction and design, measurement thecry, and analyzing data

from test items. The naive test designer would find these

articles helpful.
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Educational measurement. Washington, D.C.:
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Ocpartment of the Air Force. Handbook for designers of instruct?onal
systems: Planning, developing, and validating instruction {Vol.IV,AFP
50-58). Washington, D.C.: Headquarters, United States Air Force,

\]u]y ]973 .

Cnce the objectives for a course of study have been defined, it is
necessary to sequence objectives so that transition from one skiil
to another will be optimal. Objectives are sequenced and structured

to provide a smooth flow of learning opportunities.

Gagne, R. M., & Briggs, L. J. Principals of instructional design.
Neww York: Holt, Rinehart and Winston, Inc., 1974

Course planning involves the sequencing of instruction to ensure
that relevant prerequisite or subordinate capabilities are learned
before superordinate tasks. One method of sequencing instruction

{5 tc design learning hierarchies which trace prerequisite capabil-

ities of an objective to the entry behavior level of the trainee.
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ACROMYMS

AFS - Air Force Speciality

|

AR - Army Regulations

CMI - Computer Managed Instruction

b sl i

CRT - Criterion Referenced Test
CODAP - Comprehensive Occupational Data Analysis Programs
DOS - Defense Nccupational Specialities

FM - Field Manuals

FOJT ~ Formal On The Job Training

GED - General Educational Development

HQ - Headquarters

ISD - Instructional Systems Development

ISS - Instailation Support School

ITV - Instructional Television

JPA - Job Performance Aids

JPM - Job Performance Measure

KOR - Knowladge of Results
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L0 - Learning Objective

LS - Learning Step
MODB - Military Occupational Data Bank

MOS - Military Occupaticnal Specialities (Army/Marine Corps)

MWO - Modification Work Orders

NIH - Not Invented Here

NOTAP - Naval Occupational Task Anmalysis Program

IR )

0JT - On The Job Training

AR AT

OSR -~ Occupational Survey Report f

K el

POl - Program of Instruction

~aHHGhif

QQPRI - Qualitative and Quantitative Personnel Requirements Identification

;; RS - Resident School

AT

SME - Subject Matter Expert

o Bl B wAE

SMP - System Master Plan a

S0P - Standing Operation Procedures, Standard Operating Procedures

STEP - Self-Teaching Exportable Package
TAK - Trainer Appraisal Kit

éi TI - Traditional Instruction
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TLO - Terminal Learning Cbjective

TM - Technical Manuals

TOE - Tables of Organization and Equipment

TRADOC - U.S. Training and Doctrine Command
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ABILITY GROUPING: Arrangement whereby students are assigned to groups
on the basis of aptitude testing.

ABSOLUTE STANDARDS: A statement defining the exact level of performance
required of a studeit as a demonstration that he has mas-

tered the coursa objective(s). Criterion-referenced tests
are usually based on an absolute standard,

ACHIEVEMENT GROUPING: Arrangement whereby students are assigned to

groups according to their performance on pretests of units
of the course.

ACTION: Occurs in terminal learning objectives and learning objectives;

describes the specific behavior the learner is to exhibit
after training.

ACTION VERBS: Verbs that convey action and reflect the type of learn-

ing that is to occur. Action verbs must reflect behaviors
that are measureable, observable, verifiable, and reliable.

ACTIVITY STEP: One simple operation or movement that comprises part of

a job. A job performance standard consists of a list of
these operations or movements.

ADJUNCT PROGRAMMING: A method of combining the features of good exist-
ing instructional materials (e.g., films, textbnoks) with
special directions or questions to guide the learner.

ADMINISTRATIVE CRITERIA: 1In media selection, the options that course-
ware be developed locally or at some central location.

ALGORITHM: A rule or procedure for accomplishing a task or solving

a problem.

ALPHANUMERIC: Refers to a combination of letters and numbers; for
example, on the keyboard of a teletype.

ALTERNATE PATH: Refers to elements which have relationships in which
the specific situation encountered 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 choice
of action,

ATTITUDE MEASURE: An instrument designed to gather information about
how people feel toward a particular object. This could
include liking or disliking subject matter, usefulness
of a medium, or opinions about the medium,

AUDIO-ONLY PROGRAM: A production which does not contain any video
or pictures; for example, a record or radio program.

AUDIO FRODUCER: Prepares tape recordings and produces audioc 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 reliable information about the current
level of performance of the intended student population.
This data can be used to confirm the need to develop new
instruction, or can be used as a comparison in ascer-
taining differences between students' performance be-
fore and after instruction.

BEHAVIORAL ATTRIBUTES: Qualities or activities that characterize an
object or process. Behavioral attributes characterize
each category of Tearning.

BLOCK SCHEDULING: Mode of instruction whereby all students receive
the same instruction at the same time.
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PLOCKING: Refers to the process of defining and illustrating the
different camera movements and camera shots in a tele-
vision or film script. A blocked script may also

contain directions as to the movement of actors as well
as scenery changes.

CHECKLIST: Job performance aid which 1ists the elements of a task
in_the sequence of execution. The job holder places
a check beside each elevent as it is accomplished, thus
insuring that the task is completed.

CHRONOLOGICAL ORDER: Arranging content in order from one topic to
another based on when thay occurred in time.

COMMON-FACTOR LEARNING OBJUECTIVES: Refers to learning objectives that
are identical, or that have identical action words and

similar objects of the action in the Tearning objective
statement,

COMPARATIVE SEQUENCE: Sequencing which starts with familiar topics
and goes to unfamiliar ones.

COMPLEXITY CRITERION: In media selection, the degree of complexity
required of instructional materials in order to ade-
quately train students to meet learning objectives.

COMPUTER MODELS TECHNIQUE: Occurs during the simulation of an opera-
tional system; involves having & computer simulate the

imajor operations of the system, under a variety of condi-
tions.

CONDJTIONS: Occurs in terminal iearning objectives; describes what
is presented to the student in order to accomplish the
specified action, that is, it describes the important
aspects of the performance environment.

CONTIGUITY: Refers, in learning, to the principle that events which
occur closely together become associated by the learner.

CONTINGENCY MANAGEMENT: The establishment of a set of procedures by
which trainees are required to perform a certain amount of
work or to achieve certain objectives before engaging in
activities that are preferred by the trainee (e.g., recrea-
tion, a break, or a more desirable training event),
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COURSE DOCUMENTATION: Information describing the current content
of a course {instructional materials, tests, instructor's
manual, evaluation plan, student's manual) and its develop-
mental history (Jjob 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 irstructional set-

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 ic 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 SEQUENCE: 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 gathe: information for any specific

purpose.

DATA RECORDING PLAN: Method of tabulating background responses and
test data.

DECAY RATE: The amount of time it takes a trainee to forget what he
has learned in school. If the decay rate is high then a
trainee should not receive instruction in a specific
task until shortly before he will actually perform it.
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DECISION TREE. Flowchart; graphic representation of the sequence of a
specific activity or operation.

DELIVERY SYSTEM: Any method containing plans and procedures for the
presentation of instruction. Platform instruction, tele-
vision, FOJT, and STEPs are all delivery systems.

DEPENDENT RELATIONSHIP: Occurs when skills and knowledges in one
learning objective are closely related to those in the

other learning objective. In order to master one of the .
Jearning objectives, it is first necessary to learn the
other,

gj DOWNTIME: Refers to the period of time when equipment is inoperable,

% DUTY: One of the major subdivisions of work performed by one indi-
£ vidual. One or more duties constitute a job.

DUTY TITLE: Categorizes groups of tasks under identifiable head-
i ings to help in the organizing of lists of tasks.

b EMPIRICALLY BASED REVISION: Revision based on the results of test

data and the collectior of other types oi quantitative
information.

g ENTRY BEHAVIOR: The skill, knowledge, and/or attitude required be-
: fore beginning a new segment of instruction; also may

( refer to the capability a person has prior to new
] learning.

ENTRY SKILLS: Specific, measurable behaviors that have been determined
through the process of analysis of learning require-

ments to be basic to subsequent knowledge or skill in the
course.

ENTRY SKILLS TEST: A measurement instrument designed to determine if
a student already possesses certain skills or knowledge
needed as A prerequisite before undertaking new instruc-
tion.

ENTRY TEST: Contains items based on the objectives that the intended
students must have mastered in order to begin the course.
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ERROR OF HALO: Occurs when an observer sometimes allows his rating
of performance to be influenced by his general impres-
sion of a person.

ERRORS OF LOGIC: Occur when two or more traits are being rated. It
is present if an observer tends to give similar ratings
to traits which ¢ 1t necessarily go together. The
traits are relatea only in the mind of the person making
the error.

ERRORS OF STANDARD: Occur when observers tend to rate performers too
high or too low because of differences in their standards.

EVALUATION: The process of inierpreting the results of measurement
data (e.g., tests, JPMs) for the purpose of making a
judgment or decision on the instruction or on the success
of a treinee.

EVALUATION CRITERIA: The measures used *o determine the adequacy
of performance.

EVALUATION PLAN: A method or outline of what set of procedures will
be used to gather data and information for the purpose
of assessing a course of instruction.

EXTERNAL CUES: .ignals for action that exist outside of the student
(conditions, features, or characteristics of the job
environment that trigger action).

FALSE NEGATIVE: Occurs when a person can perform the task but
receives a failing score on the test.

FALSE POSITIVE: Occurs when a persen cannot perform the task bul
receives a passing score on the test.

FEEDBACK: The return of information. Information on student per-
formance is "fed" back to the student so that he can
improve that performance; to the instructional designer
so that he can improve materials and procedures on the
basis of student needs; to the management system so it
can monitor the internal and external integrity of the
instruction and make appropriate revisions. Or, refers
to the flow of data or iaformation from one step in
the 1SD Model to others,
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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.

FINST 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

ik 'rough' form and witl be revised on the basis ¢f test
y results and other data.

FLOWCHART: A graphic representation of the sequence of a specific
activity or operation; decision tree.

T AT

FRONT END ANALYSIS: Refers to job analysis, selection of tasks for
training, and development of JPMs.

e Y AP Al
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FIXED SENUENCE: Refers to elements that are always done in the same
order.

T
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GRAPHIC ARTIST: Designs and prepares & wide variety of visual illu-
strations such as graphs, charts, and diagrams,

M1 0

; ; GRAPHIC SCALE: Measurement device which includes some type of number

(N line on which students indicate their attitude toward
i a sccial cbject.

GO 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 RcLATIONSHIP: Occurs when skills and knowledges in one
objectivc are unrelated to those in the other objective.
Mastering one of the objectives does not simplify the
other.

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 a major determinant of the kind and amount
of instruction given. Here, it nearly always implies
some form of self-pacing.

INSTALLATION SUPPIRT SCHOOLS: Organized and operated by individual
units or rommands to meet local training requirements.

INSTRUCTIONAL CONDITIONS: The amount of participation which the
instruction requires of tihe learner. Instructional
ronditions 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 trainec., toward the qoal of
course comnpletion.

INSTRUCTIONAL PROGRAM: The development of various materials (books,
audiovisual productions, etc.) designed to achieve a
specific training qoal,

INSTRUCTIONAL SETTING: The vehicle through which a trainee who
initially is not able to perform a task becomes proti-
cient in performing the task; for examnle, performince
aids, self-teaching exportable packages, fcrmal on-job
training, 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 with the preparation of individuals to serve the
operating system.

INTERNAL CUES: Internal biological signals that initiate nr guide
behavior.

INTERNAL EVALUATION: Assessment of the effectiveness of an instruc-
tional program in t2rms 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
job 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 1istings of
duites, tasks, and elements necessary to pertform 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.

MIE TRI TR e

JOB PERFORMANCE MEASURES: Tests that are used to evaluate proficiency !
of a job holder on each task he perfoirms. :

JOB PERFORMANCE TEST: Test used to determine whether or how well an
individual can perform a job. In may include either all
of the job performance measures for a particular job or
a subset of the job perfoirmance measures.

JPA--JOB PERFORMANCZ 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~
v2loped to eliminate ov minimize training requirements
for some tasks.

FNOWLEDGE OF RESULTS: Feedback; information provided to the student
] indicating the correctness of his response. Evaluative
1 knowledge of results indicates whai a student is doing
’ right and what he is doing wrong. Comparative knowledge
of resuits indicates how the student's response compares
to the objective or standard established by the instruc-
tor.

LEARNER CHARACTERICTICS: The traits possessed by iearners that could
affect their ability to learn (e.g., age, 1.Q., readiny
level, etc.).

LEARNING ACTIVITY: The specific behaviors a student performs during
a particular episode of learning.

LEARNING AMALYS1S: A procedure to identify subelements that must be
learned before a person can achieve mastery of the
performance.

LEARNING CATEGORY: A division of learning behavior. All learning
may be classitied into one of four learning categories:
mental skill, physical skill, informaiion, or attitude.

LEARNING EVENT: The immediate outcome of a learning activity.
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LEARNING GUIDELINES: Statements which specify tne learning events
and activities appropriate to specific instruction,
Learning guidelines combine to form learning sub-
categories.

LEARNING HIERARCHY: draphically portrays tae relationships umong
lTearning tasks in which some tasks must be mastered
before others can be learned.

LEARMING 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
learned before a person can learn a given task.

LINK TRAINER: Mechanical training device which simulates the cock-
pit of an aircraft.

RESPONSE RIAS: Tendency to favor a certain response over others.

MANAGEMENT PLAN: Program for the assignment, monitoring, and assess-
ment of the personnel, materials, and resources dedi-
ccted to a specific mission, operation, or fuuction.

MASTERY: In terms of leaviiing, 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 scoves.

MEASUREMENT: Consists of rules for assigning numbers to objects to
represent quantities of attributes.

MEASUREMENT ERRORS: Incorrect procedures carried out during the
measurement process which invalidate the results. These
errors result from unfounded assumtions nade 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.

MEDTA: Means for presenting instructional material to learners; for
example, books, audiotapes, and filmstrips.

MEDIA ALTERNATIVE: A form of irstructional material that contains
the stimulus criteria required by a specific learning

activity.

MEOYA MIX: Combination of different media used to present a unit of
instruction,

MEDIA POGL: AY1 of the media options suitable for a given unit of
instruction. The final media choice is drawn from the

media peol.

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 identifying, 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: Methods which make information easier to remember; memory
aids,

T T L e
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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 package usually con-
taining all the necessary materials a learner needs to .
meet some or part of a terminal learning objective. '

{ MULTIMEDIA PACKAGE: Self-contained instruction:? ‘it in more than
3 one medium.

NARRATION: 1Is the voice overheard o4 an audiovisual program.

NARRATOR: 1Is the person whose voice is heard describing or comnenting
upon the centent of a film, television program, etc.

NUMERICAL SCALE: Measurement device which associates verbal descrip-
tions of social objects with numbers and requires studerits
to indicate their attitudes by marking the appropriate
number.

OBSERVATION INTERVIEW: Job holder is observed in the jot environment
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 samc
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 inven-
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 problem.

PERT--PROGRAM EVALUATION REVIEW TECHNIQUE: PERT is a method of moni-
toring the flow of a large project by breaking it down
into small individual activities and assigning each
activity a specified amount of time for completion.

PHYSICAL SKILLS: Specified muscular activities for accomplishing
a goal.

POST FEEDBACK DELAY: The pause which follows the presentation of
feedback. This allows time for the correct response to
"sink in."

POSTTEST: A test administered after the caompletion of instruction to
assess whether a 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 cut the distinguishing
features of an object and explaining the differences
between them.

PRETEST: Administered prior to instruction to determine how much
the student already knows,

PROCESS EVALUATION: An early stage in I1SD development that identifies
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
this particular instruction.

e s, gl




124

PROCESS STANDARDS: Refers to the conditions which inust be satisfied for
a job to be successfully completed. Process standards refer
to sequence, accuracy, speed of performance, and complete-
ness.

T AT T TR A S P T

PROGRAMMED INSTRUCTION: Instructional materials which present subject
: matter in a series of small sequential units which require
] : responses from the student.

o
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3 ; PROMPT: A word or other signal that initiates or guides behavior;
a cue.

QUALITY CONTROL: Process of measuring and evaluating in order to main- ;
tain course standards through adjustments in instructional
materials or procedures.

QUALITY ZONTROL DATA: Information which reflects tne degree of success
achieved by a system or operation.

RANDOM SELECTION: Choosing people or objects at random rather than
according to some systematic plan.

RANK ORDER: The assignment of ranks to students. This could refer to
groups, such as the top 10%, or simply listing each stu-
dent from highest to lowest. Rank ordering is appro-
priate when there is a need to select the fastest, the
most accurate, o1 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 low 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 of the procedures to be taken
to modify the structure or coi.tent of a course,

REWARD SEQUENCE: Scheduling the more pleasant activity ts 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.

SAMPLING 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 ona 1 to 10 scale with the
actvai 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: Self instructional study units;
generally sent to the student wherever he is stationed.

SEQUENCING: Ordering instruction; proper sequencing allows the
iearner 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.
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SIMULATION: Any change from reality or any imitation of reality.
Three types are common: simulating part of the system,
simulating the operation of the systam, and simulating
the environment in which the system will operate.

SIMULATORS: Machines or processes designed to provide training which
will have high positive transfer to the real world equip-
ment or situation. Simulators are ordinarily cheaper,
safer. or more available than the actual situation or

equipment.

SLIDE-TAPE: A combination of visual slides and an audio tape syn-
chronized s¢ that the audio describes the cuntent of
the slides.

SOFT DATA: Obtained from attitude or opinion surveys. This data is
not as reliable as hard data.

STANDARDS: Occurs in terminal learning objectives or learning
objectives; describes the criterion or standard ¢f per-
formance which must be attained.

STIMULUS CRITERIA: Those basic qualities or capabilities of a
medium that are required to carry out the intent of the
learning activity; for example, visual images, motion,
color, and sound.

STORYBOARD: A collection or series of small pictures which describe
the action and content that will be contained in an audio-
visual or visual-only production. A sequence of these
small pictures comprise a storyboard.

SUBJECT MATTER EXPERT: A person who has professional skill in the
performance of some job and who is consulted by an in-
structional designer in the process of job task amalysis.

SUPPORTIVE RELATIONSHIP: Occurs when sxills and knowledges in one
objective have some relationship to those in the other
objective; the learning irvolved 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 ctands for or represents something else. A
plus sign (+) is a symbol for the mathe—atical operation
of addition.

SYSTEM MASTER PLAN: Control document used to coordinate the develop-
ment and implementation of an instructional program.

SYNCHRONIZING PULSE: An audible or inaudible sound used to coordinate
the audio and video portions of a slide-tape program so
that audio and video (i.e., slide and narration) are
cnordinated.

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-THROUGH TECHNIQUE: Occurs during the simulation of an operational
system; involves talking through each operation in the
new system tn determine decisions and contingencies.

TARGET POPULATION: The pool of potencial entrants to training for
which instructional materials are designed and tried out.

TASK DELAY TCLERANCE: 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.

TASK: Formed in clusters which make up duties. A task is the lowest
Tevel of behavior in a job that describes the performance
of a meaningful function in the job under consideration.

TASK INVENTORY: List that itemizes al' 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 during training, TLOs are bruken
down into their component 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 cther resources, which prohibit job
performance meazures 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, woney, 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 cnurse 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: 1In media selection, the options that
training must be either small group, larye grcup, indi-
vidualized at a fixed location, or individualized inde-
pendent of location.
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TRYOUT: Practice test; the purpose is to make the tryout as realistic
as possible by eliminating as many sources of unreliadbility
as possible,

UNDERTRAIN: Provide inadequate training that does not prepare a
student to meet regular 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.

N Sl B e e i

VALIDATION PROCESS: Testing instructional materials on a sample of
the target population to insure that the materials are
effective.

TR

VALIDITY: The degree to which a test measures what it claims to
measure.

YALUE 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 instructional objectives that have not been
demonstrated to be positively necessary.
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VIGILANCE LEVEL: General degree of watchfulness or attentiveness
to what may come.

VISUAL FORM: In media selection, refers tc whether alphanumeric or
pictorial characteristics are reguired in a learning
situation.

VISUAL SPECTRUM: The type of color required of instructional
materials. Some must be with full colior, 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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NOTE:

INDEX

The Roman numerals following each entry refer to the Phase

numbers; the Arabic numerals refer to the page numbers,

Ability grouping, III: 125
Achievement grouping, III: 125
Activities, see Learning activities
Adjunct programs, ITI: 251
Affective component: attitude
learning, III: 66-67, 105
Air Force Specialties (AFS), I: 3,8
Algorithms, III: 20-22, 71-104
Antisubmarine warfare (ASW)
training program, Navy, Ill: 142
Attitude learning: learning sub-
category 11, III: 66-70, 103-104
affective component, IIl: 66-67,

103

behavioral component, III: 66,
70, 104

cognitive component, III: 66,
67-70, 104

Audio producer (production person-
nel), III. 228

Audio-visual production, III:
244

235~

Baseline data collection, V: 25-26,
70-71

Behavioral ccmponent: attitude
learning, II1: 66, 70, 104

Block scheduling (group instruc-
tion plan), III: 124-125

Classifying: learning sub-
category 2, III: 38-40, 74-75

Clustering, task, I: 244-245

Cognitive component: attitude
learning, III: 66, 67-70, 104

Command Job Analysis, scihiedule for,
I: 58

Common-factor learning objectives,
IT: 90-92

Comprehensive Occupational Data
Analysis Program (CODAP),
I: 121

Preceding page blank

132

Computer-assisted instruction (CAI),
ITI: 19

Computer-managed instruction, III:
191-194

Conditions, JPM, I: 177-178
on-the-job, task, I: 24-26, 89-93

Contiguity, III: 41

Contingency-managed instruction,
IT1: 187-189, 215

Contract, student (or pertormance),
I1I: 189

Cues, JPM, I: 179
prompts for student learning, [I1I:

6-8

task, I: 25, 27-28

Data collection,
for external evaluation, V: 68-77
for internal evaluation, V: 1-8,
29-46, 53-62
for JPMs, T:45-46
for rating tasks, I: 133-139
Data collection plan for job analysis,
alternate or short-cut, 1: 47,
77-78
form preparation, I: 49-51, &9
group interviews, I: 40
individual and observation inter-
views, I: 36-37, 41-46, 52-62
jury-of-experts, I: 39-40
questionnaire survey, I:
45, 46, 68-73
Decision-making: learning sub-category
3, II1: 46-48, 83-86
Decisions, management, Executive
Summary: 20, 24-25, 30-32, 36-37,
42-43, 51, 54-55, 59, 63, 69-70,
75-76, 81-82, 85-86, 91-92, 96-97,
100-101, 108-109, 114-115, 119-120
Decision trees, see Algorithms
Defense Occupational Specialties (DOS),
I: 3, 8, 214
Delay tolerance, see Task delay ...

37-39,




Delivery system, III: 213-214,
see aiso Media and Instruct1ona1
management plan and delivery
system

detecting: learning sub-category 4,
ITI: 43-45, 78-82

outy, I: 11-12

Electronic technician (production
parsonnel), III: 229
Element(s), I: 17-22
alternate-path, I: 22-24
fixed-sequence, I: 22-24
Entry behavior, student, I1I: 62-77
definition of, Il: 62-63
entry tests for, Il: 70-72
outputs, II: 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 nrocedure, II: 69
tests to verify assumptions
about, II: 63-69
Entry test, development of, II: 72
need for, II: 70-72
Equipment-oriented jobs, I: 81-83
Errors in measurirg and testing,
I: 201-205; IV: 33
of halo, I: 203-204; 1IV: 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 anaiy-
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, I: 216-218
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Existing courses (continued)
outputs, I: 218, 227-228
procedures for, I: 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, 2156

outputs, IIl: 216-217

procedures for, III: 201-216

rationale for, IIl: 198-201

with reference to delivery system,
IIT: 213-214

with reference to learner charac-
teristics, III: 203-205

with reference to learning guide-
lines, III: 208-213

with reference to management plan,
I1T: 214-215

External evaluation, V: 63-86
baseline data collection, V: 70-71
data collection methods, V: 68-69
data collection procedures, V: 69-

77
data consolidation, V: 78-81
data requirements, V: 66-68
data sources, V: 65-66
documentation, V: 84-85
job performance evaluation data
collection, V: 71-73
outputs, V: 83-85
personal interview data, V: 74-75
planning phase, V: 65-69
procedures, V: 65-83
purposes of, V: 63-65
questionnaire use, V: 73-74
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, 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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Formative evaijuation, 1I1I: 280-28)
Front End Analysis, 1: 216-218

Graphic artist (production person-
nel), II1: 227-228

Hard data, V: 4

Identifying symbols, learning sub-~
category 3, IIl: 41-42, 76-77
Installation Support Schools (ISS),
I: 238, 258~259; 11I: 140-142
Instruction, conducting, IV: 29-39
course documentation, pre-
instruction review of, IV:
32-34
changes in, IV: 36-38
documentation of changes,
problems for, IV: 35-37
follow-up activities, IV: 37-38
function of instructor, IV: 29~
31, 32-38
outputs, Iv- 38
procedures, IV: 32~28
test administration, IV: 32-33,
34-35
training of instructors, IV: 34-
35
Instruction, develepment of, III:
221-287
adjunct programs, IIl: 251
aims, III: 221-223
audio~only script guidelines,
111: 230-232, 233
audip-visual production, III:
235-244
Formal On-the-Job Trairning
(FOJT), I1I: 260-262
Instructor's Guide, III: 265~
266
Job Performance Aids (JPAs),
111: 252-260
needs and constraints, IIl:
224-225
outputs, II11: 270
platform lectures, II]: 248
pre-testing of draft materials,
I11: 263-265
printed materials, III: 246

Instruction, development of (con-

tinued

procedures, [II: 224-269

production persoanel, III1: 227-229

Drog:;nn:d instruction, I1I: 246-

resources, [II: 225-230

Self-Teaching Exportable Packages
(STEPs), III: 248-24¢

slide-tape production, II1: 239-
244

Students' Guide, IIl: 269

supplementary instruction, III:
249-250

television program production,
I1I11: 244-246

terms defined, II1: 286-287

types of instruction, III: 230-
263

user instructions, IIl: 265

video-only materials, III: 232,
234-235

Instructional management plan and

delivery system, III: 105-197

block-scheduling for group
instyuction, III: 124-125

consumabies and courseware, III:
136-137

course management, III: 126-127

definition, IiI: 105

equipment and facilities, III:
135-136

for instructors, III: 131-135

for]student processing, II1: 127-
30

for support personnel, III: 135

funct;on of guidelines, III: 106-
10

group assignment, methods of,
ITI: 125

management guidelines, III: 124-
137

media costs, III: 112

media mixes, IITl. 107-318

media selection, III: 118-124

outputs, III: 142-143

procedures for specifying, III:
107-142

program completion, III: 131

se1f~pacing mode, 1I1: 124, 125-
26

System Master Plan (SMP), III:
105, 167, 138-142
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Instructional management plan, imple- Instructional materials, validation
mentation of, IV: 1-18 of, (continued)
equinment, IV: 148 revision requirements, 1I1I: 308-
instructor's manual, reviewed 317, 332-336
and supplementad, IV: 4-5 standards and consiraints for
materials, IV: 15 group trials, III: 313-314
procedures, IV: 4-1y Instructional methods and devices,
space allocation, IV: 14-15 ITi: 163172
staff training, IV: 7-12 audio-only systems, III: 163
student salection, IV: 13 audio-visual systems, TIT: 163-156
student manuals, reviewed and computer simulation, 1I[: 166-168
supplemented, IV: 6 print materials, III: 169-171
time allocation, IV: 14 special and non-standard items,
time relationships within ISD IIl: 171-172
process, IV: 3-4 visual-only systems, [II: 168-169
Trainer Appraisal Kit (TAK), Instructional secting(s), selection
Iv: 7-12 of, I: 230-264
Instructional materials, vaiidation assignment of tasks, [. 233-263 1
of, IIl: 280-346 clustering tasks, I: 244-245%5 L
attitude measures, 111: 288, cost aralysis for, 1: 241.242
294-295 definition of instruction:]
data analysis plan, III: 295-297, setting, I: 230-231
316 documentation for, I: 262-263
data collection and recording formal On-the-Job Training (F0JT),
system, I11: 287-293, 314-316 [: 231, 237-238, 256-258
data consolidating and analyzing, group iraining, I: 239
111: 304-308, 331 inputs, I: 23%-232
group trial, administering, III: Installation Support Schools (15S),
328 I. 231, 238, 258-259
group trial procedures,; Ili: 316- Job Performance Aids (JPAs), I:
317 231, 233-235, 236, 242, 245-249
individual trials, plan for con- Job Performance Measures in, I:
ducting instruciion for, III: 232
£97-298 , outputs, I: 262~263
individuai trials, steps in con- personnel data factor in, [: 249-
ducting, IlI: 298-303 250
learning objective rating, III: procedures, 1: 242-263
317-327 Resident Schools (RS), I: 231, 238-
rature and purpose of, III: 280- 239, 259 3
» 285 revision of task assignments, I:
outputs, III: 326-339 260-262
participant selection for group Self-Teaching Expurtable Packages j
trials, III: 317, 328 (STEFs), I: 231, 235, 237, 250- :
plan for group trials, III: 312- 255 :
328 work experience, I: 239-240 ?
plan for individual trials, III: In<Zructional Systems Development (ISD) §
285-298 program, documentation for, I: '
platform instruction, I1i: 329- 83-84, 87
331 initiation of, I: 1-5
procedures, IIT: 285-336 purpose of, 1: 2, 214
revision of attitude measures, rationale for sequence of, [: 5-6
ITI: 316 Instructional television (ITV), III:
194-195
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Job Performance Measures (con-

tinued)

in selecting instructional
settings, 1: 232, 242

in system revision, V: 110-11]

in testing, II: 44

Job Performance Measures, con-

struction of, I: 156-212

checklists for, I: 196-197, 211

conditians, 1: 177-178

cuas, 1: 179

cut-off scores for, I: 200-201

data collection for, I: 45, 46

documentation for, I: 191-193,
209

errors in measurement, I: 201-
205

outputs, i: 209

part-task testing, I: 185-187

phy?ical fidelity, I: 161-163,
67

predictive validity, I: 158-161,
167

procedures for, I: 165-209

process and product rating, I:
170-171, 195-196

rationale for, I: 156-157

rating scales for, I: 197-200

sample list of validated JPMs,
I: 210

sampling plan, I: 187-191

scering procedures, I: 191,
194-204

simulator requirements for, I:
163, 172-176

standards, i: 180-184

tes%ing constraints, I: 166~
70

tryout procedure, 1: 207-208

types of tasks measured, I:
164-1€5

validation and revision, I:
205-209

Job Performance Test {(JPT), I: 158
Jury-of-Experts, 1: 39-40, 41, 67

Knowledge of results (KOR), III:
31, 32, 33, 48, 51

Learning activities, see Learning
events/activities, specifying

R i b
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Learning analysis, II: 18-30
attitude cateqgory, 11: 28-30
jnformation category, 11: 23-26
mental skills category, Ii: 19-23
phys;cal skills category, II: 26-

2

Learning categyories and sub-categories,
I1: 16-17, 111: 11-17
Learning events/activities, specifying,
II1: 1-105
classification of learning
objectives, III: 10-17
conditions (active vs. passive),
I1I: 4-5
cues or prompts, III: 6-8
directions for, IlI: 24-26
feednack, II1: 6, 9-10
flowcharts (algorithms), 111: 18,
20, 71-104
guidelines for eleven sub-
categories of learning, III:
17-18, 35-70
learning categories with sub-
categories, III: 11-17
learning guidelines (general), 111:
3-6
outputs, III: 26
procedures, III: 3-26
purposes, III: 1-3
iearning guidelines, functions of,
III1: 1-4, 208-213
general, II1: 3-6, 10
specific, for eleven learning
sub-categories, IIl: i7-20,
35-70
sub-category 1: rule-learning and
using, III: 35-37, 71-73
sub-category 2: c¢lassifying, III:
38-40, 74-75
sub-category 3: identifying symbols,
1i1: 41-42, 76-77
sub-category 4: detecting, III:
43-45, 78-82
sub-category 5: making decisions,
I1I: 46-48, 33-86
sub-category 6: recalling bodies of
knowledge, III: 49-52, 87-90
sub~-category 7: performing gross
motor skills, III: 53-55, 91-93
sub~category 8: steering and guid-
ing, 1II: 56-57, 94-95
sub-category 9: positioning move-
ment, III: 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,
common~-factor, II: 90-92
testing, 1I: 36, 38, 39, 42-45,

49-50, 64

Learning Objective Analysis Work-
sheet, I1I: 7, I11: 27, 109, 224-
225 .

Learning objectives, sequencing and
structuring, see Sequence and
structure of learning objectives,
determining

Learning Resource Centers (LRCs),
I1I: 41

Learning steps (LSs), I1I: 4, 5, 36,
38, 57

Management decisions, see Decisions,
management
Management guidelines, I1l: 124-137
Management plan, see Instructional
management plan and delivery
system
Management plans, student, III: 185-
196
combination plans, 1II: 196
computer-managed instruction,
III: 193194
contingency~manaved instruction,
1i1; 187-189
instructor-managed instruction,
IIl: 186-187
media-managed instruction, III:
194
peer-managed instruction, III:
19C-191
student self-managed instruction,
[I1: 195
Marginal students, guidelines for
managing, I11: 129-130
Materials, existing--review of,
see Exicting materiais, review of
Matrices (for media selection), III:
113, 115-118, 172-184
Media, comparative costs, III: 112

Media (continued)
decisior matrices for selection
of, IIl: 172-184
evaluation of, see Existing
materials, review of
revision, I1I: 206-208
selection (for instructional
management plan), II1I: 106-
124, 172-184
Media~managed instruction, III: 194
Media specialist (production person-
nel), III: 227
Military Occupational Specialties
(M0s), 1: 3,8
Misclassifications, in testing, II:
52-55
Mnemonics, II1: 31, 36, 41, 50, 59

Non-equipment-oriented jobs, I: 79-
81

Objectives, development of, Il: 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, II: 28-30

learning enalysis: information
category, II: 23-26

learning analysis: mental skills
category, II: 12-23

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: 4-5

outputs, II: 30

procedures, II: 6-30

standards statement, II: 5-6,
9-10, 14-16
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Objectives, development of (con-
tinued) -
terminal learning objeutives

(TLOs) preparation, 11: 2-5,
6-16

Peer-managed instruction, IIl: 190-
191, 215
Perceptual set(s), III: 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, 11I1:
53-55, 91-93
Photographer (production personnel),
I11: 228
Physical fidelity, o Job Perforn-
ance Measures, I: 161-163, 167
Platform lectures, III: 248
Positioning movement and recalling
procedures: learning sub-category
9, IIl: 58-62, 956-99
Post-feedback delay, III: 61
Posttest, V: 109-110
Predictive validity of Job Per-
{o;mance Measures, I: 158-161,
6
Predifferentiation of stimuli, III:
38, 41, 49
Pretest, II: 73-75
Print specialist (production per-
sonnel), III: 228
Process Evaluation Plan, V: 14-22
Process rating, I: 196
Product rating, I: 195
Program Evaluation Review Tech-
nique (PERT), V: 10
Programmed instruction, III: 246-
247
Progress Evaluation Plan, V: 11-14

Questionnaire survey, administra-
tion of, I: 72-73, 106-112

Questionnaire survey (continued)
closed form, I: 38-39
for external evaluation data
collection, V: 73-74
for job analysis, I: 37-39, 44-

46
for rat.ng tasks for training,
I: 133-136

open form, I: 3B-39

preparation of, I: 68-71, 134-
136

saiple selection for, 1: 71-72,
133~134

Random grouping, Ill: 125

Rank-order testing, Il: 52-55

Ratings (Navy), I: 3, 8

Rating scales (for Job Performance
Measures), description of, I:
197-198
graphic, I: 198-200
numerical, I: 197

Recalling bodies of knowledge:
learning sub-category 6, 11I:
49-52, 87-90

Reinforcement; reinforcer, III:
187-189

Resident Schools (RS), I: 238-
239, 259; III: 139-14

Response biases, IIIl: 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 Joh Performance
Measures, I: 187-191
Self-pacing instructional plan, III:
124, 125-126
Self-Teaching Exportable Packages
(STEPs), I: 231, 235-237, 250-
255; IIl: 146 ‘2, 248-2439
Sequence and structure of learning
objectives, determing, II: 79-96
common-factor learning objectives,
IT: 90-92
determining relationships, II:
81-82, 83
grouping, II: 92-94
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Sequence and structure of learning Supplementary instruction, III. 279
objectives, determining (contin- 250

. ued) System Master Plan (SMP), III: 105,

: outputs, II: 94 107, 138-142; V: 10, 90-91

procedures, II: 81-93 System revision, V: 87-120

purposes of, II: 79-80, 88-89
with dependent relationships,

I1: 82-87

with independent relationships,
II: 90

with supportive relationships,
I1: 87-88

Setting, see Instructional set-
ting, selectiun of
Shaping, III: 55, 57
Simulator requirements in Job
Performance Measures, I: 163,
172-176
Slide-tape production, IIIl: 239-
244
Soft data, V: 4
Source materials, of job analysis
data and job information, I:
97-98
of training courses and in-
structional materials, I:
95-97
Staf’ training, instructional,
Iv: 7-12
Standards, Job Performance
Measures, [: 180-184
task, ': 28-33
terminal learning objective
test, II: 47-50
training, II: 47-50
State-of-the-art, 1I1: 120
Steering and guiding: learning
sub-category 8, III: 56-57,
94-95
Stimulus criteriz (media), III:
107-108
Storyboards, IIl: 234, 239-242,
245-246
Student management plans, see
Management plans, student and
Instructional management plan
Student self-managed instruction,
ITI: 195, 215
Students' Guide, III: 269
Students' manual, IV: 6
Subject Matter Experts (SMEs),
I: 79, 81-82, 133

based on changes in doctrine or
content of D3OS, V: 94

based on efficiency of instruc-
tion, V: 96-103

based on External Evaluation
Report, V: 95-96

based on Internal Evaluation
Report, V: 95

description of, V: 87-89

follow-up activity, V: 115

for improvement of 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

nurposes of, V: 37-90, S3

sources for, V: 90-91]

Task(s), I: 12

checklist task inventory, I:
152-154

clustering ov, [: 244-245

conditions statement for, I: 24-
26, 89-63

delay tolerance, I: 123-125, 246

guidelines for diagramming, I:
24

inventory, verifying and validat-
ing, I: 66-68

Job Performance Mcasures for, I:
157-211

multiple, I: 164-165

statements, [: 13-17, 6i

unitary, I: 164

validated task list, sample, I:
33, 86

Task selection, I: 113-155

criteria for, I: 118-133, 152-
154
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Task sclection (continued)
data assessing and decision-
making for, I: 139-148
data collection for, I: 134-136
data consolidation for, I: 136-
139
manadement constraints, [: 143-
144
outputs, I: 117, 148-149
oroczdures, I: 117-148
rationale for, I: 115~117
survey sources, [: 133-134
Teievision producer (production
personnel ), III: 229
Television program production, III:
244
Terminal learning objectives (TLOs)
I1: 1-3
action statement of, II: 5-12
conditions statement of, 11: 5-6,
9-10, 13-14
guidelines for learner, I111: 4
learning analysis for, I1: 18-30
learning categories, I1: 16-17
standards statement of, II: 5-6,
9-10, 14-16
Test development, 1I: 35-6)
attitudes testing, I1: 45-46
information testing, II: 42-44
inputs, II: 7
mental skills testing, II: 39-42
misclassifications, II: 50-52
outputs, II: 37, 60
physical skills testing, 11: 44-45
procedures, II: 38-60
purposes, TI: 35
rank-order testing, II: 52-55
scoring, Il: 55-56
standards, II: 47-50
types of tests, 1I: 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, I11: 181-142
Training programs, selection of
tasks for, 1: 114-133, 139-148
Training task categories, see
Learning categories

’

Trial report (small group), example,
1I11: 340-345

Voice communicating: learning sub-
category 10, III: 63-65, 100-
102
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Writer (prbduction personnel), 1]1I:
229




