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FORWARD

The factual discoveries and insights gained from research.on the
course design process made this re&ision éf the Manual necessary. This
edition is Virtuallf a complete rewrite. It supercedes early editions

®and can be read without reference to them. Major changes from earlier
editioné will be found in:

a. Mére careful definitions of the training and training

related terms used.

b. A general clarification of concepts and procedures,
especialiy those concerned ﬁith job analysis and skill
analysis for.trainipg purposps,-hith principles of
developing training exercises ané curriculum outlines.

c. More emphasis on the siénificance of the course mission
for course design.

d. A more thorough consideration og the importance and means
of adapting to individual differences.

e. Examples from a wider Variefy of duty assignments.

We have been encouraged iA the revision effort by the apparent need
for a document df this kind reflected in the unexpected spread of its
use beyond the Training Command, Pacific Fleet (COMTRAPAC), its original
sponsor. The demand for copies has exhausted three reprintings and has
come from a wide variety of installations in and out of the Navy, COMTRALANT,
Naval Submarine Base, New London; individual Pers-C schools in thé major
Service School Commands are examples of requestors within the Navy.

The Manual does not contain most of what is known about such things

as instructional techniques and media, evaluation, simulation, adult



learning; hence, it needs supplementing for many specifics. It does provide
‘ a way of proceeding in course design and redesign. It emphasizes what are
considered tﬁe really significant principles, and the procedures for carrying
out the steps, especially the more difficult ones. It stresses the need
® for identification of the job tasks for which the training is given and
the restriction 6f course content, especially information and theory, to the
minimum needed to learn to perform.the job task The correct context to
learn both menﬁal and physical skills is that part of the job which
requires their use. The most forceful arguments for not teaching more
than needed are: (1) one of the best established principles in all
psychology is the rapid rate of forgettiné. What is not soon used is soon
forgotten, and (2) there is so mgch that is relevant to be learned, there
simply is no time for the irrelevant or the nice to know. One can only
_ guess what the dollar sav;ngs would be if all such irrelevant material
were eliminated throughout the Services, and students were trainedlfor the
job assignment to immediately follow.
'éourses that are taught in general terms, e.g., leadership, management,
introductory, inevitably suffer from the lack of a context in which what
is taught is to be used. All téo oftén the instruction is condﬁcted as
thoﬁgh job task requirements had no influence. The design of such courses
could be improved markedly by a specification of the job tasks, e.g.,
of a particular leadership assignment. Some of the job tasks will

differ in leadership of a shore patrol, a combat patrol, a
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planning mission, and a managerial assignment. And these differences

‘must be reflected in the objectives of a leadership training course,

if it is to be really effective. General training is for the staff
specialist, not for line personnel who have jobs to do for the organization.
The minimum that should be done for introductory courses is to devise
performance tasks which represent the application of theory or use of
information most iikely required on the first job assignﬁent. A good

example of devising a vehicle for introductory electronic instruction is
found in Pickering and Anderson (1966). A superhetrodyne receiver was

developed. Job and training tasks concerning functions, cirucitry, and

basic electronic concepts were expressed in terms of the receiver. All
concepts were learned in terms of the kind of tasks the student would be

performing on the job. Examples of training tasks, using this receiver,
are:

“Given a superheterodyne receiver and a block diagram the
student will be able to relate the stage represented by 8 blogk
in the diagram to the actual stage ecn the receiver chassis. pe
will do this by reading the tube nuzber (V-1, V-2, etc.? on the
block selected and locating the tube number on the receiver
chassis that corresponds to it. He w%ll confirm hi§ comparlsoP
by reading the tube type number (6817, 6SK8,'etc.) in the blacx
and comparing it with the number on the outsicde of the tube.

“Given a superheterodyne receiver block diagram, the stud?nt
will be able to give the signal function of each block. H? will
be able to icentify the vaveforn associated with eagh block:

Bis response will be judged correct wnen his reply %s: .?hgnges
AC to. DC, amplifies the 1¥ frequency, etc., anﬁ he identifies
the waveforms as RF, modulated RF, Audio, etc.



This Manual is concerned only with course design for the job tasks
required in support and operational duty éssignments. As the Army points
out (CON Reg 350—106—1, 1 February 1968):

"Any attitudes that are essential to job performance must be
identified. These attitudes will become a part of the training
objectives to insure that they become a part of the training program.
For example, one of the greatest hazards associated with ammunition
is fire; a positive attitude toward fire prevention is an indispens-
able attitude for all tasks associated with ammunition."

Such attitudes are not gonsidqreﬁ herein. . Job-expert instructors
should keep in mind, however, that the development of attitudes requires
more than talking about them: It requires arranging situations so that
desired attitudes can be evoked until they are automatically applied.

Designing a training course involves facts and principles from many
disciplines, i.e., it is a complex process. It éannot as yet be reduced
to strictly cookbook terms. A Manual describing the process reflects this
complexity. After one or more readings to.acquire a general understanding
of what is involved in the cour;e design process, constant reference
should be made to the chapter describing the step one i§ trying to apply.

Application of the course design procudure requires effort on the
part of all concerned{ from the instructor to top training management.

The need for the effort is plain. It is altogether too easy to document

the* much training is ineffective. Mathematics not used is taught electronic
technicians (Anderson, 1962); physics not gsed is taught welders and non-
destructive testers (Wells & Abrars, 1970a); and detailed ASW-and AAW

tactics is taught CICWOs (Rundquist, 1966, 1967). The footnote on page
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III-5 illustrates the point at the officer level. It is not only that
much of what is taught is not needed but much that should be is not,

or if taught is not taught well. Survey after survey of electronic
technicians has found much more inadequacy.than there should be in

the ope}ation of test equipment (Abrams, 1962a, 1962b, 1965; Anderson,
1960, 1962; Branks, 1966; Pickering & Abrams, 1962a, 1962b; Pickering &
Anaerson, 1960; Stern & Aiken, 1969). Two surveys of sonar technicians,
tén years apart (West, Abrams, Winchell, & O'Brien, 1970) shows that
this situation has become worse. That electronic equipment operates

at all is a tribute to the efforts of the few ?echnicians found in such

surveys who are able to do their job. Current retention figures make

one dubious about how long these few will be available.

Successful application of the procedure described in this Manual
will go along way toward improving this situétion. Typical Navy course
designers will need help in the application by providing instructor
training in course design, by arranging for technical assistance in
carrying out thé steps they find difficult, €.g., job analysis of complex
duties. In a word, changes in the Navy training system will be required
to fully exploit the proéedure. Prior to such changes considerable can
be accomplished at the local.school level. It is hOped this Manual
will help local instructor-designers improve the effectiveness and

efficiency of their training courses.
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CHAPTER I

INTRODUCTORY OVERVIEW

The purpose of this document is to describe a systematic procedure
for the design of training courses. It also has implications for the design

®of training programs. The procedure is developed in a manner which (1) takes

account of principles from the many technical and profegsional fields
contributing to training technolog&, (2) keeps coﬁrse design completely
job assignment oriented, and (3)‘puts the emphasis where the good
instructor &ants it--on his direct dealing with the student to facilitate
his learning.

Two of the most important outputs of the course design procedure arevthe
Task Inventory (TI) and the Basic Qurriculum Outline (BCO). For the three’
courses us;d as the main vehicles'fofrthe development of the procedure—;
the combat information center watch officer (CIQWO) course, the.electronic
maintenance of the AN/SPA-34 repeater course, and the TIG welding course--
these docurments - are given in Appendices A to F. They are not relégated

to the appendices because of a need for occasional reference, but for

ease in finding. They will be referred to often in the.tths as two of the
major outputs of the course design procedure and will require frequent con-
sultation and careful study. This Manual will be much easier to follow if

the reader refers to these documents often for examples of what is being

described in the text.



. training
. . The starting point for the design of a/course is its purpose or

mission. 1In the context of the missionsleayning objectives are derived--
the action elements from the job tasks, thg coenditions elemént fron the
m%Ener in which practice is given to learn the actiogs, and the standard
'elemgnt from measures of what the students ha&e learned. The curriculum
is organized in terms of the logic of job tasks, the ment;l and physical
"skills to be trained and in terms of learning principles. The course

is scheduled in terms of proviaing the flexibility requi}ed to - adapt

to inéividual differences in student experience and rate of learning

as well as in terms of variation in thg location of the duty trained.
Lesson plans are.deveiOped to ‘attain the objecti&és, primarily in terms
of learning and instructional principles. The degree to which students

have met the learning objectives is determined. With this known, effort

‘ is directed at improving the course.

1. Reed for a Svstematic Procedure

fhe need for a systematic procedure stems from the comple#ity of the
course design proéess, This is easily iliustrated by the number and
. variety of the &uestions a course designer musf answer. Is the course
mission compatible with the training system, the job assignment system,

the career managenment' system, the operations system? Is the mission

.
:

stated so that it can be reazsonably and consistently interpreted?

Where do the learning oﬁjectives come froﬁ? How does one derive the
action element? the conditions element? the standards element? How
does one know when he has all the objectives? How are they best stated
to serve both course design and communication purposes? ﬁow‘Select

N

‘ among desirable objectives to cope with time constraints? How does one
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one organize the course for most effective instruction and for. achiev-

" ing the flexibility necessary to adapt to student differences in
experience and in rates of learning? What étraregies of learning are
most appropriate for particular mental and physical skills? How does

‘one make sure that course changes really imﬁrove student learning?

How far does course design have to go to ensure that typical instructors
can carry it out? to a curriculum outline? to a lesson plan outline?

Instructor-designers have faced all thése questions and more. Their

sheer number reinforces the need for a systematic procedure to cope with

them.

Answers to these questions come from a wide varicty of technical and
ﬁrofessional.fields: systems analysis, job analysis, psychological test-
ing, motivation, learning and organizational.principles, principles of
simulation in the development of classroom or computer-based exercises,
educational media, training aid;, and fecﬁniques. It is the number of
technical fields in addition to the job expe;tness required that forces
the use of systematic procedure. It becomes indispensable to managing

the course design process in such a manner that principles from the many

fields involved are brought to bear at the right times. A procedure also

Keeps one continuously aware of what problems he is dealing witﬁ at what
"stage in the design process, making it easier to manage.
‘A systematic course aesign procedure puts the emphasis én designing
. a course substantially right in the first'piace.' It will be found by
- those who really follow the procedure that -the gime taken is fully com-

pensated for by the time saved in course maintenance and in preparation

for inspections. Deletions and

additions of learning objectives and the associated instructional time
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are easily managed without a total course revision. The curriculum outline
.and the lesson plans that are normal products of the design process are
always in a state of readiness for training management inspectién. No
hurried, concentrated preparation involving changes on paper, but not
4%n the course, is required. Courses are designed to be effective, i.e.,
to be difected toward the right objectivés. Such courses contribute to
improved Navy operations. In addition, the efficiencies gained over
time can result in enormous dollar savings. While there is much that
can be accomplished by good course design procedures, full exploitation
of current trainiﬂg technology very likely will-require.changes in the
entire Navy training system.
2. Definitions
This section will define a number of training and training related
terms used in this Manual. They are defingd_in an order which it is
hoped will facilitate their comprehension:

SYSTEM. A group of men, men-machine or machine components organized'to
achijeve a definite purpose or mission. The size and scope of what omne
wishes to consider a system depends on one's purpose in éealing with it.
From the viewpoint of the Department of Defense, the Navy, Army, and Air

_Force can be viewed as systems to be organized to achieve U. S. Defense

goals. From the standpoint of an electronic technician, 2 particular re-

peater is a system, although a minor component from the Department of

‘Defense perspective. From the standpoint of training management, an in- -
4 ’

tegrated training program encompassing all duty assignments is a system.
From the standpoint of the instructor of a single course in this program,
the system of concern is the one in which the duty assignment for which
he is training his students is a part and the ones in which this system

is embedded, i.e., related to and/or part of.
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JOB. A grouping of job tasks assigned the person in a particular

. -duty assignment. Used synonymously with duty assignment or duty.

DUTY OR DUTY ASSIGNMENT. The assignment given in the course mission

may be a billet or any part thereof, a main or collateral duty. In this
o

Manual, either term will be used only in this restricted sense. Examples
are: CICWO, SF 4946, Fuel Gas Welder, AAW Evaluator, Sonar Operator,

Sonar Detection and Classification. The term is thus relative to the goal

of the training.

BEHAVIOR. Any action, mental or physical. Behavioral action and

behavioral element are used interchangeably in.this Manual.

TASK. A job action or a training action.. When the job action is

being referred to, the adjec;ive job will.be attached, i.e., job task
unless there is no possibility of.confusion. When the training action
. is.being discussed, the adjective tfaining will be attached, i.e_., training
task.
EXERCISE. A synonym for training task.
"TASK LEVEL. A duty assignment is job analyz«d into a numger of Level
1 job tasks; each Level 1 job task, into Level II job tasks, each Level 11
job task, into tevel'III tasks; gnd so on until the smallest tasks to be
trained are reached. Levels of training tasks paralle% job level.tasks.
SKILL. (1) The capability of performing an action with a degree of pro-
ficiency; ér (2) a particular area of proficiency, e.g., welding; or (3) the
. mental and physical actions basic to the performance of a job task,

particularly basic skills of perception, motor coordination, etc. The

context will make clear which meaning is intended. As used in this }Manual
skill in the third meaning contrasts with job actions. Job actions are the
. anrplication of the skill, e.g., repairs in metal pipes are made by the

v 1lding skill; estimating a CPA is done by applying the skill of solving
problenms of relative motion; evaluating a tactical situation is dcne by the ment:

I-3



skill of integrating appropriate information; determining course and
speed to intercept a target is done by application of the manecuvering
board problem solving skill; the determination of whether radar controls

are properly set is done by the gkill of discriminating between radarscope

PR

[N . .
presentations that indicate properly set controls from those which are

not; communicating tactical signals involves the skill of using the

Allied Signal Book.

OPERATIONS DUTY. A duty directly related to the carrying out of the

e.g., a ship. Operations duties are tied to a specific system, e.g.,
sonar operator, 00D. Operationms duties and tasks tend to be part of

information processing svtems. This kind of a system is organized to

detect environmental situations and cues, assens them in relationship
to an operational purpose or mission and take appropriate action.

I_D1 at3 nnc“;\':

+ip—te—aR—operationalpurpose or nission and—taeke—eppropriate—

aetiom b

SUPPORT DUTY ASSIGNMENT. A duty which supports the operations, i.e.,
it iéJindirectly related to mission or purpose of the Navy. fhey are the
appllcatlon of a wide variety of mental and physical skills to the mainten-
ance, repair and/or operation of mechanlcal electrical, electronic equip-—
ment, personnel and logistic systems;: _ etc. Supporting
duties can be part of information processing systens, equipment systems
or of no system. Welding, for example, is a complex skill used in main-—
tain%ng any metal equipment Oor structure, i.e., welding is a supporting
duty which is not tied to any system:

-
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TASK INVENTORY Ctial_ The job.tasks and skills that result from a

job . analysis, arranged in an order convenient for training

purposes.

e SYSTEM-SPECITIC a7y AND/QOR TASK. A duty, the job tasks of which are
: an .
contrclled by / operations mission or by equipment of 2 particular svstem.

These duties exist oniy to contribute to that system performance. Without
a steam propulsion systen, there would be no need for a BT. Without'a cic,

there would be no need for a CICWO. Without an electronics system, there

would be no ET. Without a carrier, there would be no need for a Landing

Signal Officer (LSO).

SYSTEM NONSPECIYIC DUTY AND/CR TASK. A du;y involving skill application

that can be applied to mere than

cne syvstem, €.8., welder, physician, car-
penter. It is oriented to the materials or the conditions of the p=ople

the technician or prciessional is working with, not to a particular

organization.
SYSTEM ANALYSIS. In terms of an existing systen, the identification of
functions serfermed IO zchieve svstenm goal(s), and the input - outputs

of each component contributing to ezch function. In terms of the system

designer, the function and components must be developed or invented to

discussed in this Manual

‘achieve the system goals. Course design fe/f - - - - in terms of duty

assignments in eyisting systems.

JOB £4ALYSIS. The breaking of a jeb into a ceries of levels of job

. . Ny P _ job analysis is . )
tasks of increasing specificity. In havy terms,/analyzing a billet into
~ s

duty.assignments, these into tasks and these into task elements. In terms

- analyzing the
of this Manual, job analysis is /assignoent given in the course mission

forthe analytic process.

- .

jnto levels of job tasks. The term is the name /



SKILL ANALYSIS. The breaking of .a skill into smaller physical and men-

tal skills required to perform it.

TRAINING. The preparation of individuals to perform a specific duty

or part thereof.

(- %

“a. EFFECTIVE TRAINING. Training is effective to the degree it
attains objectives relevant to the duty in the course mission. Effective-

ness of training is measured by the percentage of students meeting such

objectives. 'No matter how well irrelevant objectives are achieved, the

‘training is ineffective.

b. EFFICIINT TRAIXING. Training is efficient to the degree it

attains objectives with minimum time and cost. Irrelevant as well &s

relevant objectives can be efficiently attained.

TRAINING PROGRAM. A series of units of instruction, which may or may not
be interspersed with job assignments, aimed at an entire rating, NEC, or
designation, or major unit thereof. .

TRAINING COURSE. A relatively small unit of instruction aimed at a

specific duty assignment or part thercof.

MAIN PART OR MAINSTREAM OF COURSE. That part of the course designed

to achieve with course entrants of a specified background a specified set

of end-of-course objectives derived from the duty assignment given in the
mission.
REMEDIAL PART OF COURSE. That part of a course designed to remedy’

the
deficiencies in background to permit course entrants to entey mainstream.

COURSE DESIGI. The initial development of a set of job-oriented

objectives and the selection and organization of instructional material

to attain these objectives effectively and efficiently.
- 8




COURSE 1MPROVEMENT. Course improvesfient is of two kinds depending on

whether course objectives are job relevant oOr job irrelevant.

a. OBJE.IIVES RELEVANT. Improvement nere consists of attaining

e °

the objectives mere efficiently. This improvement is typically gradual
from class to class anc stems primarily from use of test results in a
feedback loop.

b. - ORBJLCTIVES IRRELEVANT. Improvement here consists of getting

relevant objectives. This kind of improvement is referred to as course

redesign. :
LEARNING OSJECTIVE.  An ipstructicnz) goal of the course expressed
in terns of three clements: (1) the behavioral action the student is ex-

pected to demonstrate during or at the end of the course, (2) tire gomsd-
tions under which this behavior is expected to be demonstrated, and (3) |

the specific standards to which the behavior is to be demonstrated. In

this Manual, training objectives and learning objectives are synonymous.

TERMINAL LEARNING CBJECTIVE. A learning objective expressed in terms
of on-the-job tasks. The standards, sO far as present course design pur-

poses are concerned, are more often than not expressed in qualitative terms.

END-OF-COURSE O3JECTIVES. A learning objective describing the behavicral
action expected from the student at the end of the course. Typically, ead-
of-coursec objectives require the integration of enzbling actions. End-of-

course .objectives are job-entry objectives when a job assignment immediately

follows the course.

I-9



ENABLING OBJECTIVES. A learning objective which helps the student

achieve an end-of-course objective. Action elements of enabling objec-
tives are derived from lower level job tasks as well as from the skills
required to perform either main course or remedial tasks.

&

LESSON PLAN OBJECTIVES. These are more specific enabling objectives

developed by the instructor for achieving the end-of-course and the more

significant enabling objectives given in the curriculum outline.

TEST. Any systematic and standard way of measuring student learning.
Less systematic and less standardized means of so doing are referred to

as estimates.

BASIC CURRICULLY OUTLINE. A series of learning objectives, each
) i . from
accompanied by the terminal (or job) task / which the action element

is derived. The series is arranged in the order the objectives are to
be substantially attained.

ADMINTISTRATIVE CURRICULUYM OUTLINE. The basic curriculun outline

‘translated into the format desired for administration purposes, and

arranged to show the training schedule.
The above terms will be used strictly'és defined above to achieve

14
clarity. A reader encountering difficulty in determining meaning of any

part of what follows would do well to check these definitioms.
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3. The Ten-Step Course Design Procedure

Initial course design and course improvement can be thought of
separately, the former as the derivation of a set of objectives and
the selection and organization of instructional material to attain
[ 8
these objectives effectively and efficiently; the latter, as a gradual
evolutionary process which is never complete. Even though the two can

be divorced for convenience of description, in practice they should be

considered as a unit--a course design and improvement unit.

The TER STEPS in the course design process follow:
1. INTERPRET (DERIVE) COURSE MISSION
2. IDENTIFY JOB INCUMBENT TASKS
3. ELSTABLTCH QUALITATIVE JOB ENTRY ST4%24RDS
4. GROUP JOB TASKS FOR INSTRUCTIONAL PLANNING
5. DEVELOP TRAINING TASKS |

6. SPECIYY THE TESTS

r

7. COMPLETE THE OBJECTIVES
- 8. ORGANIZE AND SCHEDULE THE COURSE
9. DEVELOP AND COXDUCT LESSOR PLARS

10. IMPROVE THE COURSE.

’

It can be noted that the majority of the steps (Steps 2 through 7) are
concerned with developing learning objectives, a fact which brings out their

importance for good training. These steps concern the how of deriving them.

While the steps are in the general order in which the main design effort will:

) order does not imply :
be concentrated, the/ that the course designer will not be thinking of more
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than one step at a.time. The steps are interrclated. Wnen the designer

o

is interpreting the uission, he will be anticipating the job analysis; when

he is doing the job analysis he will be anticipating the training tasiis to
vhich job tasks are geing to be converted. When he is developing cuerciscs,
o -

he cannot help but think about the tests he will use to measure the learnin

Laldy

progress of the student. Wnen he is working on developing the tests he

will be thinking of how he will use them to improve the course. Wnen hie
. - . . ‘ . .
is thinking of. pretests, he can hardly avoid thinking of remedial programs.

Because of interrelationships of the steps the procedure has a valuable
self-corrective feature. After a step is completed, working on a later

step provides new insights about the éarlier steps. Changes can then be

made. The course designer will find this a cowuon experience. He is

especially likely to discover.any job tasks omitted when he comes to
instructional planning. This kind of thinking is almost forced by the
step-by-step procedure.

To make it possible to read this and the following chapters in the

context of the ten-step procedure, it is incorporated in Figure 10,

on a fold-out page at the énd of Chapter XI.

a. Step 1. Interpret (derive) the course mission. A course

mission is the general objective of the course. It sets the
course boundaries, guides the distinction between ship and shore training,
makes clear what is relevant content, guidés the task analysis by showing
where to_start and the distinction betweeﬁ.main course and remedial content,
and shows the place of application of whék is learned. _ To accomplish these

ends, a mission must contain a statement of, or unambiguously imply, 1)

who is to be trained to perform (2) what, (3) to what degree of qualification,
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(4) where, and (5) under what general conditions. Each of these elements

. "is essential at some phase of the course design process. Further, unless
all elements of the course mission are stated correctly, it will not
communicate with those that send students to the course. They will either
. B
send those who have too little or too much experience and they may expect
too much from the graduate. Management derives these missions. The

instructor designer must interpret. If the elements are missing, his

first task is to supply them or recommend that management do so.

b. Step 2. Identifv job incumbent tasks. The purpose " of this

step is to provide the basis for stating ‘the action elements of learn-

ing objectives. These express the goals of the course in terms of

actions, conditions, and standard elements.

Learning objectives are, if developed correctly, the key to effective
. and efficient attainment of the course mission. Their course design
purposes are to control coursec.content, guide the instructor in ‘the
selection and organization of training materials, instructional
strategies, evaluaticn tools, and provide the basis for continuous
. . . concentrated
improvement of the course. To derive them correctly takes/effort.
Attempting to state objectives without going through the steps required
just about guarantees an ineffective course, one loaded with irrelevant
material and with significant omissions of the relevant.
By far the most important element of a learning objective is the
[] . .
action element; the most important feature of the action is its source.

For training courses the sources of the actions are the job tasks of the

duty assignment toward which the training is directed. The action element
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of the learning objective is the training task used in the school
sifuation. The conditions element is the gpecification of the train-
ing task. The standards element is based on measuring stuaent learning
and is expressed in terms of the tasks the student is expected to be

e

able to do when reporting for the duty assigﬁment for which the training
is given.

What the course designer is aiming for is a complete list of learn-—
ing objectives such as are given in Appendices B, D, and f: Examples
are given below, in terms of the expression given them in the Basic
Curriculum Outline: the shipboard (or job) task; the training task,

which includes both the actidn and the conditions elements, and the

standard.
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1. SHIPBOATD TASK:

Training
Task:

Standards:

Training
Task:

Standards:

SHIPBOLRD TASK:

[

133
Tasi:

Performs .
. preliminary settings on the AN/SPA-34

/

Given an unlabeled drawing of the front panel
controls of the AN/SPA-"% the trainee labels
each control and identifies its functions.

Technical manual and class notes may be used.

No errors.

Performs -
/ -prelininary settings,

No erroxrs. o e

from memory.

Serves as a CICWO
watch on' a combata

a

during normal steaming CIC
nt ship steezming indepcndently.
I? a classroom exercise, three slides will be
displaved sinultzneously depicting various CIC
status hoaxrds, plots, and equin:e;t acceompanied
by audio-taped transmission of sound powefééﬁ
t?lephonc znd radictelephone communications The
§1tuations will present problems of a ship éteaﬁ—
ing independentiy. : x l
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3.

SHI?

Standards:

0ARD TASK:

Training

+ Task:

Standards:

SHITE

ATD TASK:

Training
Task:

Standards:

Training
Task:

Standard

S

Inforration from the various sources is not
always compatible. The student rmust (1) compare
the inforration with displavs {or their com-
patibilitv; (2) detect and record plotting
displayv, and communications errors; (3) assess,
in writing, the immedliite situation as shown on
the slides; and (4) state in writing what recom-
mendation CIC should make to the bridge.

80X accuracy.

Constructs mock-ups and assembles joints for TIG
welding. ;

IdLntlfleS and assembles L-1 lap, T-1 tce, and
B-5 butt joints for TIG welcing.

Asserbles each of the above joints with 100%
accuracy. -

Repairs azuxiliary fuel tenks (3 e., in boats) by
TIG welding cracks ir carbon steel {for acceptance
in accordance vith approved shipboard procecures
and XNAVSEIFS 0565-003-8000.

Installs fittings oxn auxiliar y fuel tanks (e.g.,
in bozts) by TIC welding a fillet weld on carbon
steel for acceptance in accordence with MIL-STD
278.

TIG welds 1l6-gauge carbon steel plate in a tee
joint in & flat position. -

Passes NDT visuzl inspection with no rejectable
defects. . .

TIG welds 16-gauge carbon steel plate with a B-5
butt jeint in the flat position.

Passes WDT visuel 1qspec;1on with no rejectable
dcfects.
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The objectives given above have several characteristics worthy of
notc.' They are job action oriented with verhs such as inspects, cleans,
consfructs, iﬁstalls, répairs. Some contain more than one action verb,
e.g., “inspects, interprets, and evaluates." Unether one or more action
i® included in an objective depends on the nced for separation for train-
ing purposes. 1f they negd training independently, they should be in
separate objcctives;-if they do not; they can be combined in one. %n

initial course ‘design, one must mzke his best judgment on whether or not

to combine. If later experience in conducting the course shows the

initial judgment to be wrong, it can be corrected.

Note that more than one shipboard task can require a lesser number

of training tasks (Example &4). + will be seen in the Basic Curriculunm
Qutlines in Appendices B, D, and'E that one shipboard task

can require more then one training task. In fact, there is no necessary

limit to the number of shipboard tasks that can be consoliéatcd for prr--
poses of training or to the numnber of trzining tasks that may be required
to ach?gye one'job task. Perhaps the most obvious diiference is in com-
plexity. Example 3 is relatively short. Example 2 is particularly complex.
This variation is associated with the number of lower level tasks to be
integrated in a job task. The action elements of end-of-course as opposed
to enabling objectives are particularly prone to require such integration.
Note that some shipboard action elcments are nmeaningless without
- the inclusion of how the joB task is to be done, e.g., the repairing

and installing actions in the three job tasks in number 4 include the

how (by TIG welding) as well as reference to the welding parameters involved.
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Note that the shipboard task is carried along with the learning objec-—
tive. Including the shipboard tasks serves as a constant reminder to
all concerned of the terminal tasks, performance of which the training
course is preparing its students.

* Step 2 is concerned only with identifying the shipboard tasks. It
does this by job analysis methods. Identifying these job incumbent
tasks can be difficult. A procedufe to help in identifying job tasks is

in this procedure
described and illustrated in this Manual. Steps/will be brought out as

Step 2 is applied to specific duty stignments.

c. Step 3. Establish cualitative job-entrv standaxrds. Job-entry

standards, it will be recalledR refér to the sténdards for job tasks.
Quantitative standards for . shipboard tasks are fev, S0
by necessity these stazndards will be largely qualitative, i.e., expressed
in general terms, hence obtazined by some kind of rating technique.

The Task Inventory identifiés the job tasks towards which the train-

ing is to be directed, i.e., the action elements of terminal objectives. These

job tasks, however, specify what the experienced job incunbent nust do

e M - r . p’ T hat >~ $ [ . .
successiuvlly. Typically a course cdoes not trzin for all possitle job tasks;

nor does. it train &1l tasks chosen to the proiiciency level that is recuired

.

by the highly successful incumbent. The decision that has to be reached

for each task, therefore, is whether it is to be chosen for training and;

if so, to what level cf proficiency. How these questions are answered will

have marked efiects not only on time requirements for the course but en

how objectives are stated and evaluated and on the strategy of instruction.

Training monitoring of watch personnel to the level of highly successful CICWO

performance requires much more realistic and longer practice than training to

a very minimal level of performance as a basis for rapid shipboard learning.
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In making these decisions, guidance is found in the manner in which the
standard for course graduate performance is stated or implied in the

mission.
o What this step accomplishes is to eliminate any tasks

“knowledge

that neced not be trained, and distinguish between tasks with
about" and with performance standards. It is the latter on vhich the

course should concentrate. Students should be given guidance in

learning the former by themsélves.

d. Step 4. Group job_tasks for instructional planning. This

step moves the sequence of Jjob tasks toward the curriculum
outline. The major purpose of "the step, howevef, is to, bring together
related job tasks soO they can be ccanned to determine which can be
_combined into.single training tasks. .If jéb tasks that should be
éomﬁined inéo a single training task were not readily identifiea, moTe

training tasks and tests than are needed would be specified in the

accomplishment of the next step in the procedure.

2. B 1 . cry e
e. Step 5. Develop the training tasks. This step is indispen—
_sable for a successful training course. The better the training tasks
the better the training will be. Job tasks are accepted as they are as

the action elements of learning objectives. These ate wodified in no

essential respect. Training tasks can range from simple to highly complex,

some requiring computer-based sinulation to carry them out. In the develop-

ment of training tasks'it will be found that the conditions elements of

learning objectives energe paturally. These treining tasks must be devised

so that some part of each can serve as a test to measu:~ what the student

A reminder: training actions, training tasks, ahd training exercises

are synonymous in this Manual.
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has learned. The course designer must, therefere, think about what he will

‘ score and how, as he stafes each training task. Steps 5 and 2 .are the
really complex steps in the procedure. Effort devoted to Step 5 wili be
.futile, however, unle;s the job.tasks (Step 2) ﬁave been stated adequately.
S%ep 5 requires 5 substeps:

(1) Determine which, if any, job tasks are to be
simplified by use of a job aid;

(2) Complete the identification of skill tasks;
(3) Specify the training tasks;

(4) Deternine whether the learning objectives need
adjustment in terms of course constraints; and

(5) Determine the practjcélity of the training tasks
or exercises specified. -

Note that substep 3 is a continuation of the identification of
mental and physical tasks to be trained. -Skill analysis, as opposed to

’ » - ' . 3 ' . he 3
job analysis, has been left to this point to ai2id confusion that

a a

arises if one tri:s to do both/job and/skill aualysis at the same tire.
Skill analysis can be very difficult to do, often requiring professional
study. Course designers must be alert to the need for securing such

hélp. It is after the skill tasks are identified the Task Inventory

can be typed as a document.

~

Note aléo it is here that course constraints are considered. Prior
to this step the information on which to base constraint decisions has
not been available. Constraint decisions must be made at this point to

.4 : .

prevent upnecessary work in later steps of the procedure.

f. Step 6. Specify the tests. As referred to in this Manual, a

test is any systematic and standard way of judging performance. Less

-“‘ systematic and standard ways of appraising student learning are
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referred to as estimates. A test can be based on observation of per-
formance in accordance with a carefully prepared checklist. It can be
a simple rating scale, with conditions of what and how to observe
.defined. It can be a score basgd on a standard vay of administering
flected parts of a training exercise. It can be, but not often in a
training course, a pencil and paper test. )

The need for tests for a variety of purposes is stressed by all.
This point is also st%essed in this Manual. What is stressed even more
here,.however, is the development of-training exercises which serve

both training and testing purposes. All that needs to be done to make a

well constructed exercise a test is to give it, or part of it, under

- .

standard conditions and score.it properly. That is th in the present
procedure, the translation of job tasks to training tasks or exercises
comes before the problem of testing to develop standards is mentioned,
and why the manner of scoring is suggested in t'.e training task. What
the problem boils down to is that exercises and tests are, as the song
goes, like a horse and carriage. For training purposes, one cannot
exist without the other. When one is developing the exercises, he must
be considering ho& it; or parts of it, can be constructed and scoreé
.to measure étudeﬂt's learning progress. Tests, in short, should be based
on exercises designed to train. Tests used in a training course must
faithfully reflect the job actions, fhe mental and physical skills to
,be performed. Developed in the context of the present procedure, they
so. . :
will do/. In this context they will also be almost exclusively perform-

ance tests.
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Tests serve three training purposes: (1) improving the course,

(2) individualizing instruction, and (3) evaluating the student. -Of

-

these; the first two have by far the most 16ng run value. They serve
gpe.first purpoée by telling the instructor how many students have
.attained standards of course objectives and ﬁow many have not. Unless
the instructor finds this out, he has no solid basis for improving his

methods of instruction, altering the time allotments to various aspects

of instruction or otherwise improving the course.

g. Step 7. Complete the objectives. To complete the objectives,

stagdards must be added. Having a éest,,how are standards to be set?
The first guideline comes fr;m the degree'éf qualification for job-entry
performance stated in the goﬁrse mission. Apart from the éase vhere at
least semi-objective standards are established by Naval authority, as
they are for some NECs, setting standards on tests of performance on
specific enabling and end-of-course objeétivés in the final analysis
comes down to ‘instructor judgment. What it amounts to is deciding what

minimum is to be accepted as satisfactory. Once these minimums have
been established for all objectives, they can be edited.

Having standards for each objective does not solve ;he problem of
standards for the course as a whole. On wvhat kind of judgment shouid
these standards be based? The only answer tha£ makes sense.from.a
management point of view is on the basis of student's readiness to proceed

[} ’ .

to his duty assignment and perform to a level vwhich does not damage equip-

ment, endanger life, or accomplishment of .the ship's mission.
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h. Step 8. Organize and schedule the course. This step sequences

the .general order. in which objectives will be

attained, nakes provision for introductory and review sessions, and
schedules the course in a manner to achieve the flexibility required to
- .

adapt to individual differences. Sequencing is accomplished in terms

of the logic of what is being treined and in terms of learning principles.
Recessary introductory (of a different kind than usually given) units

are inserted 'in the Basic Curriculum Outline as are review sessions. The

‘Administrative Curriculum is then prepared by scheduling in a2 manner that

permits adaptation to individual differences. This requires scheduling in
large blocks of time, rather than in 50-minute hours.

i. Step 9. Develoo and conduct instruction. This lesson planning

step has the typical purpose of furnishing a guide'to the instructor and

his substitute or replacement in the instructional situation.: It involves

the instructor's carrying the task and skill analysis to further
detai;wto develop even more specific learning objectives for his own
guidance. It involves consideration of instructional strétegies,
methods, and management of each studen;'s learning process. How much
lesson .planning the course desigrer should do and how much left for

thé instructor depends on the difficulty of what is to be trained and
on the competence of the instructor. The analysis of perceptual-motor
skills involved in welding and the discrimination skills involved in the
airborne ASW operator's duty are examples of the kind of difficulty
which requires the course designer to develop the complete curriculum.
When no such skills are involved and the.problem is only one of identify-

ing a hierarchical series of job actions, the analysis can stop when
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a job task is reached where it is certain the instructor can complete
the analysis.himself. The variety in training methods characteristic-
ally indicated as desirable in carrying out the ten-step procedure, and
especially the scheduling to adapt to individual differences, makes

o

necessary a corresponding variety in lesson plan format.

j. Step 10. ImDrové the course. This step is essentially a feed-

back step, base@ on the information from tests of what students havé
learned. Reasons for failure are investigated,.causes found, changes
made and evaluated. Time allotments of course units are adjusted in
terms of such feedback information. Step 10 is mandatory for maintaining

continuous improvement of a course.

4. Organization of the Manual

4ﬁ“HﬂﬁPéﬁ*—ﬁ—e@ﬂﬂ*@ﬁiﬂg‘ﬁ§§éﬁSS&Qn‘Chdpttfyfz;e remainder of the
‘Manual consists of a detailed discussion of each of the ten steps in
terms of the design of courses for three quite different duty assign-
ments: a CICWO, an electronic equipment maintenance technician, and a
welder. The discussion will bring out differences in course design that

occur as a result of differences in the nature of the duty assignment.
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Considered in terms of the principles underlying the ten-step procedure,
éifferences are surprisingly minimal. How effort is distributed among
" the steps, and how they are interrelated do show some differences that
need to be taken jnto account. Each chaptér di<cusses a course design
stép in general terms and then the application to the CICWO, ET, and

o :

welder ‘duty assignments, usually in that order. Some points are more
readily understood with reference to one or the other of these three
courses. They are discussed in the best context for comprehensipn.
Repetition is minimized as the discussion moves from course to course,
i.e., once a point. has been discussed, it will be referred to again
only incidentally. A chapter's conténts,_therefore, cannot be under-
stood in terms of the discussion abbui a single course. Nor, as noted
at the beginning of this chapter, can they be understood without

Inventories

constant reference to the Task [/ -~ and Basic Curriculum Outlines
in Appendices A to F.

One point needs emphasis. There was a great- deal of trial and error
effort in developing the ten-step progedure. Insights were hindsights
more often than.foresights. Each course design is deécribed, however,
as though the procedure had been developed and was being applied as
described herein. While this distorts the facts concerning the manner
in which we proceeded, it results in a clearer presentation of what.we
would do now. Nor is it impiied that the courses discussed will adopt
completely the designs as proposed. Much has been implemented, but much

"remains to be done. Sufficient implementation has been accomplished,
however, to have learned the procedure can be managed and results in
great improvement. In sho;t, the courses were used as a basis for the
development and tryout of various parts of the design procedure and have

ot yet served as vehicles for complete implewentation.
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CHAPTER IT
STEP 1. INTERPRETING THE COURSE MISSION
Specifying the mission (the general goal of the course) may require
explicit mention of as many as five elements. These are (1) who 1{g

&0 be trained, to do (2) what, {3) to what degree of qualification, (4) where, .

and_undér (5) vhat general conditions Which of these must be explicitly mentionecd
depends on the particular duty assignment. The who specifies the course
eptfant~—Seaman, Fire Control Technician third class, juniér naval officer,

eggu from which experience requirements can be inferred, if they are not

stated. Aptitude requirements must be explicitly stated. The vho guides

the criteria for acceptance of students; if those.without full qualification

are accepted, it guides the éistinction bet&een main course and remedial

tasks, thus suggesting where the job analysis may stop.lhe what identifies

"the job or part of the job for which the training is to be given--CICVO,:

"AAW evaluator, operator of electronic equipment. Hence, it tells where to

start the job analysis. Degree of qualification refers to ability to

perform specific job tasks at job entrance. Thus it guides the setting

of the dividing point between shore and shiﬁ training. This in turn effects
- the length of'the course. Ehgzg'refers to ship type, e.g., all combatant,
FRAM I1 type destroyer, attack carrier (CVA), specific shore locations,

thus further specifying the boundaries of the course. Conditions refer to
readiness conditions as well as to physical environmental conditions, €.8.,
extreme temperature whigh will effect the manner in which the job must be
performed. These general conditions apply to all the learning objectives

d

of the course. Each learning objective has its own additional conditions.

~
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A series of illustrative missions are given below:

1. To prepare senior radarmen for qualification as combat
information centar superviscrs aboard wnaval ships during
all readiness conditions.

tion as nozzlenen,

2. To prepare non-rated personnel for qualif
t ean aboard naval

ic
hosemen, and nmessengers of a fire-fighting
‘. ships.

rrm

3. To prepare senior radarmen, E-5 and above, for qualification
as radar control officers (RCO) zboard atta carriers, cruisers,
guided migsile frigates, and guided nmissile destroyers, during
readiness condition cne

4. To prepare experienced naval officers for qualification as
combat information center evaluators aboard atit@eck ©aWyiers,
guided missile irigates, cruisers, and guided missile destroyers,
during readiness condition one.

5. To prepare engineering and deck chief petty officers for early
shipboard qualilicaticns as repair party leaders aboard naval
vessels under @Jl possible emergency conditions.

6. To prepare nonrated seemen and seamen apprentices to meet the
practical factors requirements o signal :an third class.

4l Ca

contacts to tne skill level of experienced sonar operators.

7. . To increase a sonar operator's ckill fn clansifying submurface

The who and the what are stated clearly in every case. Numbers 1l to 5
give degree of qualification in terms’'that require additionzl shipbeard
training and require some interpretation by ‘the job expert instructor.
Rumber 6, however, pins the qualification by reference to standards in the
'Qualification-Manual .

The where is stated for all nQVﬂ] ships in missions 2, 5, and 6, the

duties being the same in all locations. It is restricted to coghatant

ships in 1, because the duty is sufficiently similar on - these.
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‘ But in 3 and 4 the where is pinned down further. For these the course

is also further limited to Readiness Condition I. Readiness Conditions

for missions 2, 5. and 6 are omitted as inappropriate.

Course missions need to be stated and interpreted with some precision

&

or courSe boundaries will be difficult to establish. Standards for

course graduates will also be undeterminable. 0f the five elements in

the mission the one often not well specified is the where, the location

of the duty assignment. This can seriously reduce the effectiveness of

training as well as its efficiency. This location pfoblem does not

exist for specific equipment maintenance duties. It does exist if

locations contain different varieties of equipmént to be maintained.

CIC watch officer's job tasks do differ from one combat ship type to

another. Differences are large between destroyers and carriers. Similar-
‘ ly, which set of specific skills of a generai technical craft, e.g.,
welding, and/or profession are fequired at one location can be altogether
different from those required at another. The course designer either
must try to cope.with these differences in a single course, something
Which is generally impossible within time constraints, or training
management must specify the where in a series of course missions to add
up to a complete training program.

1. Mission for the CICWO Course2

To prepare (1) junior officers for (2) early qualification as
(3) CIC watch officer on (4) combatant vessels during (5) normal steam-—

ing and Condition III.

2The discussion on the CICWO course here and in later chapters owes

much to Mr. T. E. Curran who carried the main burden of the early efforts
‘ in developing a Task Inventory for this course and to Mr. J. F. Brock who
has continued the application of the course design procedure.
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This mission contains all the five elements required, the who from

which experience requirements can be inferred, the what, the degree of

qualification which guides the determination of standards for specific

learning objectives, the where or location of the duty and the general
&
readiness conditions. With a mission stated in this manner, the main

problems in interpretation concern "early qualification" and the 'where."
The former is not too difficult. The latter poses a problem with
serious conseqﬁences. Time constraints, for example, for the watch
officer course have resulted in restric;ing the training to destroyers
as the most frequent assignment of course graduates. At present anyone
assigned to a carrier has not been properly trained. As the course
redesign proceeds, it may be poss;ble to extend the coverage to other
combatant vessels for those assigned to such. If this does not prove
. _possible, the course mission should be changed. Condition III1 was not
of
inpluded originally. It was added because/Viet Nam requirements and
may be eliminated as those requirements are reduced. As noted, such

additions and deletions are easily managed for courses designed in

accordance with the ten-step procedure.

2. Mission for the AN/SPA-34 Course3

3The discussion of the Ay/SPA—Béourse here and in later chaptefs is
based on the work of WO-2 H. E. Clark who, under the then Officer in Charge
of the ET "C" School, LT J. H. Slobodny, applied independently the procedure
discussed in the first edition of this Manual to the redesign of the
curriculum for the AN/SPA-34 course. Warrant Officer Clark, working with
the writer, redid the design in terms of the procedure described herein,
carrying it to a tentative Basic Curriculum Outline. The Task Inventory
was redone by the writer, assisted by ETCs N. L. Tuck and C. A. Miess to
bring it into more conformity with the principles discussed herein. The
major training tasks, while not basically altered, were specified further,
and some added. While these changes in the design of a course for the
AN/SPA-34 have been reviewed by ETCs N. L. Tuck and C. A. Miess for
technical accuracy, any errors in the changes and additions are not
. attributable to them. Appreciation is expressed for their cooperation

and to LT T. A. Kreiger, current Officer in Charge of the ET "C" School
for his willingness to release Chiefs Tuck and Miess from their regular
duties for these purposes.
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The course mission was defined as: To prepare Electronic Technician
Class "A" School graduates and personnel with equivalent training to main-
tain on his own the AN/SPA-34 indicator group. Of the five elements that
might be needed in a mission this one includes the who, the what, the degree
& . —

of qualification (the ET must be prepared to perform the job tasks on his

a specific
own). Since maintenance of /equipment is the same no matter where it is

located, the where element is irrelevant for the duty. Similarly,
maintenance. of equipment is not influenced by readiness conditions, ror in

this case by special environmental conditions (e.g., artic). Hence, the

general conditions element is not required in the mission of this duty

assigment. .

Interpretation of this mission for course design purposes presents
.no special problem. In this instance i£ is a speéific equipnent, the
AN/SPA-34, the maintenance of which ié being frained. ETs, however, are
frequently assigned to maintain all the electronic equipment on a ship

or ship type. The location problem can then become serious and raise

questions about training program design.

- 3. Mission for a TIG ’c.’elding_Co'urse4

Crafts such as welding, which include_many subskills, raise the
locétion problems in extreme form. In the Navy, the problem is frequently
associated with the specification of NECs. Courses are designed to qualify
or prepare students for qualification in a particular NEC. If the skills
included in an NEC are not those required where course graduates are

assigned, training is ineffective. In welding, for example, .the problem

The discussion of the welding course here and later is based on, and

owes much to the work of Drs. M. L. Abrams and J. A. Caviness, as well as
to DCCS H. D. Le Roy. R
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becomes one of determining what kind of welding skills are required where.
Once this is determined

' /the mission of welding training courses can . be defined in terms of
a training program so that particular training courses prepare for
particular duty assignments. What this means 1s that all job tasks
erequiring welding must be identified, along with the particular welding
subskill involved,for the entire Navy before an effective series of course
missions can be developed. This was done before the mission of the TIG
welding course, used to illustrate the course design procedure, was stated.

* the job tasks were identified

How/will become clear as the course design steps are discussed. On the

basis of identifying all welding tasks required by the Navy, six NECs,

with corresponding course missions were, defined. The missions are:

Fuel Gas Welding Course:

To prepare SFs (SFs with a combined ARI-MECH of 105 or "AY
school graduates) for NEC 4951. SFs with this NiC: (1)
' silver braze on Class P-3A or P-3B ferrous and nonierrous
piping systems, and (2) structural braze weld and fuel gas
weld on Class E and T ferrous and nonfierrous metals in
accordance with NAVSHIPS 0901-920-0003 (NSTM 9920).

Plate Weldinpg Course:

To prepare eligible Shipfitters (SFs with a ccxbined ARI/MECH
of 105 or "A" School graduates) for NEC ST 4952, SFs with this
NEC: (1) A weld category C, D, E, and F welds on steel

alloy plate, (2) XIG weld category L and F welds on aluminum
plate, and MMA and TIG weld category E and F welds on ferrous
and nonferrous metal plate as per NAVSHIPS 0901-920-0003

(NST 9920). L

Pipe Welding Course:

To prepare eligible shipfitters (SFs with NEC ST 4952) for
NEC S¥ 4954. SFs with this NEC MMA weld: (1) category C, D,
E, and F welds on carbon steel piping system, and (2) category
E and F welds on copper nickel piping system as per NAVSHIPS
0901-920-0003 (NSTH 9920).

Pl
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High Pressure Pipe Welding Course:

To prepare eligible Shipfitters (SFs with NEC SF 4954) for
REC SF 4955. SFs with this RNEC MMA weld: Category C, D, E,
and F welds on carbon molvbdenun and chromiun molybdenun
Piping systems as per NAVSHIPS 0901-920-0003 (NSTM 9920).

- Nuclear Plant Components Welding Course:

To prepare eligible Shipfitter (SFs with NEC SF 4955) for NEC
SF 4956. SFs with this NEC: MA and TIG weld on nuclear
power plant components as per NAVSHIPS 250-1500-1.

Pressure Hull Welding Course
To prepare eligible Shipfitters (SFs with NEC SF 4952) for NEC
SF 4953, SFs with this NEC MA weld category A, C, D, E, and
F welds on steel alloy plate as per NAVSHIPS 0901-920-0003
(NSTM 9920). '

Course ﬁissions defined in terms.of NECs naturally have a different
format. The who, what, and éfandarés‘are the only three components, the
where having been taken care of in defining the NEC. There is no need
to specify any general conditions.

The job tasks covered by each mission can be found in Abrams/ Bishop &
Le Roy (1969). To illustrate the course design procedure the TIG.welding
unit of the plate welding course (NEC SF 4952) is considered f&r our
purposes as a complete course. The mission is that of the TIG requirements
of the plate welding course. The mission becomes: To prepare eligible
Shipfitter; (SFs with a combined ARI/MECH of 105 or "A" School graduates)

to TIG weld category E and F welds on ferrous and nonferrous plate as

per NAVSHIPS 0901-920-0003 (NSTN 9920).
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CHAPTER III
STEP 2. IDENTIFYING JOB INCUMBENT TASKS
The essence of course design is the de;elopment of good learning
eobjectives. The essential element of each ;earning objective is the
action element. The action elements are developed from the job tasks, and
these are obtained by a job analysis of the duty described in the course
mission.

1. The Job Analysis Procedure

Jcb analysis is a logical analytic process. Its goal is to obtain a
1ist of all the job tasks for which fraiqing is required to perform the
duty assignment given in the.éoursé m&ssidn. In doing a job analysis one
starts with this duty assignment and asks, ”Qhat must the job incumbent do
to perform this duty?" Note that the éuestion is asked in terms of what the
job incumbent must do, and NOT in terms of wﬁat he must know. The answer
to this question directed at a mission ddty of any complexity will be in
terms of broad job actions, performed by the job incumbent, which when
added or integrated, result in the performance of the duty. Examples of
such broad actions are, e.g. 'Participates in a detail operating the main
stear propulsion plant,” for a BT duty; “"Relieves the watch," for the CICWO
duty. The job analysis question is asked again of eaéﬁ broad job.task and
the answer will be in terms of more specific tesks, e.g., "Monitors the
lubrication system," for the BT; "Determines the status of the various systems
in CIC prior to relieving the watch," for the CICWO. 1In a word, a series
of job tasks at different and decending levels of scope will be identified.
The questioning is continued until the lowest level tasks requiring train-

ing in the particular course are jdentified. The general procedure for

job incumbent task identification consists of five steps:
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1. Identify Level I tasks.

2. Sequence the Level I tasks to facilitate further analysis.

3. Analyze Level I tasks into Level II tasks.

4. Sequence Level II tasks for convenience of further analysis.

5. Repeat the analysis and sequence.the tasks until the
smallest task to be trained is reached.

Steps 1 and 2 are best accomplished in a méeting of a group of job
experts, Steps 3 to S by one job expert working alone and having.his efforts
reviewed by a series of job experts, each working indepgndently. What 1is
meant by "sequencing' will become clear as the job incumbent task identi-
fication step is described for specific équrseé.

Note that the process of -job task identification used in this Manual
is strictly a matter of logical analysis. It concerns what the job in-
cumbent must do. This is not always consistent with what he actually
does because of the persistance of job tasks, once required but which
became unnecessary when the s?steﬁ changed but the changes were/gizorporated
jnto the duty assignment. In such instances, the must do is the decisive
factor, not what is actually done.

A partial Tas’. Inventory of a BT-2 duty assignment is given below to
illustrate the job analysis procedure. One of the Level I tasks identified

is: Participates in a detail operating the main steam propulsion élant.

The job analysis resulted in the following 1list of tasks:
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- LEVEL 1 JOB TASK
1.0 Participates in a detail operating the main steaa propulsion
plant

Analysis of Level I job task 1.0, "Participates in a detail cperating

the main steam propulsion plant," into

LEVEL II JOB TASKS

1.1 Operates and monitors steam generating system

1.2 fonitors expansion phase equipment, and adjusts as neeced
1.3 Operateé and monitors mechanical uropu151on gear

1.4 Monitors lubrication system

s E Monitors condensation systen

1.6 Monitors feed system: a3 E

24
An extract from a2 job Task InventoTy being developed by Dr. B 'HE
McAlister for the entire BT rating.

=22 by
rcle

6Tasks jdentified from the analysis of this task must be periorc
all BT-2s znd above. At different times each: «ill play a different
in the procedure. All must, therefore, be trzined in 211.
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Analy51s of Level 11 job task 1. 1, "Operates and monitors steam
1"
generating system, Iinto: o

LEVEL III JOB TASKS

1.1.1 Operater, inspects, and mainteins s<eam generator

1.1.2 Monitors, inspects, and maintains cil- burning ecquipment
lgl.3 ﬂOﬂltO‘S, inspects, andé maintains air distribution equipment
1.1.4 Monitors, inspects, and maintains Iee d water systen

1.1.5 Exploys chemistry equipten '

1.1.6 Monitors and 1

spects automatic controls

Analysis of Level III job task 1.1.1, “Operates, inspects, and nain-
tains stean generator, 1nto :

LEVEL IV JOB TASKS . -

Lights off steam generator

Operates stean generator

Securés stezn generator . _

Applies emergency procedures (casuzlty control)
Inspects, maintains, and repairs steam generator

Analysis of Level IV job task 1.1.1.1, “Lights of{ steam generator
in a cold plant with auxiliary steam available, by performing (1) tasks
in the following sequence,’ into "

o . LEVEL V JOB TASK

.

Establishes water level in steam génerator

S1.1.1.1.1

21.1.1.1.2 Establishes oil supply for steam generator
e Yo dse 01l 3 Establishes air supply for steam generator
1.1.1.1.4 Lines up vents, drains, 2nd stean protection
19 I | I B Lights off steam generator (forms steam)
1.1.1.1.6 Secures vents
1.1.1.1.7 Realigns drains
1.1.1.7.8 Realipgns steam protection E
1.1.1.1.9 Maintains water level in steem generator
1.1.1.1.10 Raises stezm to operating pressure
1.1.1.1.11 Opens stezm Stops

Analysis of Level V job task 1.1.1.1.2, "”stﬂbllsnec 0il-supply zor

stean Leﬂerator by Dbrlormlng (11) subtasks in the following sequeﬂce,
into
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LEVEL VI JOB TASKS

¢

=g

.i.i.i.2.l Lines up fuel oil suction to purp
.1.1.1.2.2 Lines up fuel o0il heater
.1.1.1.3.2 Lines up fuel oil supply to burner
‘1.1‘1.9. Checks operation of Guick-closing valve
.l. s ih.é Opens recirculating wvalve N
.l.i.l.Z.o .Starts fuel oil service vu=p
.1.1.1.2.7 Checks operation of relics Qalves
.l.l.i.g.g Cuts in steam to fuel o0il heater
«1.1.2.¢ Ensures o0il tezoseraru i s .
i 1 = ature is ! i
e : i L peratu S Talsed to operating temperat
Nk ii assembles fuel o0il burners of lighting—off size RS
+1.1.2. Installs fuel o0il burners thus assembied

Note how specific Level VI tasks are. The aﬁalysis stopped at this
point because, given instructions, any student wili be able to do these
simple tasks. They are like turning a khob to adjust a dial. Several
criteria .for stopping the job analysis are developed in relationship to
the discussion of this step in relatiomnship to'particular courses.

tasks

It should be obvious from inspecting the BT/that have been used to
illustrate the job task identification'proglem that the job amnalyst is not
looking for anything new, anything that he will be surprised that he doés.
What the job expert instructor may be'surprised at, however, is that some
of the important things he does, he has neglected to put in the course.
What is sought is a way of stating the job tasks the job expert knows he

performs in such a way that it not only facilitates the job analysis, but

facilitates the entire course design procedure.

7Inspection of the Task Inventory for the CICWO (Appendix A) reveals

a substantial proportion of "monitoring" tasks. Yet, when the course design

and redesign research started, there was not a single mention of these kind

of tasks nor a single exercise to train students in such tasks.

—
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The numbering system in the BT example and its purpose will be

‘ explained in a moment.

a. The importance of selecting the right action verbs for job tasks.

It is a must that verbs express exactly what the job actions are. The
%,erbs for higher level tasks guide the further analysis. Inadequately
stated Level I tasks can throw the job analysis completely off the track.
Job actions also must be complefe. This means that how they are accomplished
muét be included, sometimes as one or more lower level tasks, often in a
: welders

single task statement. For example, job tasks for / are attach,

repair, install, build up. Welding job tasks must also contain the welding

process by which these tasks are done to be meaniﬁgful, i.e., the "how"
must be included. It is the writer's preference to err on the side of
overexplicitness in this respect. A.jqb task like '"'solders a copper wire to
‘ a lug," appears explicit, yet thé verb is not really job oriented. This
simple skill is not likely to cause any course design problems. The writer,
however, prefers the job statement, 'connects a copper wire to a lug by
soldering," the verb "connect" being the job oriented what and the soldering
being .

/ the how. Both are needed in the job task statement. Frequently, the
point of how (by what actlon) the job incumbent does these tasks is missed
when identifying job tasks. It can be picked up in Step 5, when specifying
a training task for the job task forces one to reconsider the job task
statement Because of the difficulty he is having in specifying a training
task.

This discussion leads to the distinction between job analysis and skill

analysis. This distinction will be better understood in terms of the

=

discussions of Steps 2 and 5 of the course design process applied to

)
‘ specific courses. Here, note only- that Step 2 is concerned with job analysise.
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Complex skill analysis is postponed to Step 5 to avoid the confusion that
arises from trying to keep too many and too different things in mind at
the same time.

&

2. Managing the Number of Job Tasks

To keep track of the job tasks and make them manageable in later

steps in the ten-step procedure,’ two techniques are indispensable: a

. numbering system and a card system. The BT tasks given above illustrate the

nunbering system. Essentially it identifies task levels as follows:
Level I Tasks: 1.0 ° 2.0 3.0, etc.
Level II Tasus: 1.1 . 2.1 3.1, etc. o
+Level III Tasks: 1.1.1 2.1.1 3.1.1, etc.
Level IV Tesks:  1.1.1.1  2.1.1.1 3.1.1.1, etc.

This numbering system can be easily followed in the BT illustration.

Note from the BT illustration the variable number of job tasks into which
any level task can be analyzed. First level Task 1.0, "Participates in

a detail operating the main stean propulsion plant,' was analyzed into

6 tasks; 1.1, into 6; 1l.1.1, into 5; 1.1.1.1, into 11; 1.1.1.1.2, into 11.
Note also howlthe job tasks become more and more specific as the
hierarchical order is descended. XNote that in this instance the tasks

are primarily procedural and that each level requires the sequential

integration of all the tasks into which it is analyzed.
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One additiongl technique is rquired in managing the volume of job
tasks. Each task should be placed on a separate card--termed the Job
Task Card illustrated in connection with the discussion of the separate
courses. Later steps in the procedure require several rearrangements
®sf the job task order. 1If job tasks are fixed on a list, the procedure
becomes unwieldy and, when they number in the hundreds, virtually impossible.
Once all the tasks have been identified, they should be fixed in a
list for ready reference and for more ease in inspecting them as a unit
than the Joﬁ Task Cards permit. This cannot be done, however, until

after Step 5, where the complex skill tasks are analyzed.

3. Job Incumbent Task Identification_for'the CICWO Duty Assignment
The five steps in the genéral procedure for task identification were
applied to develop the CICWO Tasﬁ Inventory:
1. Identify Level I tasks.
2. Sequence the Level I tasks to facilitate further analysis.
3. Analyze Level I tasks into Level II tasks
4., Sequence Level II tasks for convenience of further.analysis
5. Repeat the analysis and sequence the tasks until the
" smallest task to be trained is reached.

Meetings with job experts were held to accomplish Steps 1 and 2.
Steps 3-5 were accomplished by one job expert, working alone, and having
his efforts reviewed by a series of other job experts, each working in-
dependently. When disagreement among these experts concerned minor

changes in wording»the Task Inventory was considered complete.
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a. Identifying and sequencing Level T tasks. As noted, the goals of

this step are to(l) identify in action tefms (verbs) the broad tasks thg
job incumbent must perform to accomplish the duty assignment described in
®he course mission, and (2) to sequence these in a manner that facilitates
the anaiysis into steadily more specific job tasks. The tasks must be
stated in action terms, something the job incumbent does, e.g., '"Relieves
the watch." Just what the broad tasks should be is frequently not immedia-
tely obvious. The watch officer dut§ assignment can.be analyzed into broad
information colleéting, displaying, processing, evaluating and disseminating
tasks. These are not satisfactory_fo; constructing a Task Inventory for
training purposes because they are not whét the CICWO broad duties actually
are. Rather, information précessing tasks are a generalized description

of what is really done. When one starts to gnalyze a series of broad

tasks and keeps meeting the same tasks over and over again in an apparently
random manner, it is an almost certain indication that the Level I tasks
have not been properly stated. When Level I tasks are well stated, they
can be sequenced so that when further analysis brings out the same tasks,
it does so in a way that is systematically related to the sequence, and

not at all random. This kind of repetition éf job tasks can be easily
managed. Level I tasks that express what the CICWO does and which

can be sequenced to further analysis straightforward and the repetition

problem readily manageable are:

LEVEL I JOB TASKS IN FINAL CICWO INVENTORY

-

= . .
1.0 Serves as a CICWO during 2 nermal steaming CIC watch on a com-
batant ship steaming independently. ’

2.0 Serves as a CICWO in a2 CIC involved in supporting a ship maneu-
vering in formations and screens.
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3.0 .Serves as a CIC:O in a CIC pazriicipating in a mad overbgard recovery.

4.0 Serves as a CIC:wO in a CiC pzriicipating in a Search anéd Rascue (SAR).

Operzticn.
5.0 Serves as & CIC<0 in =z CIC irvolved in the prosecution of air contacts
& in an Afw Condition III. -
6.0 Serves as & CIC.O s pveolved in prosecuticn of suspected subzaring con-
tzets-in AST Condition IIT

7.0 Relieves the vatch.

Carrying out job task 1.0 involves mdsf of the basic ‘tasks of the CICWO.
Tasks 2.0 to 6.0 require these fundamental tasks plus some moré. Task 7.0
involves all of the preceding six. The Tésk In&entory can be shortened
by not repeating in Level II'those.joﬁ tasks aléo required in later levels.
(See Task Inventory for CICWO in Appendix A for how this can be managed).

Tt takes some trial and error to discover the way Level I tasks should
be stated. If the course designer keeps firﬁly in mind that what he wants
is the broad tasks actually performed by.the job incumbent, these to become

the action elements of his end-of-course learning objectives and sequenced

to eliminate unnecessary duplication in completing the job analysis, he will

be able to discover a good way of stating them. The purpose of holding the

meeting of job experts suggested on page III-4 is to assist in stating

the broad tasks and sequencing them. The insight on how to state broad
tasks seems to come from listing and discussing job tasks of all lévels
until pattefns become evident. If the course designer is still finding

it difficult to identify Level I tasks, another technique can be tried.

He should simply state a}l the shipboard tasks to be trained he can think
of and put these on Job Task Cards. By arranging and rearraqging the cards,

Level I
he may get a cue on how /[ tasks should be stated. Two things are certain.
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First, as a course designer works at stating the job tasks, he will think
of more and more and gain insight into their order. Second, an incomplete

or poorly arranged list of job tasks is far better than no list at all in

developing a training course.

[

b. Identifving and'Seouencing'lpwer level tasks. Just as
Level I tagks should ge clgarly distinguishable from each
other, iower level tasks should ‘be distinguishéble from té§ks above, below,
and at the same level in the job task analysis hierarchy. To-put this
another way, a job task should be so sta;gd that the integration of per-
formance of all at one level adds up to the acéomplishment of the task above
themfand can be analyzed into[;;; tasks that add up to it. Identification
of Level II tasks from Level I tasks, Level III from Level II, and so on
proceeds by asking the standard job énalysié question. As tasks that are
repétitions of those that have been met, they can be identified by the phrase,
“"same as 1.1.2" or whatever the number was of the task when originally en-
countered, and numbered appropriately in the hierarchy of job‘fasks. The
Task Inven;ories in Appendices A, C, gnd ﬁ, show a number of ways of doing
this:
Just as witﬁ Level I tasks, éll tasks at lowe£ levels should be

ijdentified and sequenced before analysis of any into tasks at the next

level. If all tasks at a level are not identified, gve cannot take
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advantage of the correct sequencing.to’facilitate tge.further analysis.

As one moves toward thg more specific tasks at the lower levels of analysis,
however, the'sequence makes less differentce, e.g., it makes little difference
from a job analysis point of view whether the task "monipors surface search
®operator in the search for and detection of surface, subsurface, and low
flying air contacts and the processing, display, and reporting of contact
data,' is analyzed further before or after the task, "monitors intercept
séarch operator in search for and detection of .electronic emissions, and

the processing and reporting of intercept data."

CICWO . ' o
For each/Level I job task, starting with 1.0 and continuing in

order to 7.0, the essential question, -"What must the jecb irncuwrbent do

to perform this task?'" was asked. The answer for task 1.0 follows:

LEVEL 11 JOB TASKS FOR LEVEL I JOB TASK 1.0

' pegel ol

1.0 Serves as a CICWO during a normal steaming CIC watch on a
combatant ship steaming independently.

Level II Tasks

8 e .
1.1 Monitors CIC personnel during a normal steaming CIC watch
on a combatant ship steaming independently.

1.2 Evaluates the CIC information of a ship steaming independently.
1.3 Recommends to Conn all maneuvers and/or other actions required

of own ship steaming independently.

Answers for the job tasks 2.0 to 7.0 were:

Level 1 Task

2.0 Serves as a CICWO in a CIC involved in supporting a ship
maneuvering in formations and screens.

To monitor means to detect and correct errors of the men and
machines under one's supervision.
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Level II Tasks

2.1 - Monitors CIC personnel involved in supporting a ship maneuvering
in formations and screens. '

2.2 Evaluates the CIC information of a ship steaming in formations
and screens.,

«

2.3 Recommends to Conn actions required of own ship to complete an
ordered maneuver.

Level I Task = -

3.0 Serves as a CICWO in a CIC participating in a man overboard

recovery. ) ‘

. Level 11 Tasks

3.1 Monitors CIC personnel participating in a man overboard recovery.

3.2 Evaluates CIC information of ship involved in a man overboard
recovery.

3.3 Recomnmends to Conn all required maneuvering actions and whistle

signals based on CIC man overboard data.

Level I Tasks

4.0 Serves as a CICWO in aECIC participating in a Search and Rescue
(SAR) nission.

Level “I1 Tasks

4.1 Monitors CIC personnel participating in a SAR mission.
4.2 Evaluates a distress or emergency call on a CIC radiotelephone
speaker.

4.3 Recommends to Conn what maneuvers should be utilized to conduct
a particular SAR mission. :

TLevel I Task

5.0 Serves as a CICWO in a CIC involved in the prosecution of air
: contacts in an AAW Condition III.

N

Level II Tasks

us5 Monitors CIC personrel involved in prosecution of air contacts
.in an AAW Condition IIT.

e
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5.2 Serves as AAW Evaluator in én AAW Condition III.

5.3 Recommends to Conn when ship should go to General Quarters.

Level I Task

6. 0 Serves as a CICWO in a CIC involved in the prosecution of
suspected submarine contacts in ASW Condition III.

Level IT Tasks

6.1 Monitors CIC personnel involved in the prosecution of a
suspected submarine contact in an ASW Condition III.

6.2 Serves as an ASW Evaluator in an ASW Condition IIT.
6.3 Recommends to Conn the appropriate maneuvers to place own

ship in position to conduct urgent attacks or evade detection
as applicable.

Level 1 Task '-
7.0 Relieves the watch.

Level II Tasks

7.1 Checks stored data prior to relieving the watch.

7.2 Determines the status of the various systems in CIC prior
to relieving the watch.

The complete Task Inventory is given in Appendix A.

It can be noted that with the exception of Task 7.0, "Relieves the
watch," the Level II tasks follow a pattern so far as the nature of the
first level task permits: monitoring, evaluating, recomnending. It is
believed this pattern is applicable to many officer duty assignments.

The sequence is clear: the CICWO first monitors to be sure the
information he has is correct, then he evaluates, and finally he takes
internal action or recommends external action. These tasks clearly
represent the essence, the "guts" of the CICWO duty, and the higher

and which
- level tasks which combine ther /will be the ones / .become the source
of the action elements of end-of-course learning objectives for the

e

course.
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Each job ;ask is written on a separate card; termed the
" Job Task Card. An example is given in Figure 1. Note how the task
stafement.was changed and renumbered. This frequently happens because
of the self-corrective feature of the procedure. A 5" X 8" card or pad
" ®sheet has been used for §heJob Task Card in .order to have room for such
correction. The use of this size rather than smaller is advocated not only
for the reasons just given, but because some job tasks require lengthy
séatements.
. A Traiﬁing Task Card is also required. This is not developed until
Step 5. The Training Task Card, compaﬁion to Job Task Card 1.2.2.%!is
jllustrated here for convenience of the reader. .Tﬁe Training Task Card,

it will be noted,contains a complete learning objective.

2.1.10b Deterrines, when Rules of the Road situation exists, the
type of situation and the status of own ship under the
appropriate rules. (1)

2.16.1 Determines that a risk of collisicn exists for own ship
: and 2 surface contact. (1)

2.2.2.1 Same task statement.

1.2.2.1 Same task statement.

Fig. 1. Job Task Card
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Shipbeard task numbers: L2201 il.2%2: 21

Training task: Determines if a risk of collision exists with another
vessel and, if so, what action is required in accord-
ance with the Rules of the Road; given a series of
classroom slides depicting five situvations with
various DRT traces and radarscope presentations.

Standards: Responds with 100¥ accuracy to specific ques-

tions about the situations, in writing.

Fig. 2. Training Task Card-




¢. Illustration of the logic of job analysis. Job tasks are

derived in terms of a strictly logical analysis. Job experts, however,
do many things because of tradition or because one of their subordinates
" is missing or at critical points in operations is unable to perform his

job tasks. An example of the logic required is provided by

'Y
the unanimity with which job experts reported the solving of maneuvering

board problems as a relatively high level CICWO job task. Strict adherence
to a logical analysis of the duty‘assignment reveals that the CICWO estimates
solutions f;om.a radarscope, that he monitors the maneuvering board solu-
tions of the maneuvering board operator, estimates CPA, course and speed

of target ship, and detects incompatibilities betyeen'solutions to the
problem, none of which necessarily~requi£es him to solve maneuvering board

problems. Query brought out the‘fact that the CICWO frequently had to
serve as his own maneuveriné board operator. The task "serves as maneuver-
ing board operator,”™ was included in the Inventory and thus the logic of
the analysis with -the experience of the.job experts was reconciled.

Both the maneuvering board operator and the.CICWO duty assignments,
req=i%e skills in relation to solving maneuvering board problems. What
each uses these skills for is not thé same; The more complex tasks
"from which.£he specific maneuvering Board tasks are derived will determine
in what ways the two sets of maneuvering board tasks‘are stated differently

for each of the duties. The maneuvering board plotter must be able to

solve problems of deéired course and speed quickly and accuratly to

s



confirm actions already started. The CICWO duty assignemnt requires the
monitoring of tﬁe maneuvering boérd piottef to ensure accuracy of his
solutions. This highcf'level monitoring tégk requires the CICWO to
compare the naneuver ing solution with informatien on the DRT, the vadar-
scgpe and integrate thié wigh information about the situatién he

has obtained or.can.obtain irom other sources; This kind of integration
is the essence of the CTCAO duty but not that of the maneuvering board
plotter. The job task identification must clearly distinguish.between
the job taskS'of.two positions as'différent as tﬁese.

In turn, the naneuve*lno board problen colv ng taSA should not be
included in a CICWO Task Inventory uniess he nust serve as his own
maneuvering board operator and heﬂce must learn maneuverlng board
operator 5ob tasks or unless tha monitoring taesk of the CICWO requires

for its accomplishment the ability to solve maneuvering board problems,

albeit not with the same speed. 1In this particular case, it is probably

a

._necessary that/7ICWO be able to solve maneuvering board probleus but not

wlth the same speed as a maneuvering board operator, in order to perLorm

. operator
his job task of monitoring the solutions of the maneuverlng beard /and
comparing them with DRT soiutions;_, Judgmpnts on these matters nust

be made by the course designer,but should be checked by empirical studies in

order to increase the efficiency of training.
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d. Criteria for stopping the analysis. The job task. identification

is stopped when all tasks that are to be trained are identified. There

are four rules for recognizing the most specific task to be trained to

aPrepare for a duty assignment like the CICWO: (1) stop when the job tasks

clearly and accurately express what needs to be trained; (2) stop when
further analysis involves a complex skill, e.g., MMA welding; (3) stop
when a task is reached the designer is confident the job expert instguctor
can analyze'into all the lower level tasks; énd (4) stop when a job task
is reached the course entrant is supposed to be uble to do.

(1) Action verbs should express exactly what needs to be trained.

While all action verbs in job tasks must do this, the principle appears
particularly applicable as a criferion_for stopping the analysis. An
example of a task statement that could misle;d for training:purposes
(rémember the job task is the source of the action element of tge learning

objective) is, 'detects incorrectly set controls on a surface radar repeater."

This, at first sight, appears an adequate statement of a job action. It
turns out, however, that it does not express how the job incumbent does
the task and, therefore, the action that must be trained. It points tewards
training in the use and function of external controls. But the light in

CIC is dim because of radar operations and the watch officer's usual position

is not close enough to the radar to see the control settings. How, then does

.he perform this detecting task? What he can do is see the scope presenta-

tion. This has characteristics that reflect the settings of the external
controls. It is these presenta;ions he must attend to:and interpret
in terms of the search situation at a given moment. Hence, the task
analysis was carried one step further énd.this task added as a lower

level one: "discriminates between good and bad radarscope presentations."
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Since this discrimination task does represent what the job incumbent

does, 1is not a complex skill and can be trained as a unit as it stands,

no further analysis is necessary even at a later step. In effect,

a job oriented action which tells its purpose has been translated to
‘another action which tells how the detection of improperly set controls
was accomplished. This is analogous to the example of how a job task
should be stated: 'connects a copper wire to a copper lug by soldering."

Other illustrations of continuing the analysis until the job oriented

action verb expresses exactly what is done on the job are given below:

1. Job task 1.1. l 2, Detects incorrect reporting procedures of the
rgdar scope operator

is an enabling task to the monitoring of the surface search radar operator

that requires no further analysis.

2. Job task 1.1.1.3, Detects radarscope plotting errors of CPAs and
course and. speed,

is an enabling task to the monitoring of the surface search radar operator

and requires analysis into two tasks to accurately express what the CICW

does to accomplish it: . -

a. 1.1.1.3.1, Determines size and composition of contacts from
a radarscope plotting head, and

b. 1.1.1.3.2, Solves CPA of surface contact from a radarécope
plotting head. .
3. Job task 1.1.3.2, Detects incorrect interpretations of radio-

telephone signals and makes the applicable
corrections,
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ijs an cnabling task to the monitoring of the radiotelephone operator that

requires analysis into the task, '
1.1.3.2.1 Decodes and encodes signals in applicable signal
books. )
job.
2 It is from this 1last/task the CICWO course designer gets the
. training .
information needed to develop a/task that will train the CICWO to detect

these radiotelephone operator errors. This is the case .because it is ‘the

actlon the job incumbent performs to achieve the higher level task it was

derived from.

4. Job task 1.1.12, Monitors height finding radar .operator
in carrying out his assigned duties,

was analyzed into:

1.1.12.1, Compares height finding radar information
‘ . with other pertinent data stored and recently .
collected. '
5. Job task 1.2.2.2, Determines that a risk of collision exists
for own ship and a surface contact.

was analyzed into:

ap> - 1.2.2.2.1, Evaluates DRT plot to determine Rules of
the Road for a give contact situation,
correlating own ship's course and speed,
target position, and target angle, and
b. 1.2.2.2.2, Extracts corrects maneuvers and signals
for a risk of collision from current
Rules of the Road. :
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6. Job task 1.2.3, Reports to the CIC officer and or operations
' officer all atmospheric refractivity informa-
tion vital to. the electronic equlp.ent of his
own ship, and

was analyzed into:

- : 1.2.3.1, Plots all applicable chart data from daily
' ' RADFO messages.

7. Job task 1.2.4, Evaluates intercepted electronic signals
rapidly as to type and functions of emitter
and as many other specifics as possible,

was analyzed into:

1.2.4.1, Locates electronic emission information in
appropriate publications.

Again, it can be observed from these illustrations and from the job
tasks in the CICWO Inventory &Appendix A) that there certainly is nothing
.new uncovered by the job analysis. The job tasks are simply ;tated in a -
manner that best serves their training purpose as the source of the action

elements of learning objectives.

(2) Complex skill tasks are not analyzed during Step 2. As a
course designer analyzes a duty assignment l;ke the CICWO he will sometimes
cdme to a task, the accomplishme;t of which involves a highly complex skill.
Such is the target classification task of a sonar operator. In analyzing
this task into lower level tasks one find; himself grappling with the
analysis of a.highly complex skill task involving operating equipment
to get the most clearly interpretable output, making complex perceptual .
discriminations in order to interpret this output. Such analyses are

so complex, often requiring professional aid (Smith et al., 1967) that

e

they are postponed to Step 5 where concentrated attention can be given

them. No such skills were encountered in the analysis of the CICWO duty.
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“(3) What the course entrant is supposed to be able to do. This

criterion is inferred from the who in the course mission, so far as the

mainstreanm of the course is concérned. The designator, the rate, or

the NEC along with experience specified in the mission permit an inference
L3 .

to be made. Entrants to the CICKO course might be assumed, for example,

to have learned to use R/T procedures. When the job task of using this

skill in transmitting messages is reached, the analysis can stop. If

remedial sections are to be offered, tb? analysis continues. If the course

entrant can be expected to perform a task like, "Sele;ts significant

submarine contact data for d;ssemination.to various command levels," the

analysis can stop. If this'expegtétion is unlikely, the job task must

be analyzed further as follows:

Determines the rellabllltv and significance of CIC ASW
information w1tn respect to Lactlcal requirenments.

Correlates Cic datg with information from stored sources.

= Deternines, for recomzmendations to COﬂﬂ appropriéte sub-
marine and/or torpedo evaSWOn naneuvers.

Extracts appropriate submarine and/or torpedo evasion
.maneuvers from applicable publications.

If a decision is wade to permit entry to the course of those who do

0

not neet the requirements for entering the wainstrean, the analysis must

be continuved until the smallpst task to be trained in the remedial section
is reached. Note that it is not only lcwer level tasks that are of concern
here.. A course entraht may be able to do one of the Level 1 tasks.

Identificatipn of what job entrants can do recuires pretests.‘ Their
use permits checking the decisions reaéhed by the course designer in

“

stating the course mission and in stopping the analysis. Tnis is another

~

instance of the operation of the continuous self-corrective feature of
R & PEC I .

the course design proceduré.
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(4) The job expertness of the instructor. The less an instructor

. can be expected to know about the job he is training others for, the more
detailed the job analysis must be. In the Navy, instructors are job
experts. The desigﬂer must make a judgment on how far to go on the basis

a«of his knowledge of the competence of the instructors who will conduct the
course. A CICWO job task like 'recommends to Conn what maneuvers and/or
whistle signals are required for a Rules of the Road situation," can be
anélyzed into recommending similarly for a ship in international waters
and a ship in inland waters; and these can be further analyzed into
specific situations requiring specific maneuvers and/or whistle signals.

But in this instance, one can be confident the job expert instructor can

do this analysis himself in relation to hié lesson planning. Hence, the
analysis stopped with the task as stated above.
Care must be taken in applying this criterion for stopping the analysis.
. If the course designer has any doubt that all instructors that will be
involved in conducting the course can accomplish.the further analysis, he
should continue to state more specific tasks. Nor can this criterion
be applied to all tasks. Complex skills, ﬁarticularly,require specification

of even the smallest actions.
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4. Job Incumbent Task Identification for the AN/SPA-34 Maintenance
Duty Assignment. ’

The development of the Task Inventory'for training purposes in main-
ta?ning the AN/SPA-34 completely parallels the job task identification
o SLEP for the CICWO course. Thé same job anglysis question was asked,

the same problem in sequencing was encountered, the same procedures
followed, and the same criteria for stopping were used. The existence
of the Technical Manual (TM)9 and the Maintenance Requirement Cards
(MRCs) takes some of /thinalytic burdeﬁ in identifyiﬁg job tasks from
the shoulders of the course designer and adds another criterion for
stopping the analysis. This will bé disqussed‘later.

a. Identifying and sequencing Level I tasks. The analysis was

started with the job analysié question: '"What must the job incumbent

do to maintain the AN/SPA-34 indicator group?" One initial way was:
operates the AN/SPA-34, performs preventi;e ﬁaintenance, peéforms
corrective maintenance, documents mainte;ance actions, and performs
equipment associated tasks. Level I tasks in these terms seemed logical
until the amount of repetition encountered became cumbersome to handle
just as it did for the CICWO duty.

Application of strict logic showed the proper answers to be in terms
of the cycle of consulting the TM, performing checks, determining %he
existence of a malfunction, isolating it, making the repairs/replacements/
adjustments fequired, and documenting them. Level I tasks in these terms

follow:

9For brevity the "TM" from here on is to be read "TM and/or MRCs."
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1.0 Extracts information from Technical Manual (TM) and/or Maintenance
) Requirement Cards (MRCs) required to operate the AN/SPA-34, per-
form maintenance actions. (1)

2.0 Sets ‘up, checks, and operates the following equipment [AN/USM-140c¢
oscilloscope, AN/PSM-4c multimeter, and AN/USM-115 to trigger
the AN/SPs-34] in accordance with procedure in the applicable
Operator's Manual (0X): (1)

3.0 Performs checks and tests,followihg all equipment and
personnel safety precautions. (1)

4.0 Locates source of malfunctions in the AN/SPA-34. (2)

5.0 Performs maintenance actions. (2)

6.0 Documents AN/SPA-34 maintenance actions in accordance with 3
Manual, OPNAV 43P2. (1)

7.0 Performs equipment associated job tasks. (1)

Five comments are in order. First, what is meant by Task 7.0? Equip-
ment associated tasks should be always looked for. They will not be
always found but when they are, they must be examined to determine
whether their training.should be includeq in the course or left to ship-
board“training or experience. As will be seen, there was one equiément
associated task, the training of which couid be easily fitted into the
course. Second, thg above Level I tagks apply to any equipment mainten-

tenance task. They are general in application. Hence, it appears that

‘constructed

once a good Task Inventory is / for an electronic equirment main-

tenance duty, developing one for another such duty is pretty much a matter

of changin; functions, and functional sections, circuitry, and components.

This, of course, provides a strong reason for devoting the effort required

to get a good first one.
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Third, the job tasks identified in the Task Inventory again make it
very clear that in analyzing duties for training purposes, the course
designer is looking, not for anything new, but for a systematic way of
* :
stating the job tasks which will facilitate developing a training course
in which all learning objectives are job assignment oriented and none are

overlooked.

Fourth, -the sequence of thesé Level I tasks is clear. One must look

- up the procedures before he operates for maintenance purposes; he must

make checks before he can determine whether there is a malfunction; he must
isolate the malfunction, repai; it,  and finallytdocument it. Once this
sequence had been determined there was little problem in completing the
job analysis without repetition cozplications.

“Fifth, this sequence of Level I tasks markedly shortened, not only
the Task Inventory, but the job task sgatements themselves. Having Task
1.0 concern the use of the TM, it is gnderstood to be included in all
succeeding tasks. Further reference as "in accordance with the procedure
set forth in the Technical Manual" becgmes unnecessary, except for emphésis

in the Level I or II tasks.
b. Identifving and sequencing lower level tasks. Level II tasks

identified for each Level I task are:
LEVEL II JOB TASKS FOR LEVEL I JOB TASK 1.0

Level I Task

1.0 . Extracts information from Technical Manual (TM) and/or Maintenance

Requirement Cards (MRCs) required to operate the AN/SPA-34, per-

form _ maintenance actions. (1)

-~
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Level 11

Tasks "

‘Level 1

1.1 Extracts information from the schematics, general an
detailed. (1) _ :

1.2 Extracts information from the text. (1)

1.3 Extracts information from tables. (1)

. ) LEVEL II JOB TASKS FOR LEVEL I JOB TASK 2.0

f 3 o .

Level I Task

2.0 Sets up, checks, and operates the following equipment in accord-
ance with procedure in the applicable Operator's Manual (OM): (1)

Level 11 Tasksx

2.1 AN/USM~-140c oscilloscope to measure amplitude and time. interval
of signals. (1)

2,2 AN/PSM-4c multimeter to measure voltages, currents, and values
of resistance. (1) i

23 AN/USM-115 to trigger the AN/SPA-34 and to measure the RANGE
RING accuracy. (1)

LEVEL II JOB TASKS FOR LEVEL I JOB TASK 3.0

Level I Task )

3.0 Performs, checks and tests, following all equipment and person-
nel safety precautions. (1) -

Level I1 Tasks

3.1 Perférms indicator checks as an aid in locating a malfunction. (1)

3.2 Visually inspects the AN/SPA-34 for damaged components, cracked
or frayed insulation, and loose connections. (1)

3.3 Measures input-output signal characteristics of each functional

section, locating test points, and using appropriate test equip-
ment, following T procedures and safety precautions and compares
them with the theoretical. '(2)

LEVEL II JOB TASKS FOR LEVEL I JOB TASK 4.0

Task

4.0

Locates source of malfunctions in the AN/SPA-34. (2)

* Note the verb for tasks 2.1, 2.2, and 2.3 is in task 2.0.
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Level II Tasks

‘ 4.1 Isolates a malfunction in the AN/SPA-34 to a functional section,
- following all safety precautions using the overall functional
block diagram, applicable test equipment, and logical trouble-
shooting procedures. (1) '

4.2° Isolates a malfunction t3 a circuit in . the AN/SPA-34 locat-
ing test points and components, following safety precautions,
using logical troubleshooting procedures, the schematic diagrams,
and appropriate test equipment. (2)

LEVEL 11 JOB TASKS FOR LEVEL I JOB TASK 5.0

Level I Task

5.0 - Performs maintenance actions. (2)

Level 11 Tasks

5.1 . Replaces damaged components,.cracked or frayed insulation. (1)
5.2 Replaces or repairs p;inted circui£ boards. (1)

5.3 Solders loose connections. 1)

5.4 Aligns and adjusts circuitry and assegblies. (2

‘ LEVEL IT JOB TASKS FOR LEVEL I JOB TASK 6.0

. Level I Task

6.0 Documents AN/SPA-34 maintenance actions in accordance with 3M
Manual, OPNAV 43P2.

* Level II Task’

6.1 Completes OPNAV Form 4790-2K for each maintenance performed,
except those performed for daily and weekly maintenance.

LEVEL II JOB TASKS FOR LEVEL I JOB TASK 7.0

[y

Level I Task

7.0 Performs equipment associated job tasks. (l).

Level I1 Task

7.1 Briefs operators on basic characteristics and accuracy of
AN/SPA-34 repeater. (1)
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Note that Task 6.0, documeptation, breaks down into but one task,
hcomplctes OPNAV Form 4790-2K for each maintenance performed,.except
those performed for daily and weekly maintenance." This is all that
is required, so far as the course mission is stated for our present
pGrpOSCS. The course includes much more about the 3-M system at the
direction of BUPERS.

In stating the tasks, little difficulty was encountered. It was
mainly a matter of avoiding a temptation to think in terms of equipment,
its functional sections, components and circuits. In developiné a Task
Inventory for training purposes, attention must be exc%psivei& focused
on what the job incumbent does with and to the“equipment. There is
no effort at this time to analyze boﬁple;.skilis thgt must be learned.
These are identified in Step 5. .

The complete Task Inventory is givén in Appendix C.

] used .
c. Stopping the analvsis.f The criteria/for stopping the analysis

of the CICWO dutx apply here. It is continued until the most detailed
task, the performance o which must be learned in the course, is reached
for either mainstream or remedial portions of the course, or until a
task is reached the further analysis of which is unnecessary because the

designer can be certain that every job expert instructor can continue the

analysis for his lesson planning pﬁfposes.

For an equipment maintenance course there is a criterion which
supplements the last. This criteria stems from the availability of
the TM. That part of the analysis concerned with maintenance steps
has been done by the engineers wﬁo designed the system. These are
incorporated in the Manual as procedural tasks. Clearly then, when a

task such as, "performs preliminary settings for the operation of the
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AN/SPA-34," there is little point in listing the lower level tasks,
'since they are already available in the TM. Tbere is, of cgurée,
the possibility the instructor wishes tq.introéuce then in the Task
Inventory for an instructiomal or administrative reason: shortage
of Technical Manuals, the desirability of giving instructors and/or
students a clearer view of the complete system, undiluted by the
detail in the Manual or because of a need for a clearer statement of
the tasks in th; Manual. In the present instance, some tasks in the
™ are repeated in the Inventory-and some are not, the decision
based on such considerations.

Task 2.1, "Sets up, checks and'opgrates'fhe AN/USM-140c oscilloscope

to measure amplitude and time interval of signals," provides an example

of the kind of decision that must be made concerning where to stop the

analysis. The criterion for stopping.involved here is what the course
entrant is supposed to be able to do.” In this case the anéwer was
determined by the decision to provide a remedial section in the course.
The reason for including a remedial section for use of test equipment
is the well known fact that lack of ability to operate such equipment
is a conspicuous reason for failure to keep it operating. Hence, the
job analysis was continued to include the tasks required to operate the
AN/USM-140c oscilloscope, the AN/PSM;4c multimeter, and the AN/USM115 to
measure tﬁe Range Ring accuracy. These tasks serve as the action-elements
of the objective for the remedial part of the course.

Job Tasks 3.1, 3.2, and 3.3 are simply the major checks that must
be made. Of these, 3.3 is the important one. It breaks down into

~
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performing checks for the AN/SPA-34 functional blocks or sections:
the power supply, sweep gate generator, AEW off-centering, etc. This
step is recogﬁized by ET instructors as the critical one in trouble-
shooting.

Similarly, Task 4.0 breaks into isolating a malfunction to the
functional section as the basis of the measuring tasks performed under
3.3 asd then isolating the malfuncgion to a circuit.

Tasks 4.1 and 4.2 illustrate -how a number of job tasks can be

. consolidated into one because of the course entrance requirements.

For example, if the course were open to those with no electronic
experience or training (i.e., the course combined what is regarded in
the Navy as an "A" School and a "C" School course), Task 4.2 would be

written, "isolates a malfunction within a functional section of the
. and

AN/SPA-34." Locating test points, following safety procedures,/interpret-

ing schematics would be included as lower level tasks. Use of test
equipment would not be, because it had been analyzed under Task 3.3.
Use of safety precautions would be analyzed into the job tasks similar

to those given by Pickering and Anderson (1966, pp. 82-83):

"a, Never work alone.

~

“b. Ground all high voltage units which have been removed
from their normal location for servicing.

"e. Use warning signs when required.

"d. Follow prescribed procedures for fighting an electrical

e. Follow prescribed procedures for treating shock.

o

"f. Tag switches.

0
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"g. Use one hand only when operating switches, making

measurements in a circuit, operating circuit breakers.

"h. Avoid working on energized circuits, but when it

is necessary to do so:
"(1) Assure ample illumination

"(2) Remove loose clothing and metallic personal

. accessories

"'(3) Insulate self from:ground

""(4) Use tools with insulated handles

'"(5) Use one hand only

6(6) Use a rubber glove if ﬁature of work permits

"(7) Have men stationed by circuit breakers or
switches g i & ’

""(8) Have a man qualified in first aid for electric
shock standing by :

"i. Use special precautions when measurements are neces-
sary in circuits employing 300 volts or more. E
g

" (1) De-energize circuit before connecting test
equipment

"(2) Discharge high voltage capacitors

" (3) Recheck test equipment controls to ascertain
that they are set correctly for measuring high voltages

" (4) Use test leads which are capable of carrying
high voltages i

" (5) Avoid touching test equipment or leads while
reading measurements results

" (6) Have an assistant, who is standing by the switch,
energize the equipment

" (7) De-energize circuit and discharge capacitors
before disconnecting test equipment leads from the circuit

"j. Keep all fuse boxes, junction boxes, level type -.
boxes and wiring accessories closed except when necessary .
to open. ’ ’

Pt
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"k. Never go aloft near antenna installations
while antennas are energized.'

5. ~ Job Incumbent Task Identification for a Welding Duty Assignment

Duty assignments involving " complex crafts such
®as welding, uszble in many locations in many organizations appear to
require adaptation of the course design procedure. For complex skills
equipment

that are related to specific /- or otherwise tied to a particular
qrganization,-the course designer can proceed directly to the skill
analysis in Step 5. An example.of such' a skill is interpretation of
LOFARGRAMS by the airborne sonar operator. The greatest adaptation

is required when the craft %s comp}eg and there is wide variation in the
subsets of skills to be applied at different locations. Such a skill is
welding. All welding . ’ . : job tasks required by

the Navy therefore need ideptification befo;e course missiéns can be
defined in terms of the what subskills and the where they are fo be
applied. 1If, for example, 211 job tasks at a pérticular location require
silver brazing and TIG plate welding, there is no point in training

in manual metal arc welding or in TIG welding pipe.

The course design procedure for a complex skill like welding starts

"with Navy wide job task identification in order to define a series of

.



courses to become a training program. ° This puts Step‘2 before Step 1 of
10
the ten-step procedure.
The missions »>f such a series of welding cnrurses have been given on
pages I1E-6-7. . The way in which these missionz were developed is

" #now described. Our trial and error attempts are given in order to help

clarify what is involved.

a. Developing a welder training program (Course Design Steps 1 and 2).

A training program consists of a series of courses interspersed with
on—-the-job training and/or experience. 'To derive a series of course
missions for a welder training program, it is necessary to obtain a
substantially complete list-of the welding joB’tasks performed at all
locations. This is not as éifficult as it might appear. It involves

(1) identifying by location the equipment.systems and structures to

which welding skills are to be applied, (2) identifying in each system'or
structure, the points of application.éf each weiding process and its
associated welding parameters, i.e., the job tasks, (3) grouping them

for course allocation, and (4) statigg thé course missions.

(1) Identifying the equipment svstems and structures. This is

‘readily done location by location, if necessary. In the case of welding,
a broader classification was found adequate. On the basis of their

experience, job experts grodped the vessels (Rundquist & fMyef T 1968,

p. 3) substantially as follows:

10The course design procedure‘is jllustrated as though such course
missions had not yet been derived. If such missions exist, the course
designer should follow the course design procedure described far' enough
to detect incompatibilities between ship and school training or between
job tasks the student can perform at graduation and that he will be
required to perform'on the job. 11I-34 : .



(1) Diesel and low-pressure steam (< 600 psi Class
P-1 system with carbon steel and CMo piping), (2) high-
pressure stean (> 600 psi with CMo, CrMo piping), (3)
nuclear ships, (4) submarine tenders, and (5) other
tenders ard repair ships. Since diesel and low-pressure
steam driven vessels represent substantially more than
. one-half of Navy ships, it is clear that if the training
for the welding tasks involved can be given effectively
first, and does not require as much time as the. present
series of courses, welders can be brought to fleet utiliz-
ation more quickly. This class of vessels, therefore, was
chosen for the application of the relevant parts of the
course design procedure, and the initial (progran) mission
. was stated as follows: To qualify Shipfitters E-5 and
above to perform all welding tasks on diesel and less than
600 psi nonnuclear steam driven vessels. '

These systems-and structures vere identified¢ (1) .firemain, flush-

ing, and associated salt water cooling systems, (2) fresh water, (3)

secondary steam, drains (maiﬂ, secondary and gravity), (4) fuel, (5)
high ﬁressure air (6,000 psi), (6) hydraulic, (7) main machinery,

(8) auxiliary machinery, and (9) ship structures (e.g., hull super-

structures, foundations, door frames, etc.).

(2) Identifying welding job tasks. The aethod of doing this does

not start with quite the same job analysis question as used for the CICWO

and ET maintenance duties. It starts with the question, "What are the

points of application of what welding skills in this system or structure?"

To answer this question what is termed a system scan is used. No thorough
analysis '

system / ° . is necessary. The job expert craftsman automatically looks at

any system or structure in terms of what he does to or with it. The
only reason we call this a system scan is to indicate that an orderly
 procedure is used to be sure not to miss any of the job tasks.

A series of group meetings werc held ‘with job expert instructors.

The number of these required will vary vith the number of syétems to

be scanned and the ease of diséovering the best way of stating the job
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‘tasks. There was no problem in determining the parts of the'systems
or structures to be scanned to locate the weldiﬁg tasks. A welder works
with_metal éipes and sheets as follows: he repairs and replaces sections,
repairs and replaces fittings, répairs and replaces valves, builds up
‘eroded parts. The group meetings continued until the format for stating
the tasks was established. At that point one job expert completed the
task identificafion and his work Qas reviewed by others working independently,
just as degcribed for the CICWO. g ) . duty assignment.
While there was no problem in 1dent1fy1ng the parts of a 'system or
structure the welder looked at to identify the job tasks, it took some
trial and error to discover.a good way.df stating them. This will be

evident in the manner in which a job task statement evolved.
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ia) The job analvsis question. Note that the job analysis

‘ question is asked of the duty assignment, not the existing NEG, and

it is asked in terms like this: " At what points in what

equipment systems or structures are there job tasks involving the application

- — __m
of welding processes?" This question elicits job tasks such as the three
S L—_ £

in item ¢4 on page I-19. Note the verbs rebair and install. Other verbs-

representing job tasks accomplished by welding are attach and build up.
Since the tasks are those derived directly from the duty assignment, they
are.Level I tasks,,and they will contain the welding. process and other
weiding parameters, e.g., metals, just as those in item 4..

These Level I tasks need nc further aga;ysis for purposés of Step 2. One
does not analyze the repairing, the inst;lling} the building QE, the

attaching, but the welding processes by which these are done. This requires

e~

a skill analysis. | Complex skill analysis is postponed to Step 5/to avoid

. the confusion that arises from trying to keep too many and foo different
o A

things in mind at the same time. N
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b. Yllustrating job task identification.

" PIRST ATTEMPT:

1.0 - FIREMAIN SYSTEM

1.1 Piping.

1.1,1 Repairs piping.

1.1.1.1 Silver brazes a lap patch on CuNi.
1.1.2 Replaces piping-

1.1.2.1 Silver brazes CuNi to bronze on a face-fed socket (in fixed.
restricted horizontal position (FRHP) and fixed restricted
vertical position (TRVP)).

1.1.2.2 Silver brazes CuNi to bronze on an insert socket (in FRHP
and FRVP). Tk

This first attempt started with a single systeﬁ'and identified the
job tasks in terms of the repairing, replacing and building up by weld-

ing pipes, fittings, and valves; and in terms of building up, attaching,

. i.e., plate, It
etc., large sheets of metal, /. is the repairing and replacing sections

of the piping system that is illustrated here.

SECOND ATTEMPT:

1.0 FIREMAIN SYSTEM

1.1 Piping (Class P-3b).
1.1.1 Repairs piping.

=

1.1.1.1 Silver brazes a lap patch on CuXi pipe using Grade III or
IV silver braze alloy for acceptance in accordance with
NAVSHIPS 0900-001-7000. ’

1.1.1.1.1 In flat position.

1.1.1.1.2 In overhead position.
1.1.1.1.3 In FRHP.

1.1.1.1.4 In FRVP. : 5

1.1.2 Replaces pipe.sections.

..' 1.1.2.1 Silver brazes CuXi to bronze on a face fed socket using
Grade III or IV silver braze alloy for acceptance in
accordance with NAVSHIPS 0%00-001-7000.
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1.1.2.1.1 In FRHP.

1.1.2.1.2 1In FRVP
1.1.2.2 Silver brazes CuNi to bronze or an insert socket using

Grade I1I or IV silver braze alloy for acceptance in
accordance with NAVSHIPS 0900-001-7000.

1.1.2.2.1 In FRHP.
1.1.2.2.2 1In FRVP.

1.3 Replaces Class P-3b sections by silver brazing CuXNi to bronze
on an insert socket using CGrade III or IV silver braze alloy
for acceptance in accordance with NAVSHIPS 0200-0001-7000.

The second attempt differed from the first in four ways.

1. Piping was referred to in terms of the Navy classification
system. Tk

2. More welding parameters were addea——e.g., the alloy to be
used.

3. VWelding positions were broken out as separate tasks.

4. The reference in which tests and standards could be found
was added. Since those for welding tasks are established
by naval authority this could be-readily done at this
point. The addition of these standards could easily have
been postponed but the job experts preferred to do it at
this point. . : )

As experience was gained in stating the job tasks, the welding
parameters tended to become more and more precise in their statement and
more and more expressed in the terms used 4{pn Navy regulations.

THIRD ATTEMPT

1.0 FIREMAIN SYSTEM

1.1 Repéirs Class P-3b piping by silver brazing a lap patch on
CuNi pipe using Grade III or IV silver braze alloy for
acceptance in accordance with NAVSHIPS 0900-001-7000.

1.2 Replaces Class P-3b pipe sections by silver brazing CulNi

to bronze on a face fed socket using Grade III or IV alloy
for acceptance in accordance with NAVSHIPS 0900-001-7000.

< UIII- 39,




The third attempt differed from the second in two respects:
1. The use of headings like piping; valves, and fittin;s, repair-
ing, replacing, etc., was dropped by bringing them into the

statement of the task.

2. The welding positions were dropped as being more appropriate
for inclusion.in the training tasks.

AFINAL STATEVE\T FOR FIREMAIN SYSTEM

. 1.2.1.2 Repairs Class P-3b Firemain by silver brazing copper
. nickel pipe to a bronze casting with an insert socket
for acceptance in accordance with NAVSHIPS 0900-001-7000.
' The job tasks for the Firemain system are.now'complete. lepairing
and replacing have been combined under repairing because as the analysis

continued no differences were found to exist in the welding job tasks.

Each task statement contains the jqbitask (repairing) the welding process

(silver brazing) and the welding parameters (élloy, kind of socket, etc.).

With this kind of statement as a model, the task identification for a
area i
complex technical/ skill can be accomplished swiftly.

c¢. Grouping the welding job task for course allocation. The same
Jjob tasks to be accomplished by the same Welding processes and involving

the same welding parameters occur in different systems. To consoli-
: ‘ ‘ Job Task Cards

date them it requires sorting the / by welding process. This step
is easily accomplished. The job tasks can then be stated as follows:

1.2.1.2 Repairs Class P-3B Main Condensate, Firemain, Flushing,
Salt Water Cooling, Fresh Water, Main Circulating,
Auxiliary Circulating, Fixed Foam, De-aerating Feed, and
Main, Secondary and Gravity Drainage systems by silver
brazing copper nickel pipe to a bronze casting with an
insert socket for acceptance in accordance with NAVSHIPS
0900-001-7000.

1.2.2.2 Repairs Class P-3B Main condensate, Firemain, Flushing,
Salt Water Cooling, Fresh VWater, Main Circulating,
"Auxiliary Circulating, Fixed Foam, De-acrating Feed, and
Main, Secondary and Gravity Drainage Systems by 51lver
brazing copper nickel pipe to a bronze casting with'a

face fed socket for acceptance in accordance with NAVSHIPS

0900-001-7000.
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These are placed on new Job Task Cards,
task .
. The four-digit/number on the-tard is a result of the number of headings
used in the system scan procedure. These numbers are retained so skill
derivation of the on-the-job task can be retraced. The tasks themselves

oare Level I tasks, not Level IV, as the four-digit number would imply

for the CICWO or ET duties. .

d. Stopping the analvsis. There is no problem on where to stop the job

identification step for the welding duty. It is. when all welding

applications are identified. One keeps going until he is certain no

new welding tasks will appear and until the locations of their performance

have been established.

" -

\

__The Navy-wide Task Inveﬁtory is given in Appendi%/b. Prior to being
fixed in this Inventory, the tasks were sequgnced in rough ?raining order
to permit a grouping consistent with the subset of skills required for
repairing, replacing, installing, etc. purﬁoses ét the various duty
assignmeﬁt locations. The result of a scrutiny of this list of welding
tasks was a recommendation to increasé the ﬁumber of NECs from three to six
(Rundquist and Myers,.l968). Tﬁis recommendation has been implemented and

welding courses modified accordingly.

Application of the course design proéedure will be illustrated by an
instructional unit.in the plate welding course, the TIG w¢lding unit,
termed a course for convenience. The Task Inventory for.this
course is given in Appendix E. The absence of systems in these job

tasks is owing to the fact they concern repairing, replacing, etc.,

- structures rather than pipes. A door frame is a door frame wherever it
is found. ) a
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e. Course design procedure differences for the welding as opposed

to the CICWO and AN/SPA-34 maintenance duty assignments. Why was it

necessary to identify all Navy welding tasks before course missions could
be defined and not for the other duties considered? The reason is not
easy to pin down, but appears to stem from the number of different
combinations of techniques or skills of a profession or craft that'can
be applied at-different locations. That is, a}l welding techniques, all
machinists'skills, all medical.skills, are not required at all locations.
Welding can be applied anywhere metals are to be fused, in any organization,
to any kind of equipment. Training management must identify those skills
that are needed at classes ;f location and develop course missions
accordingly. Otherwise graduates are_undertrained or overtrained for
where they are assigned. In contrast, the CICWO duty is specific to
tﬁe Navy and to the CIC within the Navy and electronic maintenénce
is specific to electronic equipment.

Descriptive terms are needed to be able to point to the duty assignments
which are complicated by location problems and hence require identification
of all the job tasks in an entire organization, in our case, the Navy,

before course missions can be defined. Those adopted for use in this

Manual are system specific (duties such as the CICWO and ET) and system

nonspecific (duties such as the welder). System nonspecific duties con-
sistently involve heavy emphasis on skill analysis; system specific

duties, not so consistently.
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CHAPTER 1V
STEP 3. ESTABLISHING QUALITATIVE JOB ENTRY STANDARDS |

Guided by the general standard given in the course mission, this
'-‘;tep deftermines how the training is to be dividéd between the school
course and on-the-job. It does this by setting job entry standards for
each job task. The step must be accomplished with care, since the
léngth of the courses will be substantially determined by the level of

performance required for the job tasks. The higher the standard the

longer the courses

.The goal is, of course,.to so ;llocate the training to bring the
job incumbent to operational readiness in.the shortest possible time.
To do this one must consider capabilities of each training situation
as well as the nature of thé tasks. Some tasks are simply got effi-
ciently trained in school. Soée levels of proficiency are best attained
by on-the-job practice. The dividing line between shore and shipboard
training should be set ﬁith such considerations in mind.

One advantage of the school over the on-the-job situation is that
it is possible to arrange for more concentrated practice then can some-
times be obtained during a lifetime on the job. Fo; &xample, how
many times will a sonar operator find a whale and a submarine suf-

ficiently close together to give him practice in discriminating between

them? For school training such events can be tape recorded, the tapes
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.cut apart and arranged in an order that gives concentrated practice

until the discrimination is learned. The CIC watch officer can be

given practice in detecting errors made by the radar operator many

times more frequently than their normal occurrence by an experienced
;adar opérator under Conditions I and III. The watch officer can be
given 100 trials in setting the DRT for "man overboard" for the once he
does it at sea. The radar operator can be given a greéter variety and
concentration of practice than he wiil'find possible:on a single
cruise. Emergenci tasks that occur but seldom (hopefully) on the job
can often be simulated better in a sbhoél;than.they can be aboard
Sufficient . ’

ship./ practice must be giveﬁ in dealing with tﬁem ih order to be right

the first time.

Keeping such considerations in mind the qualitative standards are
determined by sorting the Job Task Cards.iﬁté those which tﬂe job—entrant
must perform, those he must kn@w about, Ané those that can be eliminated
from consideration. A rating scale of five or so steps is prepared to

guide this sort.

1. Qualitative Standard for the CICWO Job Tasks
The rating scale used for the CICWO job tasks follows:

(IN SORTING THE CARDS, REMEMBER THAT THE SCALE STEPS
APPLY TO THE NEWLY TRAINED COURSE GRADUATE AT TIME
OF INITIAL JOB ENTRY.)

JOB TASK GROSS STANDARD RATING SCALE

1. Course graduate should be able to perform this task with
the same speed and accuracy as an experienced job incumbent.

2. Course graduate should be able to perform this task with

almost the same speed and accuracy as an experienced job
incumbent.

3. Course graduate should be able to perform this task with

acceptable accuracy, but less than acceptable speed.
. IV-2
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4. Course graduate should be able to perform this task, but
with ‘less than acceptable speed and accuracy.

5. Course graduates should know what is involved in the per-
formance of the task but need not be able to perform it.

6. Course graduate should be expected to have neither knowl-
edge of, nor skill in, performance of this task.

The number of the rating scale should be placed in () on the Job
Task Card (Figure 1). After the task itself is a convenient place.
The number ;s also entered on thé Task Inventory when it is typed as
a document.

The top scale categories’conce;n~performanqe standards, the
next '"knowledge about” stanaa;ds and the lowest, elimination. The
three performance levels range ffbm the highest respoﬁse, "as well as
an experienced job incumbent,' to "performs slowly but accq%ately."

Thé exact stateménts will differ in terms of the type of duty, gut

will >
generally/involve speed and accuracy of performance and/or nature of
supervision required. The scale steps are assigned the numbefé 1-n,
12‘ being the highest standard. The Job Task Cards are sorted into
piles corresponding to those numbers. One is guided in sorting by the
degree of qualification stated in the course mission and by one's judg-
ment based on his job experience. Those placed in the élimination pile
are put aside. This rating is included only as a check on whether the

identified durin% Step 2 . :
lowest level taske/turn out to be too general or too detailed, i.e.,

on whether task indentification stopped at an appropriate point.
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No tasks in the Task Inventory for the'CICWO were eliminated. All

are to be taught in terms of performance standards except:

~”

1.1.13 Interacts with CIC watch coordinator to ensure that

: CIC maintains an alert posture for submarine contacts
and that a minimal time ensues between receipt of
initial submarine contact and preparedness to prosécute
contacts. '

1.1.13.1 Monitors CIC watch persoﬁnel {n the transition from
normal watch procedures to ASW posture.

1.1.14 Supervises the implementation of radar guards, EMCON
conditions, and time sharing plans, briefing watch
personnel as required. ’ .

1.1.15 Supervises the watch coordinator in the performance of
the following tasks:

a. Watch personnel dut& assignments
b. Rotation of watch personnel.
¢. On-the-job training of watch personnel.

5.4 Interacts with air intercept controller in exchange
of data required by AIC and that required to mnaintain
status boards in CIC or to report to other stations

5.5 Briefs the AAW evaluator and CIC officer and ensures
a smooth transition of watch personnel in the event a
higher condition of readiness is ordered.

5.5.1 Provides AAW evaluator with all pertinent air contact
data when he reports ready to relieve the CICWO.

6.5 Provides ASW evaluator with all pertinent submarine
contact information when he reports ready to relieve
the watch. : ’

6.6 Ensures a smooth transition of watch posture and per-

. sonnel without disruption of ongoing watch activities
in the event a higher condition of readiness is
ordered.

Y

These are the job tasks rated.in "knowledge about' terms. It {is
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believed that the above job tasks can and should be learned by the

student with no - help from the instructor except in informal
discussion sessions and in being provided handouts giving the necessary

information. These handouts will contain -~ references and perhaps

~some PI. Except for informing the student about what is in the handouts

and what learning objectives he is supposed to meet, the responsibility
for learning these "knowledge about" tasks is placed entireiy on the
student. These tasks appear in the Basic Curri;ulum Outline (Appendix B)
.in a special section to serve as a reminder to the instructor to prepare

the necessary handouts. With the "knowledge about" tasks taken care of
y g ,

- .

in this manner, instruction cap concentrate on those the student must

learn to do. It is these performance tasks that are the heart of all well

“designed training courses. Z

-

2. Qualitative Standards for AN

/SPA-34 Maintenance Course

The following four-point scale was used in assigning the job-entry
or end-of-course standares for the AN/SPA-34 maintenance course:

1. Course graduate should be able to perform this task with
the same skill and efficiency as an experienced AN/SPA-34
Maintenance Technician.

2. Course graduate should be able to perform this task with
’ the same accuracy but with less efficiency than an exper-
ienced AN/SPA-34 Maintenance Technician.

3. Course graduate ‘should know that the task must be performed
by an experienced AN/SPA-34 Maintenance Technician but need
know only where to locate the information to periorm it.

4. Course graduate should be expected to have neither know-
" ledge of, or skill in performing, this task.

-
I
€
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There are but two levels of performance indicated because of the
manner in which the mission is stated. It states that the graduate is
to be fully qualified. This.was interpreted to mean the job entrant
must be able to perform all maintenance tasks but with less efficiency

- A/

(take more time) than the experienced/SPA-34 Maintenance Technician.
Complex job tasks (e.g., 3.3, Measures input-output signal character-
istics of each functional section,.lqcating test pqints, uéing
appropriate test equipment, following THM ppocedures and safety precau-
'tipng,and compapes them with the theopetical)- ' were

rated 2. Tasks ratea higher are thosé éoncerned with use of test
equipment, locating components, their assembling apd dissambling, use of
‘technical manuals, and documentation tasks that the course entrant was
supposed to be able to do to some degree when he entered the course.
The present course is only polishing thése to a higher degree of
proficiency.

A ponsideration arose here that.bad not been evident in the
setting of qualitative standards for the job tasks in the CICWO
'Inventory; In.that.instance, when tﬁe CICWO had to perform the tasks
of his subordinates'(e.g., talker, maneuvering board operator), he
had to perform them as well as the Subordinate. The qualitative -

standard pgting would be the same in either instance. No copfusion about
the refergnce of the standard arose in rating the tasks. The
situation is different in the case of some of the tasks for maintenance
of the AN/SPA-34. The ET must ‘operate the AN/SPA—34 only well enough

to perform his mainteﬁance job.task;. In applying the ratipg scale

to tasks like, "operates in.semidgrkness'the AN/SPA-34 Indicator

.
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Gioup in all modes,"

it is easy to forget that the rating is

in terms of the jo. incumbent ET, not the Aﬁ/SPA-34 operator. A rating
gftl is given to this task, not because the ET must operate the
AN/SPA-34 as well as an operator but as well as an experienced job
incumbent ET.

There were no "knowledge about' tasks in the Inventory. Nor were

any.eliminafed.

3., Qualitative Standards for the Welding Course

It can be observed from the Task Inventory in Appendix E that
the job tasks have a standard specified in a NAVSHIPS regulation. This

means that Step 3 has been accomplished by experts who determined what
what tasks .

welding techniques are to be used for / and what results are acceptable.

Hence, Step 3 has been done andtneed not be repeated. No rating scale
need be constructed. |

There is, however, an implication for the division between school
and on-the-job training by the manner in which training tasks are
specified in terms of pipes and plates to represent the shipboard weld-
ing task. Clearly the NEC awarded caﬂ certify only that the course
graduate can perform the welding processes in terms of the welding .
pafameters specified in the Task Inventory. There will, in other words,
be a transitional period of on-the-job training and/or experience while

the course graduate learns to apply the skills he has learned under the

~
-

.

" job conditions he finds. P
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CHAPTER V
STEP 4f GROUPING TASKS FOR INSTRUCTIONAL PLANNING
The purpose of this step is to be able to “dentify job tasks that
can be consolidated for training purposes. Sometimes many can be so

consolidated; sometimes few. The step is accomplished by sorting the
Job Task Cards until satisfied that job tasks that can be trained to-
gether have been brought together. Since the exact instructional
order will be established in Step 8, fine distinctions need not be
made at this point. A rough order is - all that is needed. One will,
however, find himself thinking about Step 8 in making his decisions at

this point.

Step 4 is one of the moré'likeiy %lacés fof the.selffcorrective
nature of course design procedure to become evident. It sometimes
happens, especially the first time or two that one attempts to develop
a Task Inventory, that the insight into,thé gest breakdown éf the mission
into broaa tasks does not come until one.begins to think about the tasks
in relationship to instructional planning. Should a new insigﬁt occur
at this point, as it did in our experience with redesigning the CICWO

and renumbered
course, the Task -Inventory should be rearranged/in terms of the new

groupings.

1. Grouping the CICWO Job Tasks

The Job Task Cards for the CICWO tasks were sorted until instructors
were satisfiea they were in a rough sequence of the order in which they
should be learned. This sorting meant that bigher level job tasks were
placeé 2iten lower level tasks needing to be learnea before being

integratéd into the performance qf the higher level tasks.

>
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The result is that the job taskg, minus the.skill tasks not yet
‘identified, are in an order approximate to that in which they will be

' . ' B,D, and F).
included in the Basic Curriculum Outline (Appendices/ Since this order
will be checked in Step 8, all that is necessary at this point is to get
®tasks that can be combined for training purposes close enough together
to be identified. Tasks from different Level I tasks as well as within
Level 1 tasks are brought together by this card sort. For example, |
internal and external communications tasks are derivgd from different
comblex tasks. For instructional purposes,.certain of them are logically

: CICKWO

considered together as one instructional unit,.' Two/tasks that were

brought together are: . 9 =

Task . .

Inventory

Number

1.1.2 Monitors intercept search operator in search for and detection
of electronic emissions, and the processing and reporting of
intercept data. ' s :

5.0 - Serves as a CICWO in a CIC involved in the prosecution of air

contacts in an AAW Condition III.

‘ sort
Two other tasks, which were brought in close proximity by the/sort were

the following concerned with the formation diagram and surface éummary plot.

Task - ' -

Inventory h
Number
7.2.1 " Inspects, interprets, and evaluates surface summary plot to

deternine presence, location, relative motion, and degree of
threat of surface contacts.

2.1.4 Monitors formation diagram keeper in maintaining all required
information up-to-date on the formation diagram.

P
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the next
Some lower level tasks are simply a statement of the how / upper

level task is performed. Such tasks are trained together. This is the

. case for tasks: 3

N

1.1.1.1 Detects incorrectly set controls on a surface
search radar repeater.

1.1.1.1 Discriminates between good and bad radarscope
- presentations, '

The two are clearly accomplished by the translation into a single task
CICWO o
(see Training Task 12 on the/Basic Curriculum Outline).

- -

-

These job tasks can be classified under any number of topic headings
large or small. These, note, are arrived at to describe the results of
the card sort, not determined in advance. Examples of topic titles for

the CICWO course follow: ' .

Concepts of CIC/Mock-up Tour . .' 3
Radiotelephtione Communications Procedures (Programmed Instruction)‘1

Single LIne Formations Mock-up
) Monitoring the Surface Radar : :
. DRT Plotting ior Man Overboard
Initial CIC Response to Man Overboard
Shipboard Response to Man Overboard
Monitoring CIC Personnel (I) (Classroom Exercises)

All topic headings are listed on the first page of the Basic Curriculum
Outline (Apﬁendix B).

2. Grouping the AN/SPA-34 Tasks

~
.

In this case, the nature of the Level I tasks resulted in an order
of the Task Inventory (Appendix C) which corresponded roughly with the
order of instruction. There are two major changes. The.documentation

task was moved forward because, although it comes later in the Inventory

from a logical point of view, it must be introduced early and practiced

¢ ~

as the maintenance actions occur. The task of briefing operators (7.1)

1 ; SR :
’ The parenthetical material is discussed under course organization
and lesson planning. E
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fits in so well with the overview, learning, set providing)introductory
unit that it too was moved forward (Step 8). 1In addition, instructors

believed the order of functional sections, when locating malfunctions
¥ % -

‘within them, could be altered with profit. Alterations made can be

seen in the Basic Curriculum Outline (Appendix D). In the Task
Invéntory the order given in the Technical Manual had beeﬁ followed as
a ﬁatter of convenience.

What to do with the tasks common to eéch Level I task was the main
problem. Should such tasks as locating information in the Technical
Manual, using test equipment, " and repairing/replacing be combined into

separate jnstructional units or left where they were? They were left

-where they were because any rearrangement involved was better considered

in terms of training principles. Hence, the problem was left to the

next step in the course design procedure.

3. Grouping the Welding Tasks

Welding job tasks, it.will be recélled,:were jdentified on a Navy-wide
ﬁasis in ord;r to define the course missions of the training program. In
grouping the tasks for this purpose, part if not all of the step has
beén accomplished. It remains only to cﬁeck the sort f;r its job tasks
belonging to the TIG mission to be sure those that can be trained together
were brought together: They were brought together by welding process in

sorting to obtain the course mission, within processes by pipe and plate,

and within these by metal.
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CHAPTER VI
. STEP 5. DEVELOPING TRAINING TASKS
- At this point in the ten-step process attention turns from the job to
training for it. What has been accomplished by the previous four Steps
is the identification of the action elements of the learniné_objectives
) and a rough curriculum order,

their qualitative standards,/ The remaining six steps in the
course design process are concerned with how to get the student to’
perform these actions in the training situation in a manner which will

(transfer) '

carry over /to the job and provide the baéis for further independent

learning. If the course designer makes sure that it is the job actions

that are practiced in the course, this transfer will take place.

Course graduate (job—entr&) standards are given in terms of
"knowledge about" and performancé. Traiﬁing the performance standard -
tasks is the major reason for a training course. "Knowledge about"
. tasks are secondary. These are; theref(;;é, brought together and placed
at the béttom of the Job Task Card deck. They require only the prepara;

tion of guides to student self-learning, probably best done during the

lesson planning step. They are not involved in developing training

Iy

tasks.,

For xeasons of efficiency Step 5 requires the following substeps:

(1) Determine which, if any, job tasks are to be
simplified by use of a job aid;

Y

(2) Complete the identification of skill tasks;

(3) Specify the tfaining tasks; 3

(4) Determine whether the learning objectives need
adjustment in terms of course constraints; and

(5) Determine the practicality of the training tasks or
exercises specified. .

P
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There is no point in doing a complex skill analysis if a job aid simplifies
the task; nor is there any point in spécifying a training task in terms
of a job task when it should be specified in terms of the job aid; nor is

there any point in constructing an exercise if either constraints or

other practical conditions to not permit its use.

A -

1.‘ Deﬁermining the Need for Job Aids

Each job task should be inspected to see if its performance

can be simplified by the use of a job aid.

In the three courses used as vehicles for the development of the

course design procedure, there has been no occasion for the development
of one. This substep is, therefore, illustrated with a job aid developed

for a beginning ET course.

-

A job task of an ET is to "operate the AN/PSM-4c to mea;uré.AC and
DC voltages and currents, and values of:;esistance within the accuracy
guaranteed by the manufacturer for the meter." Concerning this kind of
+a task, Hooprich and Steinemann (1965) comment: |

"Many technical jobs, particularly those involving elec-
tronics mainterance, require working with a variety of measure-
ment teras. These terms usvally consist of a basic unit (such
as ampere) and a prefix (such as micro) indicating a2 multiple
of the unit. The technician wmust be able to interpret these .
measurenant terms and to make conversions among the prefix
values in order to read test instrument c¢ials, compute circuit
values, and understand technical manuals."

"An experiment was conducted to determine if a simple con-
version chart would be a convenient and practical aid to
electronics trainees and technicians on the job." (p. 1)

". . . The major finding was that those trazinees using the

conversion chart did siguificantly better on the test than
those trainees not using it, and they also did as well as
experienced technicians using or not using the chart." (p. iii)

Pl
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FRONT
CONVERSIOH CHARTY
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MEGH 13— b= 1 § =G — j} (1§ —
KIlO | e— 3" !3—0—;4—0— 5——»'5—.—9—.--]5_..
i [—6 —3 1 —i2—~ 3— b— 12—
pEey sl ==s A= e el Ot [ i
CINTI | 4w fle— GYle— ) e 1| f—=ig =110 —
Ml | +— 0 = f e— 3 +—0:ie—1]]| i3—19 —
MICRO | —]) == § =—f <+— 5 =—4 —<—3. 6 —
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. Chort reods only lrom leh column 1o right.

® "Basic vnit” represents cry vnit of meosure { ompere, volt, meter. elc. } to which
o prefix { kilo, micro, etcy moy be oftoched.

® Arrows indicote direclion 1o move deamol point.

® Numbers indicote how mony places e move deamol point.

BACK

EXAMPLES

A. To convert 2,500,000 millivolts to kilovslts,

1. find tke box in the left-hcnd colux=n Icteled with the prefix *'milli,

2. follow the line ocross the chart to the pox in the *'xilo'! colung,
3. perforn the indiccted operction, i.e., move the decical point §
ploces to the leit.
4. The cnswer is 2.5 kilavolts,
B. To convert 0.35 ompere to milliamperes, .
L. find the "besic unit't tox (since ozpere is o basic unit) in the
Jeft-kand coluzn,
. follow the line gcross the chart to the box in the '"milli*! coluzn,
. perfarm the indicoted operation, i.e., move the decitial point 3
pioces to the rigit.
. The cnswer is 350 zilliozperes.

w N

-

~
. .

Fig. 3. Recommended Format for Prefix Conversion Chart

(Hooprich & Steine:..un, 1965)
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The chart is shown in Figure 3 as a matter of general interest. The
wording of the job task is changed to reflect the use of the job aid

by adding the how i.e., '"using the prefix conversion chart."

2. Completing the Identification of Skill Job Tasks

« In identifying job tasks‘(Step 2) complex skills required to perform
the job tasks are not analyzed into their subskiils in order to avoid
confusion resulting'from trying to do too much at once. tThe skill analysis
must now be done and the skill tasks identified added to the Inventory.
The targef classification skill of the sonar operator, for example, is
analyzed into its components of classifying surface or subsurface targets
as the case may be and each into detection of the visual or auditory
display characteristics which are significant for each.classification.
The threat characteristics afe identified for an AAW evaluator and éach
analyzed into the significant recognition parameters, expressed as detec=-
tion, classifying and action parameters, largely expressed in terms of
weapon resources. |

The skill tasks can be numbered and incorporated into the Eﬁf&n
I?Xizfgzz‘in a variety of ways, two of whicﬁ will be illustrated in the
context of tﬁe AN/SPA-34 maintenagce and welding course designs. Some
skill analyses are very difficult to do, even for the professionally
tréined. It took years of study by behavioral scientists to get a good
start on training for sonar target classification. Experts are still
working at it (Smith, et al., 1967). The course designer should be alert

to the need fo;"pnofessional services in identifying skill tasks. It

should not be anticipated that job experts will be able to train others

—
-

in such unanalyzed complex skill tasks, without such assistance:
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. a. Completing the Task Inventorv for ‘the CICWO. The only skill

of any - complexity in this duty assignment is solving

maneuvering board problems. Since it was believed the job expert instruc-

tor could analyze this skill further for purposes of his lesson planning,
o~

it was considered unnecessary to identify subskills for inclusion in the

Task Inventory. They are identified by the instructor during the lesson’

planning step,‘(Step 9).

b. Completing the Task Inventory of the AN/SPA-34 maintenance

assignment. Electronic maintenance does involve application of much informa-

- T ——

tion and theory, i.e., it has-.a heaﬁy component of mental skills./ It, also,

involves detecting symptoms from the displays and from comparison of

wave forms, i.e., there is é perceptuai component. \ The ET must manipulate
‘ the controls of the AN/SPA—SZ while in.s.pe'ctir'lg the display for symptoms,
j.e., there are involved both motor coordination and discrimination tasks
in identifying symptoms and locating controls by knob shape. These
skills were identified at this point and added to the Task Invéntory. In

this case it proved convenient to insert them in the Task Inventory, under

the job task to which they related. The skill tasks added are:

. 2.1.2 Sets the focus and intensity. (1)
3.1.1.1 " Locates controls, relying on their shape and.position for
their identification. (2)
o i I Discriminates between video signals and baékground noise. (1)
e 8 S ) Discriminates between centered and noncentered presenfa—

tions. (1) "

3.1.2 Associates operation of external controls with functional
" sections. (1)

' L . - VI-5 - a, L .
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The ﬁental skills involved in the job tasks appear to be evoked by the
.training tasgs, providing instruction is conducted properly while the
tasks are £eing performed. The skills needed no further analysis because
fof the prerequisite of "A" School attendance.or equivalent experience.
Had this been a course which had no experience prerequisites, there would
have been a large number of such skills to be specified for the Task
Inventory and for which training tasks would have to be devised. Good
examples of this kind of task are found in Pickering and Anderson

(1966, pp 87-90). Examples modified to fit our format are:

1. "Given examples of eleckricité producing épparatus (i.e.,
crystal earphones, phoﬂograﬁh pick-up, generator, etc.),
jdentifies,without the aid of reference materials, the energy
source which produces the electricit§ ;s heat, light gégnefism,
chemical action, or fricti&n and tge'electricity produced as
AC or DC."

9. YGiven a schematic diagram, identifies the symbols for the various

types of resistors."

3. "“Using the diagranm £

the student applies Ohm's law, stating the effects of changing
PP g ging

E., I., or R. xample, what effect does increased resistance
(R) have upon c (1) flow.)".
4. ‘“Measures the inc ance of an inductor, given a ZM~-11/U, or

equivalent, and inc c=tors, including inductors with shorted

turns and open windings.'"’ QI—G



c. Completing the Task Inventorv for the TIG plate welder. Only

the job tasks--remairing, installing, attachlng, etc.--requiring TIG

plate welding are identified in the Task Inventory. These are the

R Level I.tasks. What requires analysis to identify enabling tasks is the

skill of TIG welding. The skill tasks identified were 13 in number.

(1) Identifies parameters of system to be welded.

(2) Identifies, assembles, and energizes TIG inert gases
and equipnent.

(3) Performs routine maintenance on TIG welding equipment.
(4) Identifies and uses TIG protective equiﬁmént.
(5) Uses and interprets TIG welding reference manuals.

(6) Identifies base metals and filler metals commonly used

in TIG welding and relates applicable filler metals to
base metals. ‘

(7) Constructs mock-ups and assembles joints for TIG welding.
(8) Prepares surfaces to be welded.
(9) Tack welds using TIG process.

(10) Fusion welds using TIG process,

-~

(11) TIG welds a pass using appropriate filler material.
a. Cleans TIG pass using stainless steel wire brushes.
(12) Recognizes and repairs visible defects in a TIG weldea

joint.

(13) Establishes an acceptable final surface condition on TIG
welded joints by removing surface scale with hand or
rotary wire hrush.



laere

These were placed on Job Task Cards, as lower level tasks under task

number 4.1, Task welds plate. Since these lower level tasks are the same

no matter what plate is TIG welded, the skill analysis is complete. With

these tasks added, the Task Inventory, it, too, is complete, and can be

typed in fixed form.
The skill tasks into which the welding job task of MMA welding CFe

pipe was analyzed are given as a further illustration:

1. Identifies base metals and pipe and pipe schedules
used in MMA welding carbon steel (Cre) and copper
nickel (CuNi) pipe. ) :

2 Identlfles filler materials and f‘uv coatings com-
monly used in M4 welding CFe' and CuXNi vipe; relates
flux coatings to filler materizls and filler materizls
to base metals as indicated in the Master Base

Material/Filler Material Tables I, IT1, and III.
3. Uses and interprets M3 welding.pipe reference .manuails.

4. TIdentifics and asserbles a P 4 butt joint and a P-41
' socket joint. :

5. Tack welds (and cleans the tack welds) joint dssem—
blies used in MMA welding CFe and CuNi pipe.

6. MMA welds a pass on CFe pipe using Mil 7018 electrode.
a. Cleans MMA pass by chipping and grlndlng

7. MMA welds a pass on CuXi plpe using Mil CuXNi electroce.

8.  Determines appropriate preheat, interpass and postheat
temperatures and techniques. )

3. Specifying the Training.Tasks

Job actions in the Task Inventory become the training actions

in learning objectives. The reason for taking such care in developing

the Task Inventory is to identify these actions.

..

in any substantial way. What must be added to these are the training

They are nevér changed

situvations which will require the student to

rerform (practice the job
e P ce) e jo



actions. These training specifications become the conditions

elements of the learning objectives. The remaining element of a learning

. . c3n be
objective is the standard. A training task or exercise 7 the basis for

-

obtaining this by including the manner in which the exercise can be scored.

In short, training tasks specifv the job or skill actions, the conditions

of their training, and their scoring, so that two instructors, working

independently will construct substantially the same‘exercise and score it
in substantially the same way. .

The most important learning‘objecfives are the end-of-course so these
receive firsp and major attention. It is the Le&el I tasks ghat usually
become the action elements of end-of-course osjectives. Some enabling
tasks, however, are of such'importén;e, e .g.,'use,of test equipment by
ETs, that they also should be designated as end-of-course to be certain
course graduates can perform then. JQB £asks selected as action elements
of end-of-course objectives should bgigstérisked(*) in the-Task Inventory,
on the Job Task Cards and in.t%e Basic Curriculum Outline.

The remainder of the discussion,, will be easier
for the reader to follow, if he will study the job tasks and the training
tasks derived from them in the three Basic Curriculum Outlines (Appendices

'fs, D, and F).

The Job Task Cards have been squenced (Step 4) so that tasks that
can be trained together have been brought toéether. The coufse désigner
now checks ‘these, makes any adjustments considered necessary. The Job
Task.Cards for those to be.trained together can be clipped togethgr or

otherwise identified.



. ’

Training tasks must be developed to provide (1) tﬂe cues for
the job actions - ~ s angd (2) th; szrme rind of feedback--internal
to” guide pe;ceptual;ﬁotor and mental responses, external to reinforce

as provided by the job éituation. :

correct responses ,/ How to do this varies wit: the nature of the job task.

Job actions with a high motor component, such as welding, carpentry,
the golf swing for a professional golfer, clearly require training condi-
tions which permit thé actual .actions to provide the muscle (kinaesthetic)
cues to guide:the motor responses. In training for such skills, tﬁe need
for realistic practice is almost universally récognized. Time is not
wasted in discussing the history of golf, the physics of the swing. The
golf instructor gets right to the practice, and concentrates on helping

the student learn the cues épd establishing a feel for the muscular feedback.

Training for other tasks should follow the same practice.

Job actions with a high perceptual component, LOFARGRAM ANALYSES,
identifying doeppler cues in target classification, detection of properly
sét radar controls from radarscope appearance, estimating correct.descent
speed and angle of an aircraft to permit landing on a carrier, discriminating
2o . . ., a480 | o . 3
hostile from friendly a1rcrart,}requ1re provision of exact stimuli.

Otherwise such tasks cannot be learned. Sometimes providing such stimulus

conditions'éan be managed rather easiiy, e.g., discriminating bet&een
good and poor radarscope presentation by radar repeater presentations
that are adjusted and misadjusted; sonar target classification by
presenting the actual vi;ual output of airborne sonar equipmeni. Some-
times it may be next to impossible without unreasonable expense. To
simulgte the task of a crane operator could well require so much expense
that it is more efficient to accoiplish:practicallf all the training
on-the-job. This is the kind of.question training manaéement should

Pl

have considered when establishing a course mission. When failure
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(to perform the . job action successfully in the real

world has serious consequences, expensive simulation is, of course,

ju§tified. Commercial pilot training in simulators -. to practice
drandling of eme;gencies, certainly justifies its cost. On the other
hand, procedural tasks related to equipment do not need realistic
simulation. If it is a matter of éimple dial turning or button pushing,
a crude panel is all that is needed. This has been experimentally
demonstrated (Cox, et al., 1965). Aé cited in Crawférd (1966), Cox found
that "a 92-step procedure at a missile—iaunchep control panel can be
learned as well with a small-sized d?awing as with a fully operational
simulator" (p. 792). Crawfor& concludes from this and other studies

that simulation for the purpose of learning procedures need not
be of a high fidelity. o

Suppose, however, that the adjustmgnt'Of the dials 1s more like fine
tuning than go/no-go. If the quality of.output of sonar equipment were

highly dependent on fine tuning a variety of controls, the real equipment

must be brought into the classroom,aiong with reastically simulated input.

to permit the operator to learn to produce the high quality output needed.

Fortunately, the need for realism is not all that compleX for many
tasks. The job task action 'monitors radiotelephone net
operators in- the use of correct procedures, reporting format, and security

precautions,' for example, can be translated to the easily constructed

training task of 'detecting and correcting procedural, reporting, format

- and security errors made in a classroom presented audio-tape of a

s
. .
[ g

hypothetical radiotelephone raid reporting net."
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Nor do mental tasks such as monitoring, evaluating, and deciding,

s . . 4
o

.especially in the early stages of learning, require expensive real-time
. sirx}ulation. Typical training tends to err in both possible ;iirections

for this kind of task. It either operatég on the assumption that all

that is needed is lecture and discussion or on the assumption that the

& complete environment should Be created by computer-driven facilities.

The latter are surely needed for training in real time to improve skills

already acquired. For early learﬁing to monitor, to decide, to recommend

action, much less costly simulaﬁion is sufficient. Training exercises

for such m;ntal skills can, in fact; be devéloped fgr use under typical

classroom conditions. The exercise spécified.as Training.Task 26 in

the Basic Curriculum Outline for thé CICWO (Appendix B) is an example.

It provides essentially the same cues and permits substantially the same

response as required on the.job.' It provides the feédback needed for

learning. )
. Such exercises will providg good tréining during the early stages

of learning. At what stage such?gxercise should be abandoned in favor

of more realistic simulation or for on-the-job training is a ﬁroblem

that can be solved only experimentally.

It is quite certain such classroom exercises are much more efficient
‘than typical mock-up12 conditions. Most of these lose training time by
requiring students to play roles other than the one for which they are
being trained. 1In contrast, Training Task 26 permits all students to be
trained full-time at the duty assignment to which they are suﬁposeg?gggng.
Administration of realistically sinmulated exercises as opposed to classroom
* training is also more expensive in the sense of requiring the employment

of many more persons both to man the energizing equipment and to

12The mock-ups referred to arg*repliéations of CIC aboard DDs, DDGs,
DLGs, and CUAs. Simulation is prdvided by computer generated exercises
furnishing coordinated inputs to all major equipment.
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monitor the performance of the students. Classroom exercises, therefore,

‘should be considered for use every time mental skills of the kind discussed
here are to be trained. At a minimum they will turn out to ge effective
preparation for thg more realistic compuéér—based simulation training,
thus increasing total training efficiency. Sometimes they will be so
effective that the graduate can proceed directly to his job for on-the-
jéb training, eliminating altogether the training by the expensive computer-
based equipmeﬁt.

To sum up: the job action becomes the training action,
the action element of the 1éarning objective;.the conditions
of the training exercise become the conditions elementl How realistically
the.stimuli or cues ﬁust be provided and how much of the surrounding situa-
tion and how the feedback is to be proviéed dependé on the nature of the

job actions.

shorebased :
The pay-off in/training coursesis in terms of whether its graduates

learn the job better or faster than Eﬁe§ can without it. The manner of
development of the Task Inventory enhances the opportunity for this to
happen by eliminating all jrrelevant tasks and concentrating on performance
standard tasks. The use of the job tasks as the action elements, takesa
;large step.towgrd eﬁsuring transfer from the course to the job. If these

actions are evoked and practiced in the course under good instructional

= = T T—

procedures it isljust about ‘inevitable that all that will be required is

e — T

a short period o£ on-the-job transitionai—z}aining for full transfer to take

e e e ————

place. The more the transfer to the job, the more effective the course.




Lack of school facilities sometimes makes the:.problem of duplicat-

-

ing the essential shipboard response difficult. Lacking a live radar
- in the school, the job task "estimates CPA of a surface contact from a

radar plotting head," must be translated into something like this:

""Computes CPA of a surface contact from pictures or drawings of successive

e .
radar presentations." Lacking a radar that can be activated also makes it

necessary to translate the task 'discriminates good from bad radarscope

presentations into something like this: 'Given a seriecs of slides

in the classroom showing various surface radar repeaters with cérrectly
and.incorrectly set controls, discriminates between the two." The
training tasks illustrated, while they do seem to tap the essence of

the job requircmcnts,.do not permit thcmxgxactly. Therefore, it is good
sense to compare the trainiﬁg wi;h the pictures with training on an
activated scope to make certain the training will transfer to the job.

If the results are not as good as desired for the picture discriminations

o/
P

a further experiment can be tried, adding a transitional period of train-
ing on the live. scope. The pictures plus the transitional training may

be as, if not more, efficient than use of the live repeater alone.

If a realistic environmental simulation caﬁability exists in the
training activity, the instructor can make the necessary studies himself
to check on whether transfer is taking place from what is being le;rned
under cruder simulation in the classroom. To make these studies, it is
essential that he obtain measures of student learning as described in the

next step (Step 6).

The point that is being emphasized here is the need for determining
whether transfer is indeed taking place when identical job actions

cannot be evoked in the training setting. The farther one gets from
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the job cues and actions, the greater the need for chegking on transfer
. to determine ﬁhether trainiﬁg is ac.comp.l.i_shing anything. It may be actually
hinder the on-the-job learning. .
It is emphasized again that the existence >f tasks which pPresent many

N - problems in developing good training tasks should not be permitted to

obscure the point that exact responses for many job tasks can be evoked and
practiced in the classroom by simple means. The three Basic Curriculum
Outlines are loaded with such easily recognizable tasks.

One further problem needs mention before discussing the development of
training tasks for the courses with which we have worked. This concerns
what specific trials should be put into a training task. Which best
regrésant, or sample, those encountered on the.job? The answer is simple
for procedural tasks. All tﬁe procedural steps are included and practiced
over and over again, if necessary, by single steps if they are sufficiently
complex, but finally, always as a complete unit. For motor skills, such
as welding, the skill tasks which must be prgcticed over an§ over are
. readily Identified. For job tasks like monitoring the problem i.s more

complex. Instances of all the 30b tasks that are monitored must be included.

But one cannot include exactly the same instances over and over beczuse the

students will memorize them. So the instances must be varied. But one

must be sure to cover a good selection, or sample, of what is to be

’ the :

monitored, e.g,, / full range of errors that can occur with emphasis on

those that occur most frequently or are the most critical to operations.
likewise )

Equipment troubleshooting/provides a good example of the need for sampling.

In complex equipment, the number of things that can go wrong singly or in

combination become, for practical purposes, infinite. So one must sample

the instances in a manner to provide the student with the practice neceded

to cope with all varieties of malfunction likely to be encountered on the

'.job. : : Lo
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a. Specifving training tasks for the CICWO course. The Task
Inventory was examined to determine action elements of end-of-course

learning objectives. All seven Level I tasks clearly should be con-

sidered as such. These are:
L o8

1.0 Serves as a CICWO during a normal steaming CIC watch on a
combatant ship steaming independently.

2.0 Serves as a CICKO in'a CIC involved in supportlno a ship
maneuvering in formations and screens.

3.0 Serves as a CICWO in a CIC ﬁarticipating in a man over-
board recovery.

4.0 Serves as a CICRO in a CIC.part1c1pat1ng in a Search and
‘ Rescue (SAR) 2Jperation.

5.0 Serves asz a CIC™ 2z 2 CIC involved in the srosecution of air
contacts in an A4 Condition IIX.
NOTE: All tasks listed under 1.0 and 2.0 apply here.

. 6.0 Serves as a CICWO in a CIC i_nvolvéd in the prosecution of
suspected submarine contacts in ASW Condition III.
NOTE: All tasks listed under 1.0 and 2.0 apply here.

7.0 Relieves the watch. ' - -

None of the‘lowcr level tasks apécared'to need the empﬁasis tha£
would be given by designating them as end-of-course. Thus, the seven
.chcl job tasks were the only ones asterisked (*) in the Task Inventory
and on the Job Task Cards. )

Conventional mock~ups were available but it was felt their use
would be inefficient for reasons given earlier. This decision raised
the duestion{ How can these Level 1 tasks be trained in a classroém?
Could simulation of cues and the’'general tactical situation be provided
to evoke and practice the job aé%iggs substantially as aboard ship?

. The answer was yes. ' : \.7.1._16 : '
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such )
‘ ' What goes into/ a complex training exercise? Exactly what is in-

dicated by the lower level tasks in the Task Inventory. The first thing

to.do, therefore, is to inspect the lower level tasks.

= CICWO Level I job task 1.0, "Serves as a CICWO during a normal steaming

CIC watch on a combatant ship steaming independently," will be used to
illustrate the kind of thinking a course designer must do. The Level II
tasks are:

1.1 Monitors CIC personnel dufing a normal steaming-
CIC watch on a combatant ship steaming independently (1)

1.2 Evaluates the CIC information of a‘ship steaming
independently. (3) . . N

1.3 Recommends to Conn all maneuvers and/or other
actions required of own ship steaming independently. (3)

In addition, job task 1.1.9, "Monitors the dissemination of key
‘ information to both internal and external stations,' was identified in

Step 4 as one logically trained with theée job tasks. So the exercise

nust be developed in terms of the five job tasks, 1.0, 1.1, 1.2, 1.3,

N and 1.1.9. Lower level tasks, are inspected to determine what is
monitored, what is evaluated, what is recommended about, and what key

information is to be disseminated. Job actions in any lower level
’ to be integrated
task that are not required fin the performance of the higher level task

are trained - independently.
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There are, in fact, but two kinds of information needed to develop
[ _
complex training tasks that a well constructed Task Inventory does not
provide. In terms of the Monitoring exercises the  first is the representative
sample of errors OY decision situations that must be included. As
calready noted, this is no problem for proceaural tasks because
?li steps must be, and can easily be included. IF is where tne
possible actions and/or cues are large in number, such as in the CICWO
monitoring tasks, that care must be taken in including a ‘good representation
of them in the exercise. The specification of training exercises should
guide the selection of a good representa;ion of trials, but in the last
analysis the job expert who constructs the exe}cise will need to supply
some of the judgment on whag constitutes a good represenfation ér, in more
technical terms, a good sample, of thé.trials for the exerqise.
. The second piece of information that must be added is the general
situational context in which the exeréise is to.take place. Sometimes
this is obvious. Welding training tasks specify the metals to be
used. No more is nccessary. Electrénic maintenance specifies the
equipment to be maintained. No more is necessary. CICWO training requires
a tactical situation. This is fairly well implied to the knowledgeable
by the term "independent steaming." An cfficient mode of supplying such

a situation will be illustrated in a moment.

(number 26) :
The Training Task/specified for the five CICWO job tasks, 1.0, 1.1, 1.2,

>

1.3, and 1.1.9 follows:
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"In a classroom exercise, thtee slides will be displayed
simultaneously depicting various CIC status boards, plots,
and equipment accompanied by audio-taped transmission of
sound powered teléphone and radiotelephone communications.

The situations will present problems of a ship steaming
S independently.

Information is not always compatible. The student must (1)
compare the information with displays for their compatibility;
(2) detect and record plotting, display, and communications
errors; (3) assess, in writing, the immediate situation as
shown on the slides; and (4) state in’writing what recom-
mendation CIC should make to the bridge,13

This exercise specifies how theamonitoring, evaluating, recommending
‘and communicating :

[ tasks can be practiced. It specifies the what the student will see and

hear, what he should be looking for and how he "should respond. It indi-

cates what responses are to be scored. It does not specify the representa-

tive errors, the representative situations to evaluate and recommend about.la

14

) ) ' 15
These are left to the job expert who is to construct the exercise. =~ It

implies, but does not specify, the general tactical situation. This was

presented in a booklet as well as by magnetic tape. For the Monitoring I

exercise it was stated as follows:

13-‘Discussion'of this exercise is based on a report by Riley and

McCutcheon (May 1970).

3 . .

“"Some representative errors used were a maneuvering board solution
180° off, incompatibilities between the maneuvering board and DRT solutions,
betwesgdinformation on displays and what is heard over the communication
net,/security violations in the communications.

15Constructing the exercise is generally straightforward once the method
of preparation is determined. An experienced RCO, given this and the job
tasks, and a guide to how to select a good sample of trials can construct

such an exercise as quickly as the exercise visual aids can be prepared

and with very little supervision. padzyman First Class Zobert 1{. 22eano

A= 4

did very wvell in constructing the CICy'2 Monitoring Exercise with this
sort of guidance from Mr. Eldon Y. 2iley.

'
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"You are the CIC watch officer aboard the USS ABBOT
(DD - 862). The voice call sign of your ship is
APPRENTICE. The ship is steaning independently

on course 270 true, speed 20 knots. Readiness
condition Three is set. You have just assumed the
0400-0800 watch. Upon relieving the watch you were
told th..t all electronic ecquipment ir in good opera-
ting condition. You are maintaining a listening
watch on the aircraft distress frequency on speaker
No. 2, and guarding Fleet Common on speaker No. 4.
After reading the Captain's Night Orders, you know
that you are to maintain course and speed and proceed

to Latitude 31 degrees 30 minutes NORTH, Longitude
118 degrees 53 minutes WEST. At this position the
ship will rendezvous with your Destroyer Division
(DESDIV 422) at 0500. The command voice call sign
is PRINCIPAL and collective wvoice call sign is
SCHOOLBOYS., DESDIV 422 consists of the following
ships in addition to your own: the USS 3Z00KS

(DD 853) call sign BONECRUSEER, the-USS CHARLES
(DD 770), call sign CRUSADER, and the USS DAVIS
(DD 880) call sign DEADCENTER. Commander DESDIV
422 is ecbarked in thg USS BROOKS. The Captain's
Night Orcders further state that you are to maneuver
in accordance with the International Rules of the
Road, and if in any doubt as to what action should
be taken, wake him before an extreais situation
occurs. CUpon reading the Racar Contact Log, you
notice that the 0000-0400 watch tracked three
SKUNKS all of which were detected on radar in
excess of 20 miles. SHXUNK B was the only contact
that came within visual range and the lookouts
jdentified the contact as the USS BLACK (DD 666).
After reading the nessage board vou see a message
on which your ship is an information addressee.
‘The message directs DESDIV 422 to join TASX GROUP
(TG) 40.2 at Latitude 21 degrees 45 minutes LORTH
and Longitude 118 degrees 54 minutes WEST at 0900
today. DISDIV 422 will escort TG 40.2 to WESTPAC.
TG 40.2 consists of the following ships: the

USS ESSEX (CVA 61) call sign XITTYCAT, USS LOS
AXNGELES (CL 12), czll sign EOT SEOT, and the

USS HELEXNA (CL 10) call sign PISTOL GRIP. TG

40.2 command call sign is ELACKBEARD arnd the
collective call sign is PIRATES. The voice

call signs for all units in this exercise are

on a harndout included in your booxlet. You may
refer back to this Situation Summary at any time
during the exercise." . :

-

Pl
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ﬁote that this situation, while concerned wirh independent steaming,
shows joining with a formation. Thus, it will merge with the training of
the.Level I task, 2.0. It can continue by encountering a submarine coatact
and merge with the training for_Job Task 3.0. Search and rescue operations
and man overboard situations can be readily provided for. In a word,

“ this can be a continuous tactiggfyﬁggogractice of all Level I tasks except
7.0, "Relieves the watch." What is being done in the CICWO course is to
use such a continuously developing.tactiéal situation divided into three parts,
called Monitofing I, II, and III, lasting about ten hours for use at three
different times in the course. These three exercises cover all Level I
objectives except 'relieve the watch" (Job Task.7.0). This is trained by an
exercise running through most of the course, as can.be seen by studying

the Basic Curriculum Outline.

Exercises serve both test and training purposes.. Use as a test
is discussed in the next chapter. To use as a practice exeiciée, one can
inferrupt it for discussion. Such use, -for trials which the student
can memorize, requires that a‘ large set  of slides containing

equivalent errors and presenting _equivalent situations to be

evaluzted and recoz=ended about, be constructed. This permits the in-
structor to draw on the particular set which meets the needs of a particular
class. Thése equivalents are frequenfiy easily developed. 1In situations
such as those involving the DRT, the maneuvering board, signal encoding

or decoding, location of malfunctions, formally équivalent problems are
readily found.'.For the first two, equivalent trials are creaged by simply

moving the ships to another quadrant of the compass or inserting the

problem at an earlier or later stage in the steaming where compass points

'.are different. For the-signal bopk it?is easy to substitute an equivalent

t

message. For locating malfunctions, problems involving the same reasoning

in relation to the sazme kind of circuits are readily found.

VI-21
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Note that the situation description contains information which will
be ‘useful in interpreting radar contacts as the ship nears the rendezvous

point. In terms of this context the three displays mentioned in the

training exercise can be programmed with errors to be detected and

Presenting situations which require evaluation and internal and external

-

recommendations. For example, job task 1.1.5 requires the CICWO to
monitor the maneuvering board operator and job'task 1.2.2.2, the plotting
of the DRT'operator. Slide digplays like those in Figure 4 illustrates
one situation. ’ In Figure 4, the DRT and
ma;euvering board solutions are incompatible. The student is to detect
the error, make internal reéémmendétions to co%rect it and when the
situation progresses to a point, as it does in the exercise, requiring
communication or recommendation to thefBridge, the CICWO does this.
‘Sufficient experience has accumulg;ed with the traininé taék for
task 1.0 to conclude it is workable, does what it is intended
to, and students respond very favorably to its realistic features.

The observaﬁt reader will no doubt have noticed that the job action

is not exactly maintained in this exercise. It is written, the job task action

is oral. No way could be found to permit the student to respond orally

in the classroom, without enormously complicating the administration and thus
increasing the cost. Since the mental response is the same and only the
expression differs, it was believed that at most, a short transition

period in a realistic mock-up or on the job will ensure that transfer

- takes place. This belief will be investigated as the opportunity arises.
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Complex training tasks such as we'have been discussing in many
’ instances must be preceded by independent practice of the . . . =~ _

lower level tasks required, always maintaining conditions of their use

in the context of larger tasks. :
o (The question here concerns which tasks in a skill or job task hierarchy

must bé trained independently before being integrated with others in a
higher level training task. It can be seen from the Task Inventofy
(Appendix A) that Task 1.0, "Serves as a CICWO .during a normél steaming
CIC watch on a combatapt ship steaming independently,' involves Level II
tasks of monitoring (l.l);evaluation (l.Z),and recommendgng (1.3). Are
separate exercisés needed for each of these thgeé tasks before practice
is given on the exercise_devgloped for Task 1.0? It was considered that
wost of the tasks, Level III'and'below3 would ﬁeed ;eéarate training, e.g.,
cdelals 2ado2, 103,385 114, B.1.5, llls: 61, WS .7, B..0878 l.£.9,';.l.10,'

2o all concerned with monitoring displays and operators.

’ l.i.ll, 1., 225
With these trained independently, it is felt thére would be no neéd for
a monitoring exercise integrating them before starting the tréining task
for Job Task 1.0; This integrates the pradtice of monitoring, evaluating,
. and recommending in one exgrcisé. If monitoring scores turn out to be

low  on the integrated exercise, the need for separate training for an

integrated monitoring task will need to bé considered. (Step 10).

6A copy of the Monitoring I exercise may be obtained by -Navy personnel

by writing Naval Personnel and Tréining Research Laboratory, San Diego,

o California .92152, o7
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for most i & ‘
Construction of exercises/enabling obJectlves presents a much simpler

problem. ‘"Estimates CPA of a surface contact from a radar plotting head,”
requires only‘the dynamic presentation on & scope of‘simulaﬁed scope of

a sample of the solutions required aboard ship aad providing them until
¢he student can meet the course standard. "Sets the DRT to 200 yard/inch
upon receiving man overboard," requires only a number of situations during
which this emergency occurs unexpecéedly until the student can sef the
DRT.rapidly.enough to meet the standard. In all. the tasks, of course,

one arranges a graded series starting with those that simply require
learning the essential skills, graduall§ introducing the mére difficult
conditions. Examples are evident in the Basic Curficulum Outline.

b. Specifving training tasks for tHe [AN/SPA- 34] maintenance course.

' Design of this ' course illustrates the desirability of sometimes
elevating the status of lower level job.tasks to end-of-course learning
e. ' :
objective actlons /tasks 2.1, 2.2, 2.3, 4.1, 4.2, 5.4, and 6.1 below:

1.0 Extracts information from Technical Manual (TM) and/or Mzaintenance
Requirement Cards (RCs) required to operate the AN/SPA-34, per-—
forms maintenance actions. (1)
J o Sets up, checks, and operates the following equipment in

accordance with procedure in the applicable Operator's
Manual (OM):

-

2.1 AN/USM-140c oscilloscope to measure amplitude and time in-
terval of signals. (1)

2.2 ) AN/PSM~4c Twultimeter to measure voltages, currents, and
values of resistance. (1)

2.3 AN/USM-115 to (a) trigger tne AN/SPA-34 and (b) measure the

RANGE RING accuracy. (1) OB
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3.0 Performs checks and tests, following all equiément and
‘ personnel-safety precautions. (1) '

3.3 ‘ M§asures input-output signal characteristics of each func—
tional section, locating test points, and using appropriate
test equiprment, following TM procedures and safety precau-

. tions and compares them with the theoretical. )
L4

4.1 'Isolétes a malfunction in the AN/SPA;BA to a functional
sectlén, fol}owlng all safety precautions using the overall
fun?tlonal biock diagram, 'applicable test equipment, and
logical troubleshooting procedures. (1)

4.2 Isolates a malfunction to a circuit in the AN/SPA-34
10caF1ng test points and components, following Safety.pre:
caut10n§,.uslng logical troubleshooting procedures, the
schematic 'diagrams, and appropriate test equipment. (2)

5.4 Aligns and adjusts circuitry and .assemblies. (2)

6.1 Completes OPNAV Form 4790-2K for each mainteénance performed

b}

except those performed for daily and wveekly maintenance.

These tasks are asterisked (*) in the Inventory and on the Job Tésk
‘ Cards. LN '

A question is almost certain to ariée here. Since the job expert
instructor may be aware of the importance of these lower level tasks
identified here as the source of action elements of end-of-course
objectives, why not, ;hen, identify them as Level I tasks at the outset
and start the job analyses with them. Doing so would have disturbed
the logic of the analysis , in fact thrown it completely off the track,
and led to much confusion in identifying the job tasks.

With job.and skill tasks available their modification to become

* training tasks can be undertakén. """ School equipment maingenance
courses and job tasks have two characteristics highly significant for
training purposes: (1) The availébility of real equipment and (2) the

-

repetitive cycles of the job tasks.

.
N . .
. /
’
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The availability of real equipment tempts the instructor to use it
“for all his training. This often leads to.inefficiencies. Use of
simulated panels, simulated displays, schematics,specially constructed
equipment involving circuitry to be tested, etc., should always be
econsidergd as means of making the training more efficient. Training

tasks of this kind suggested for the AN/SPA-34 course can be found in

the Basic Curriculum Outline (Appendix D). Some of them are:

Locates controls in dim light on a simulated- front
panel.

On a simulated from front panel with adjustable and accuratelw
positioned centrols, student jollows procedures to ac-
Ses complish the job task as directed.by instructor,

In semidarkness, and as directed by the instructor,.
locates AN/SPA-34 contrels on a sinulated panel.
(Controls are accurately shaped and placed.)

.
-

Given pictures of indicator displavs representing
malfunctions, student identifies possible functional
section location(s) of the malfunction, using the
Technical eanual.
The repetitive cycle of job tasks, noted for the CICWO duty, exists,
to an even stronger degree in equipment maintenance duties. The same

tasks are exercised over and over again as part of the troubleshooting

procedure.
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This makes it possible to construct standard type exercises such as

the following: o )

et With an instructor inserted malfunction, trainee will verify
that the malfunction is in the SWEEP GATE GV\ERATOR by front
panel indications and then bv monitoring the input and output
wave forms of the functional block. The student will then
troubleshcot the SWEEP GATE GENERATOR to the stage level using
logical problem solving techniques. He may use any of the
supplied test equipment, the Technical Manual, and class notes.
Twenty-five percent of the inserted malfunctions will be located
-in other functional sections. These inserted malfunctions will
predominantly involve consideration of the 1nterrelatlor9n13
among functicnal sections. These will be located to functional
block/blocks only. Malfunctions inserted will cover all com-
ponents and circuit types but will emphasize those most
characteristic of shipboard failures..

All that needs to be changed is the name of the functional section.
Other applications of the same principle are found in the Basic
) Curriculum Outline (Appendix D). As the tralnlng tasks are spec1f1ed
. _ they are put on Iraining Task Cards as illustrated in Figure 5.

' The usual problem of what to sample is found. The above exercise
shows how guidance was given in the training task by the statements
"malfunctions inserted will cover all components and circuit types but
will emphasize those most characteristic of shipboard failures,'" and
"these inserted manlfunctions will predominately involve consideration

of the interrelationships among functional sections." Use of such

VIi-28



Job Task Card

3.1.1 Operates in semidarkness the AN/SPA-34 Indicator Group
.in all modes.

Training Task Card

Shipboard task number: 3.1.1 et

Training task: With equipment functioning normally, instructor
directs student to perform repeated cycles of job
tasks, covering all modes of operation.

Standards: Exercise continued until student completes
two cycles without error in procedure, while
maintaining focus and intensity adjustment
at a point where instructor cannot signif-
icantly improve.

-
e
>

Fig. 5. Job and Training Task Cards for AN/SPA-34 Course
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standard tasks capitalizes on the principle of reviewing for effective
‘ learning. The exercises cited were designed to evoke the mental skills

required in troubleshooting and they appear to do so.

g . c. Specifving training tasks for the TIG velding course.  All

TIG weiding tasks in the Task Inventory are Level I tasks. These
have been grouped in order to define the mission of the series courses
constituting the welding program. Arrangement within these groups may
have been fully aécomplished whén skill tasks were developed. Any
further adjustment required should now be made. The gréuping used is

evident from the Task Inventory (Appendix F).

The designation of.end~of~course tasks for this kind of a course is
not determined exactly in the manner it was for the two system specific
‘ ~ courses. Clearly, fresh water, draingge, st-eam propulsion,- nuclear
systems to which a welder applies his skills are not brought into
the sehool. What is brought in are the metals in the form of plates and
pipes of various sizes and thicknesses so that the welder can peform
the required welding actions just as he will aboard ship, except for
édjustments - “needed C . . in getting at the welding point
and except for safety and other proceéures associated with the parameters
of the shipboard systems on ﬁhich he will work. The metal plgtes and
pipes represént the stimulus situation fér welding actions. Each metal

or combination of metals to be fused on the job assignment is represented

in a laboratory task. The whole trick is to be sure that each significantly

-
P

different application is represented, - -~ so that it can

be trained on-the-job. This is a matter of representing by sampling the
- M .

job tasks as well ag possible in the school ‘situation.
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The training tasks selected to represent the TIG welding tasks

are:

1. TIG welds 1l6-gauge aluminum plates with a T-1 joint
in a flat position.

2. TIG welds 16-gauge aluminum plate with a B-5 butt joint
in the flat position.

For TIG welding carbon steel, the training tasks are:

1. ' TIG welds 16-gauge carbon steel plate with a T-1 joint
.in a flat positien.’

2. TIG welds l6-gauge carbon steel plate with a B-5 butt
joint in the flat position. -

For TIG welding CRES, the training task is:

TIG welds B 16-gauge CRES plate with a T-1
joint in a flat position. e
For TIG welding monel the training task is: ,

s’
PN

TIG welds 16-gauge monel plate with a B-5 butt joint in

a flat position. < .
For TIG welding bronze the training task is: ’
TIG welds 16-gauge brass plate with a B-5 butt joint in
~a-flat position. '

It is really these tasks that are the action elements of end-of-course

objectives. These can be asterisked (*) on the Training Task Cards and

in the Basic Curriculum Outline. These tasks do not appear in the Task

Inventory so they cannot be identified there. To the degree that these
tasks really represent the TIG application on-the-job, the course will
be useful and valid. o ’

Where do these training actions come from? They are chosen to represent
P '
all TIG plate welding tasks in the Navy by authorities on welding and
disciplines related to it (metallurgy) and.adoptéd by éhe Navy as
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qualifying for the award of an NEC. The plates are specified in terms

i

‘of size, thickness and other variables. 1In chooéing tﬁem assumptions
wvere made tha£ if a thicker plate cén b; welded to standard, ;o can
a thinner. On such a basis the above TIG plate wéiding tasks were
chosen by the experts as representative of all TIG plate welding tasks,
so far as application of the skill is conce?ned. They are not concerned
with the problem of actual application under shipboard conditions. This

of course requires a period of on-the-job transitional training.

For theé design . of both the CICWO course and the ET course, training
exercises could be developed which evoked ..~ the right'kind of responses

from the students and providedthe feedbabk which enables them to learn.

Skill steps in the TIG welding process were easily énough identified.

For most of them a training task'is readily identified. Those that

.. 7owéver\‘ ‘8 .
represent the essence of the skill,/e.g., "TIG welds a pass using

. however,
" appropriate filler material™(4.1.11 in_the Task Inventory), can be very

difficult to develop a series of training.tasks for. The problem is not
in idgntifying what metals, what alloys, what electrodes are to be used,
but in providing the means for the student to discover what muscle
(kinesthetic) c;es ér what visual cues he must respond to. The basic

problem is in identifying the cues the student should respond to

and in providing the immediate feedbaék on correctness or incorrectness
of what the student is doing in a way he can profit from it. .For such
perceptual-motor tasks, e.g., golfing, it is extremely difficult to do
this. The welding case is further complicated by the ease with which
feedback from visual and kinesthetic cues get confounded (Gibson, 1970).
This is the reasog?ghe need for professional assistance in designing
training tasks for such skills. . An example of a Job Task Card and its

PR
Training Task Card equivalent is'given in Figure 6.

-
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Job Task Card

4.1.7 Constructs mock-ups and assembles joints for TIG welding.

Tiaining Task Card

-

Skill task number: 4.1.7

Training task: Identifies and assembles L-1 lap, T-1 tee, and B-5
butt joints for TIG welding.
Standard: Assembles each of the above joints with 1007
accuracy.

1

Fig. 6. Job and Training Task Cards for TIG Welding Course
}" ‘/‘ .
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‘ 4. Adjusting to Course Constraints

Decisions concerning this problem aré placed at this point in the
course design proceés for two reasons: (i) One cannot estimate times
* until he sees the kind of training tasks that will be required; and
(2) one does not wish to go to the trouble of constructing pillot
exercises unless he is sure the training task will be included.
Exercises that will be used - require all the time the d851gner has
available.

The course designer has before hin a specification ofnthe training
tasks along with their qualitative_pgrfofmance.sténdafds, i.e., learning
objectives needing only spec1f1cat10n of more prec1se standards to be
complete. With this first opportunlty for a clear look at all that is

involved in achieving the course mission, the question must be asked,

" Can training be accomplished wiﬁhin tﬁééé constraints? Typically the
answer is "No.'" The number of exercises that must be practiced AIe
usually formidable when compared to the time allotted. AIdeally the
time constfaints should be relaxed aﬁd the.amount of time required to
'meet‘all thé objectives provided. This approach will undoubtedly remein
ideal. There are two alternatives. One is to change the who in the
ﬁission to require skill in more of the épecifid tasks at course
entrance. .This is usyally not practical, leaving the alternative of
reducing the length-of the course by (1) eliminating some of the objec-—
fiveé, (2) reéucing the standards to be attained, or (3) soﬁe combina-

- tion of the two. - e

The first objectives to exarfine as candidates for elimination or

S . . 5 performance
. reduction in standards are the’first level tasks. Reducing standards of/
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required is a satisfactory solution Erovided.that they are not reduced
below the performance level. Reducing them to "knowledge about' terms
results in tﬂe course becoming purely informational--the graduate under-
taking his job with no skill in doing anything. All performance train-

qing is shifted to shipboard. It is the most.complex or specialized

Level I or II tasks which are the source of end-of-course objectives
that should be first considered for elimination. Looking at the seven
CICWO level I tésks, for example, it is clear that 5.0 and 6.0 are the
more specialized and should be first coqsidered for elimination., Task
1.0 as the most fundamental is clearly the last for which to reduce
standards or to consider for -elimination. In faét, wvere it eliminated,
there seems no point in having a course at all.

If high level job tasks are eliminated, the enabling tasks for them,
of course, may al;o be eliminated. Entirg.blbcks of instrugfioﬁ~can be
eliminated. This is usually sufficienéxfo bring the course within time
constraints. If it does not, qualitative standards for retained end-of
coursé.objectives can be considered for reduction to a minimum perform-
ance level. If this is required, the lower level tasks can be inspected
for reduction of standards. If these

1"

must be reduced to 'knowledge about,' the tasks are incorporated in the

handouts and eliminated from further consideration.

The main course constraint problem with a course concerned with
specific equipment maintenance is the proportion of course entrants who
come equipped without the ability to perform the job tasks they are

supposed to be able to do, e.g., operate test equipmeﬂt. A high propor-
tion of those who do not, can require an extension of course time or an

-
I

undesirable lowering of stanﬁards.
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Courses concerned with qualification'to perform complex skills such
. as welding cannot logically eliminate an | end-of-course objective*\. The
only way to shorten such a course is by improving training methods and/or
establishing higher selection standards, providing effective predictors
<
can be found.

Either reducing standards or eliminating tasks does shift the line
between shore and ship training; the less the school does, the more the
ship must do. At least the way proposed here cope with time constraints
guarantees the course graduate can perform the more fundamental tasks
required by his duty. He does not enter on duty with nothing but

information about it.

5. Determining Practicality of Exercises Specified

Complete con;truction of exercises'shﬁuld be deferred uqtil learning
. objectives are complete. At this point in the design process the cours'e
designer will wish to satisfy himself‘that the manner in which he has
specified the training task is practical to.develop and manage in the
school situation. Therefore, he should identify those about which he
has doubt (these will be the more complex ones, most likely Level I)

énd develop a small pilot exercise. Necessary cﬁanges in exercise
specification can be made. The compléte exercise can be constructed

later.

'a' 4
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CHAPTER VII
STEP 6. SPECIFYING THE TESTS
- Tests, remember, are any systematic and standard way of judging
« performance. They are based dn the training exercises and serve three

purpose;: (1) improving the course, (2) individualizing instruction and
(3) evaluating student learning. The first two are by far the more
iéportant. Since the training task; are as close to'tﬁe job tasks as
training conditions perﬁit, both exercises ;nd tests are job assignment
oriented, i.e., ghis course design process makes certaig that the

exercises and tests are correctly oriented and-developed.

1. Training Tests are Performance Tests

4
‘

Training courses dgsigned as described in this Manual,'éoncéntrate on

getting the student to learn how to peffd}ﬁ job tasks

— . -

- . : . o . - Tests for student

Or course evaluation purposes, therefore, are exclusively performance tests

In Zact, the hallmark of a good training course is the large number
-of:performance tests and the exercises on which they are based. Written

tests for student or course evaluation are appropriate only if they validly

~
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reflect the job actions., Do =l
To direct compensatory radar actions to cope with atmospheric

.

2. Technical Testing Standards : 5

,for examnle,
refractivity effects/requires the plotting of radar holes from information

in ANAPROP messages. This i§ a mental skill--the application of set of rules.

.

Exercises and tests based upon them are written because the job task
itself is written. To reemphasize, training tests are tests of ability

to do something, not of knowledge for knowledge sake.

ot

The something is either a job task "energize a radar, repair a

carbuerator," or’ the application of information or theory--a mental skill
such as making a tactical decision, oriybcating a malfunction. The
learning of an ET is not judged by a test of his knowledge of theory

but of his ability to use it in doing a particular set of tasks. If Ohm's

4

law can be reproduced and manipulated algebraically, but tﬁe student cannot

locate a malfunction because he does not

use the information in the equation
properly, the theory is of little use. He may "know" it, but does not
have the mental skill of applying it. Wherever such instances are found,

training has failed. Tests must be developed to detect such failure.

Testing knowledge as knowledge by means of written tests should be done

only as an aid to the instructor in pacing his instruction.

With the exercise specified and what to score decided, the problem of
test construction reduces to the construction of that part of the exercise
that .is to be used as the test. The kinds of errors or situations in-

cluded, must represent or be a sample of, those the job incumbent will
. - 3 ’
meet. This takes care of one te¢hnical standard for test coastruction.

Others concern the usual ones of administration under standard conditions,

reliability, validity, and difficulty of the test scores.
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The parts of the exercise that are‘tg}be used for test purposes,
.therefore, aré planned to sample weil what has been practiced;
and.administered stricfly in accordance wi;h the directions or rules
that have been es:zablished.. This point is emplasized oﬁly because it
*is so easy to deviate, especially in the administration of complex
exercisés. Data from more than one exerciée has gone down the drain
because of failure to check out the procedures and training aids in-

volved prior to each administration of the test.

‘Reliability of scoring does requife checking for éomplex tasks,
e.g., evaluating recommendations. The way to determine feliability here
is to deterwine the consistency of séores[of two equally informed job
expert instructors, just as was done for tﬁe complex  CICWO exercises.

There is much confusion ou how to establish the velidity of a train-

thy

ing test. A teat ‘ar test jtem is velid 3f it Feithfullv reflects the

job tesk. The training task is derived ‘fron the job task znd the

training task is scored as a test. The course design procedure itself

therefore guarantees the velidity of the test. It alco makes

plain why difficulty is not 2 technical problen.

These matters are not uncerstood because cof a2 failure to distinguish

between training tests and aptitude tests. This failure has seriously

hampered the ‘improvement of Xavy training. 7The distinction is basic.

Tests used to measure student learning are altogether different fron

: . Vii-3



. aptitude tests. Apti;ude tests are almed at predicting future perform—
ance; training ' tests, for determining §resent perforrance.

Aptitude tests are designed to spread pecple our, to detect differences;

.

training tests, to discover whether students have become more alike in

the sense of being able to perform a job task to a specific stzndard.

Whether some do better than this is of no concern from a tralnlnc point

of view. Items in aptitude t°<ts must not only be rglated to fL*ure

performance but be of particular difficulty levels, discriminate srcong

persons, as well as having other techniczlly desirable ch recteristics;

{tems of treining periormance tests need pq have  but one character-

i jstic--be a faithful or ' ¥alic  ° re;lect én of the task

4,

H|

=ty

that 1is being trainad. In particular, the ievel of cdifficulty o

an item has not ﬁin¢—~repeat nothinc—-to do with its value in a training

o}
iy
"
rt
R
rt
o
[a¥
(O

' performance test. If 211 stucents sm_cceec, er 21l f2il, im a
) - o

test item, it is worthless for prediction PuYpCsEs; if all students
succeed, or all feil, on a vaiid trzining performance itexm, it means in
the first instznce the instructors have dcne & good job, and in the

second that something is wrong about the training program. This means

-

c-rer—-use techniques of item

that 1nst*ucuors should never—-repeat 1

analysis developed for aptituce tests with trzining tests. If one throws
‘out test items of a valid trzining test that zre ezsy (a high.proportion

pass) or the hard ones (a low p*oyo* ion pass), he is throwing away the
itens of particular importzace to him s an instructor. If he keeps
- only itens which discriminate high froz low scores on the entire test,

he may wind up with a test that - dwscf‘"irates ané even may be predictive

..

-

of sore future perfor=zance but it will no longer rcflect the attairnment
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of the learning objectives. It will be an aptitude test, not a train-
ing test. To put this another way, failufé on a properly designed
training test indicates the.instructor hés a training not a testing
‘problem, At the present time Navy testing of training performance could
be substantially improved by abolishing item analysis procedures
altogether so far as training tests for specific courses are concerned.
To repeat again; the only thing of concern about a traiﬁing item is
its faithfulness in reflecting the job task. This féithful reflection
is an automatic outcome of the application of the course design
procgdure described in this Manual. | i
It must never be forgotten that tests are designed to discover
whether students have met thé ijectives."The more that do, ;.e., the
more that get the same score, the happier the instructor shd;ld'be.
It means he has done a good training jSEfJ Now it can be understood why
training tests, rightly understood, make the stuéent and the teacher

partners in a learning enterprise, something the reporting in relative,

aptitude score-like terms, cannot accomplish.
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3. The Number of Tests

s . e
o

Ideally the number of tests should equal the number of training tasks.

Practically, it is impossible to reach this ideal with formal tests.

_ . " training and testing
Training courses are to train, not test. Time between the / must be

frequently
allocated with judgment. One can, of course, / . ‘estimate student

.

performance by observation, shrewd questioning, etc. But decisions do

~

have to be made concerning which training tasks will be thoroughly

tested. Without exception, achieVement of end-of-course objectives must

be tested. ‘The possibility of continuous course improvement

vanishes unless this is done.
-- / Should it be necessary to reduce testing time because of

course constraints, the performance on the least significant of the

chosen enabling objectives can be estimated by discussion with students

individually or in the classroom, through observation, and so on.
But . ) o
/learning to estimate CPA on the radarscope is so important to the

accomplishment of the CICWO's situation assessment, and reésmmendation.
tﬁat tests are warranted. Knowing the location of the Captain's log in
the CIC, while essential, on the other hand, wéuld not require a.special
test: Choice among enabling objectives to test thoroughly sHould be
made in terms of criticality of the action element, in terms of its
:importance for particular courée improvement purposes, and in terms
of the ease of estimatiﬁg information about student learning in a less
formal manner. . E > |

By identifying only significant enabling training tasks for inclusion
in learning objectives (Step 2), a large stride has been taken toward

st

te .
solving the/nuxber problem. The fact that testing is part of a training

a}so : .
exercise/reduces testing time, thus contributing to the same end.

L o . o~
¢ of

..
v i
N
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4.

Constructing the Performance Tests

What should go into tests is directly stated or implied in the

training tasks.

The test for the CICWO training task,

"Discriminates

. 1" s
between good and bad radarscope presentations, becomes a series of

* representative tasks representing the kind of misadjustments that can occur,

a few of which are illustrated below:

(2)

(3)

' @)

(5)

(6)

(n

-

The f{focus control misad
an optimun setting (as

The intensity contrel-
from an optimum setting
tors).

The video .gain ccairol
more {ronm
instructors).

The range scale set at
T off e resdater Is monm
the range scale set at
function of the repezte
search.
The STC control CN in s
2¢ro o onej; or wit
state concitions of.

an optimun setting

h the STC con:z
four to five.

justed by 90° or rore fron

selected by instructors).
- o)

djusted by 90 or more

s ed by instruc-

misa
(as select

usted by 180° or
(as selected by

nisadj

50 miles when the function
ral surfiace search; or with
five miles when the

r is loag-range surface

ate conditions of
rcl OFF in sea-

ea—-st

The radar repezter in relative- -bearing when true

bearing is required; or
The function salector
input for the use
air-search radar presen
repeater.

set for
specif

vice versa.

an
ied for
tation on

opropriate
repeater,
rface search

ina
the

e.g.,

: The test score is -readily seen to be the number of errors or correct

responses.

For testing purposes the emphasis should frequently be on tasks that

well nigh perfect performance is expected--a minimum essentials concept.

e
4
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The reason for this approach will- become clear in the next chapter.
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Most of the work basic to test construction has been aecomplished
in the specification of the training tasks (Step 5). The specification
included suggested scores for the complex exercises. If the job task and

skill analyses and their translation to training tasks have been well done,

test development

is, for most tasks, easy. In tasks such as, "Detects from an equipment
status board in the mock-up all inoperative or malfunctioning CIC equip-
ment," "Selects the Correct‘(of fqu;).sdlderigg irons for use on printed
circuits," '"Start the AN/SPA-34 indicator," '"Select the correct flux to
be used in TIG welding carbon steel," what should Eé’;ampled and scored

- pfesents little problem. ?he student's errors or correct %espénses can be
counted. A good question to ask one'sﬁgélf if he is in doubt about what
to score is: what is the purpose of perforﬁiné the task? How should one
score the basic ET task, '"Connecting a copper wire to a lug?" Obviously
the purpose of the soldering is to permit.conduction of current over a
'fconsiderablé period of time. fhe essential tests, therefore, are the
determination of whether the conngction does in.fact cénduct current

aﬁd is strong enough to hold. The formér can be objectively tested.

The latter can be tegted by pulling. Experienced instructors will have

a good notion of how strong a pull should be used. The strength will
probably vary with the criticality of the circuit and the difficulty of

getting at the points to be connected. Scoring is plus or minus, therefore,
a - : -~

_ ¥ = S

in terms of a conductivity and a pull test. : 2

B o
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a. Scoring CICWO exercises. Scorihg most of the exercises for this
course presented no difficulty. The student takes the right action or
he does not, e.g., he either discriminates between messages that should
be sent by swift memo or heldoes not; he recommends the correct whistle
signal in a Rules of the Road situation or he does not; he recognizes
that tactics of surface contacts are hostile or he does not; he'detects an
incorrectly estimated plot or a man overboard or he does not. Likewise the
stﬁdent either detects an error designed into the training'task for Job
Tésk 1.0, or he does not. The number of errors detected, or assessed, is
the score., Scoring recommendations right or wrong takes.a little more
effort. Two experienced instructors are asked to independently score
the recommendations given by the students in the exercise and the con-
sistency of their responses determinedn The exerciéé éor Task 1.0 was
so investigated and sufficient consistency found to warrant fﬁe use of

the recommendation score (Riley & McCutcheon, 1970).

b. Scoring equipment maintenance courses. For training to maintain

equipment there is even less problem in determining how to test once the
training exercises have been specified. Tests are simply a sample of the
exercises covering the diagnoses to be made, parts of which are given and
scored in a standard fashion. .

c. Séoring welding training tasks. Scoring a welding training task

is a more difficult problem than scoring either a CICWO or ET task.
Fortunately, methods (nondestructive testing) have been developed by
experts apd'special NECs established to train the testers. Hence, scoring
of end-of-course tasks is not the instructor's responsibility. He must,
however, score the lower level tasks. Tasks such as 4.1.2, "Identifies,
assembles, and energizes TIG inert gases and equipment," 4.1.7, "Constructs
mock-ups and assembles joints for TIG welding,' 4.1.8, "Prepares surfaces
to be welded," and 4.1.5, "Uses %ﬁd iéferpréts TIG welding reference

manuals,' lead to straightforward methods of testing and scoring.
P
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5. Instructional Purposes of Tests

:

In addition to serving their course and student evaluation purvoses,
_ individualizing
tests have -the valuable instructional purpose of providing the basis for/

« Instruction. They do this in two ways. First by their use as pretests

to determine where each student should begin his learning when he enters
the course or a particular section'thereof. This purpoée is extremély
iméortant to tﬁe efficiency of the course. Eighty percent of one CICWO.
ciass were able to pass the final examination in solving maneuvering

when they entered the course.
board problems.(yeyer, 1969 ) / Many students have since omitted

this part of the course as a result of the use of pretest (a savings

of 40 hours per student in terms'of the way the course was organized

at the time this pretesting étarted) and hence had no need to spend

time on this topic. Pretest; can frequently be the final e;amination
.or alternate form of it, arranged in a'ﬁéﬁner that the occurrence of failure
shows where the student must begin his learning.. The other aspect of
indiv{dualizatiop involves pacing the instruction so that each stude=

is learning at his own rate. Apart from seif-pacing by use of PI, some-
thing that ié not always possibie or désirable, the instructor will want
to know which students are ready to go on, which are not. Sometimes he
is concerned with the entire cléss when tﬁe next-;opic he will discuss
or the next training task he will have the students learn requires
extensive preknowledge of procedures, vocabulary, or something of the
sort., .The best way for the instructor to find these things oﬁt is
fthrouéh guiding and observing studént giécussion or his approach to the

Qe [ & : S

operation of certain equipment orfwhétever the training task may be.

If he cannot estimate by such informal methods and the.training exercises
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do require thorough knowledge, say, of Qqcabulary, he may wish to give
a more formal test. He may wish to construct a pencil and paper test

of the vocabulary required. This illustrates the one situation in a

training course where a "knowledge test' is useful. Such tests should
4 g

never enter into evaluation purposes--—either of the course or of the

student. Tests for instructional pacing purposes need not be thought
about until the development of lesson plans. The existence of knowledge
tests in any number is an almost certain indication the coﬁrse has
veered in the direction of becoming a knowledge or '"knowledge about"

course, i.e., it can no longer be an effective training course.

6. Tests and the Transfer Problem. .

Because of the relationship of higher and lower level tasks, and

because training tests are based on job actions, as nearly as they can
]

be duplicated in the classroom, the instructor can frequedﬁly get an

L. -
e

idea of how well what - )

the student learns will transfer to shipboérd performance. The exercise
for training task for CICWO task 1.0, "Serves as a CICWO on a combatént
ship during normal steaming conditions," (Training Task 26) requires the

CICWO to monitor information, process, evaluate the tactical situation

and make recommendations. To do so requires doing the lower level tasks

VIiI-11




in the Inventory, e.g., he must ronitor all the operators and displays.

A

Most of theseé lower level tasks are too couplex to be learned simultaneously.

Hence, many must be learned separately before buing practiced when integratel
into the _ larger training task. By getting a measure of the lower

level tasks, when trained ceparately and when practiced in cowmbination

with the other tasks, the instructor can tell whether his training is
transferring from the one leayning situation to the more complex learning
situation.. 1f a computer—based.simuiétion is available, fhe higher level
training tasks can be conducted in real time and transfer'from classroom
to more realistic conditions measuréd. Such a.procedu;e is most valuable
and should be used whenever ﬁossible.. 1t is one of. the best means of
achieving fundamental imprermeﬁt in ghe course. If students do well
when attendlng to one task alone but poorly when they have to integrate it
"with others, elther more practice in 1dtégrat10n is needed.or methods

of training the task independently neea.improvement. For example,  if the
student can apply rules of the road when working special problems involving
just these, but fails to use this information when a situation requiriné
‘application of these rules is met in the course of a complex exercise,
something is wrong with the method of instruction for the "rules of the

road" unit. If the student can solve troubleshooting problems on paper

but not when faced with the equipment, training has likewise failed.
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CHAPTER VIII
STEP 7. COMPLETING THE OBJECTIVES
This step requires putting standards for each learning objective

~ “in terms of the tests specified in Step 6, a final editing of the

objectives, and specifying standards for graduation from the course.

This last is not accomplished by aﬂding ﬁp the standards for end-of=~

course learning objectives, nor does it have to be a matter of constructing
a special test.
Ultimately setting standards boils down to a matter of instructor

judément. The only exceptions are when sfandafds are set by some

authority for some qualification purpose (NEC, advancement in rate)

or when they have been established experimentally by follow-up

studies of success of course graduates on-the=-job. ‘Such st;dies
are fully as difficult and tima—consuminghkor training tests as they are
for aptitude tests. . Follow-up studies to estadlish the validity éf
end-of~-course tests mav soxetimes be justif?ed, but

generally spezking,

) o essentially the same as
if tests are based on training tasks which are / job tasks the validity

5]

of the course conteat i

assured. Tryinyg tc uniformly set staudards for

training tests on the basis of follow-up studies is totallwy impractical.

By the tine the cutting scores on the tests have been estazblished, the

B

requirements of the _course nay have changed, better

training cxercises, which serve as the basis for -the tests, will have been

invented, and one nust start 211 over again. Fixine training tests
] ! 13 L) o

long enough to do the studies is not desirable. It fixes too much
¥ *
because of the close relationship. between what is trained and how its

atteinment is measured. So one is forced to rely on the judgment of
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) ' "~ checked by a job survey in some instances
"the job experienced instructorf-a judgment based on scores from well

. : - constructed performance tests for all eanof—coﬁrge objectives, and some
proportion of the enabling.
- Standards for the objectives, the training tasks of which are selected
“ for thorough testing cannot always or even usually, be set in advance
of trying the test in the course. They become possible only after the
tests have been'developed and used. During the developmental period, the
instructor has less to guide him in.making the judg@ent he must make.
When quantitative estimates cannot be madenduring initial design of the
coﬁrsé, standardé can bé expressed in'the qualitative Eerms of the rating
scéle (percentage estimates.are aqotﬁef ‘way of expressing qualitative

standards) used in Step 3.

1. Standards for Specific Learning Objectives

Standards for specific learning objectives are best esfablished in

terms of go/no-go. The nature of maﬁyﬁéf the tasks in an Inventory

lend themselves to such a standard. One can either "solve CPA of a
surface contact from a radarscope plotting head" or he cannot; he can,

or he cannot, "detect and correct procedural, reporting format, and

-

security errors made on a classroom presented audio-tape of a hypothetical
can or he cannot

CIC radiotelephone net"; he / '"discriminate between good and bad
radarscope presentations, given a series of slides in the classroom show-
ing various radar repeater displays." The student can use-eléctronic

test equipment or he cannot; he can or cannot '"isolate a malfunction within

a function of the AN/SPA-34, locating test points and componénts, following

safety precautions, using logical troubleshooting procedures, the schematic

X ¢

diagrams, and appropriate test ehuipment."

L} : ° N :
. . - |
. . . b I
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Many of the enabling training tasksmin the TIG welding course also
readily lend themselves to a go/no-go standard, e.8.s "tack weld each of
above joints with no visible rejectable defects.”" Job experts know what
is involved in these and they concern sufficiently standard defects
that no.problem is encountered. Visual standards for rejection of a
weld concern fusion, cracks, arc strikes areas in the neighborhood of
the weld, etc. A check on the consistency with which these judgments are
made is good procedure.

This gslno—go approach éives the reason for applying the minimum
essentials concept of testing to trainihg courses. Items or trials in
a tést should be selected to represent the absolutely critical ones, ones
on which perfect performance (with minor allowance for special conditions)
are necessary. Training tasks, of course, can and éﬁohld include more
difficult material. . . <

The nature of electronics paintenaﬁéé job tasks lends itself to an
interesting kind of standard--100% accuracy before letting the student
go any further. If a student, for example, cannot locate a malfunction
to a functional block, there is no point in letting him continue within
the block.

Because training exercises for setting up, operating, maintaining,
and using test equipment are especially critical, they are first used as
a test of the student's skill in these respects. If he does not do
well, remedial training and further practice are given before permitting
the student to continue. If an ET cannot use test equipment'to discrimi-
nate normal from abnormal wave fqrms,’yoltage, current, and resistance
outputs of equipment, further tpéinigg in cor?ecting malfunctions is
useless until he can. Use of such standards requires course scheduling to

permit individualization of the instruction.
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With the tests established and stangards (tentétive in most cases)
- established the learning objectives are eemplete; These can be edited
for final wording. In editing stress shoqld be placed on increasing
the communicatjop power of the objectives to instructors, eo training
management, and to consumers. An objective is supposed to control
course content. Unless it is consistently interpreted by all instruc-
tore, it will fail in this purpose. Course standardization likewise
becomes impossible.,

"This view stresses that student evaluation should be ip terms of
ability to perform or not perform the job tasks for whieh he has beeﬁ
trained. How much more or how much 1ese'is of no interest from a
strictly training point of view. Printing actign eiement objectives in
abbreviated form, in small type usually permits getting tﬁem on two
. sides of a single sheet. Checks can bermede by those tasks for students

who did not achieve the standard; no check indicating satisfactory

L

performance. The qualification performance scale can be included and
coded so each task carries its code number. Such a report would be a

highly meaningful form of communication.
The final step here is to add the standards to the Training Task Cards.

2. Standards for Course Graduation

As noted in the overview in Chapter I, it is the tasks critical to
life, equipment, and the ship itself that are of concern in setting

standards for graduation. They can be geared to go/no-go standards on
. highly
the critical job tasks. Either the student can do the/critical tasks or

he cannot. What a go/no-go standard means in terms of -success or failure

=
L) s . -
«

in the course is that such fabtogs.as the critical nature of the tasks

N

-
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for operations (risk to life or equipment), the likelihood of ‘the require-

’

ment of the course graduate to perform the task wiéhout supervision
before he has reccived on-the-job training; the likelihood he can learn
the task on the job and the like. A CICWO who has not learned to assist
in bringing a ship into a harbor in a fog, who does not recognize immedia-
tely the recommendation to be given to keep his ship in proper formation,
or who has not mastered the tasks involved in a "man errboard" is hardly
to be trusted alone regardless of how Qell he did on other training tasks.
An ET who cannot use test equipment cannot keep the radar in operation.
Any one or a combination of such reésons.shoulé lead to retention of the
student in school training uﬁtil hé c;n méet st;ndards on even one failed
task, if it be sufficiently critical. Any other course has grave disad-

-

vantages for both the ship and for the student's naval careef..

. ‘
- A
s

] P
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CHAPTER IX

STEP 8. ORGANIZING AND SCHEDULING THE COURSE

This step sequeﬁces the general order in which objectives will be
attained, makes provision for introductory and review sessions, and
schedules the course in a manner to achieve the flexibility required to
adapt to individual differences. It results in the Basic Curriculum

° +

Outline.

1. Specifving Introductorv Units

This is a matter of establishing learning setsl7~~the~attitude which
keeps what is le;rned in the context for which it is t; be used. There
are a great variety of purposes for which any mental o; physical skill
is to be learned. EW téctics are learned by the Eﬁ officer for one
purpose or set of purposes; by the CO of a destroyer for another; by the

CO.of a CVA, another; by the CO of a flotilla for still another. Elec-

tronic theory can, also, be learned for a variety of purposes. Operating

a radar can be learned for the purpose of operating it or maintaining it.

17The concept is quite different from the one that has introductory

units concerned-with "tool" or "beasic" subject units as discussed in
the first edition of this Manual. A deeper insight has shown this is
not the real need and has the disadvantage of diverting one back into a
knowledge orientation. The problea was that we had not discovered how
the Task Inventory should be organized. When the essentially simple
idea of starting the Task Inventory with the simplest situation, i.e.,
"normal steaming," occurred to us, the problerm of "tool" subjects dis-
appeared. This is because under normal steaming all basic tasks were
identified and later more cormplex situations enconpassed these basic
tasks as well as others. No adjustment was necessaryv. Duties involving
technical mental skills were alreacy at the beginning of the Task
Inventory so the Task Inventory order was roughly appropriate for cur-
riculum outline purposes. All basic mental and physical skills were

- completely stated and incorporated at appropriate points with the com-
pletion of Step 5. ’
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How the student understands the nature of the auty assignment for which
_he is being trained will markedly influence both what and how he learns.
It is of utmost importance to establish tﬁe.learning set appropriate to

the particular job assignment. This consists - of starting

. the course and each section of.it, in a manner which makes clear just
what tasks the student will perform on-the-job, just how he will use the
skills he is going to acquire. The set to learn what is appropriate for
the particular duty assignment means that the ''job eséence" nust. be made
clear. What is it that distinguishe;.this duty assiénment from those
above, below, and at the same level in the job hierarchy? .A good way to
answer this question for the studenfg is .to present real examples from
the complex end~of-course test exercises which represent the end-of-course
tasks and get the students t; acfively participate to the extent their
experience permits. The instructor makes clear what the problems are,

" to vhat kinds of cues the job incumbent mﬁst respond and the alterante
responses that a;e possible. .A learning set appropriate to the use of
the skills taught in each section of the course should, also, be incor-
porated in the separate introductory units. All such subordinate learn-
ing sets should be cémpatible with.the learning set established for the
course as a whole, i.e., each skill should be learned in the context of
-the higher level tasks in the Inventory. Supplementing the 1earniug sets
by giving the students the objectives to be achieved should leave little
doubt about ;hat they are expected to learn for what purpose.

In the CICWO course, an introductory unit to provide a.learning set

- for the entire course is being developed. It is Being done by present-

ing a taped version oé.the Monitoring I exercise during the first day of

the course. (This session is labeled "Concepts of CIC" in Figure 7a.)
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o 7L (@D
\u\.:omxo%. V\U ﬂs..:mm..:am\\

“A|gropuod
R.S..S..d\d\\.m %..QM
L‘J&\au:wx:su W O Jq*.ﬁ\J

21D N!.‘V:H\«..Cﬁh \6!\_.‘.%3 v

~opa

*l.ll. — et ot pIP IRl Xxss w\«sQ.

|
|
_
_
|
_
!

b

mxi.‘.\, @MID ¥ 57 520-0g ;
Ot =43 paveqdg
(X2
jpawssny’ 21> Guiacy saoyy T

wvu ﬁovoc_ SvY Mm n,.Suv.lr\..

&\.\\l\ghﬁ XJ.iwv“pJJ-N\
MM preseg

.

(SSLQQLQ.

, mHmU 3.4..$«u..>ﬂ.\..§m\ wpry \.«.\.@:00\/‘['.,

Aun.:....ux\.v S.co.mw;\uv m:&ﬁwo.\szfsﬁuv\/

(LTI B G raL gang T

.

bl )

ﬁ.c\,SNvS.\ 4 0:..:2»4%.

(PRG0S 4108 saG 01 omaog

Qe ]

{
+

|
_
|
|

_
_.“
}
|

: slsol-244 ]
d v.c.wo 3o$.~.Q c
. N

~

(omop D smory
ldu..:x% U~U>

on:.qu Na... 2ANMD

13\\\ bbt-ﬂ;\ﬂd% )
WO Au\:\..fdv«ul\/ .

(I P 21 59 n.v\s%\/

(#59L Pr) 4w,
(LD ) \uv.:u.*s >|.|..'
NH%V .«\;qo@ m»*m\.m .S:SQV\/IIM..\

\&«H-%u Wi 27 \.v:.v.wkb\)l\l.«.

’

(T3 PH I Ly

v € G cavas —
X N&.v R e oo -

- (14D 3 Bappap vy R

(rox \M/ &

sl Lo 8

(2nboD(s R
Iw.\/: ﬁy..v.\.ﬁvvv u~U .
\ 4° du.w:o'oo.V\z

. ] 34

\M/ .
mv:..vuv\.w uv\\,..:s‘v o)
(arv..-knlv sﬂvb&*’ SH.

T7°rg




e S e Sm e e e S e e R e e e e

!
!
!
t
'

.\Somxuh Vr%

s mo ‘.\u vJ??wuh .4.. WI.C.. oN

~Winier ns v Guiga od

=I5 ar porpanl 31> v
L Q\GU.\U v s» mu\,f)M

oL - M ~w\\\ \:Gx\a@.v\w

&:o N ERNIZI PR

}
!
{
)
1
!
!
!
1

| st it

213 Fusstvy

\03935 $ 0
\,dc..)ﬂs

PAl - BARD x.sﬂ.. >l

NH..%.v \..CS\;.»DQ 3.\.\ o.x; \vm...n%nww. \..gp\&l\w.ﬁ!

(T8 D frnequong wyy o asnefsay 315

K.Nkhaﬁ.w:«ﬂw R vt.wn»SM. ﬁs.le\.\:.“v\\,

M2 fredng .

LRPAYOS OO QMD1D rqyr TYIA

D12 w1 yaem s Avg ——

.«xﬁxnofbs.\ N«b\ux\.os.. 126 ﬂr..e;cu.\*.

, \.\.\SH .N.SH .Nr oS..ﬂ#Q%U '
¥ W.Fxorsv;..vq\n.% .§w3bN ‘3§ x.Qv\uSD\./l\l'v

2 (T30 Fanonyy

anrs .q;l.w\,.lrl...

*AH%U ShRpAdg 2IrfAne,

..X.m.ﬂgv A:mﬁai?ﬁ. \G\s:.,.wqul.)

w&...SOU 209
40 moiny

\ﬁ.x,\\v%.\mxv So\.\%d.\&ﬁﬁ\_g QTM\M’[
N“J.NJVMW\_U v.‘..w\dm\w...::asx.ﬁv WW\W\HI\-I.I

(F2°LT7T) [rre] w0 oy tof L¥JR

(D wnegrang 3y opbg

\x.m.HU $190g 7404 3w N>||llL

L M\.S.\Ns..ﬁm uﬁQ

Jvnd o.\,_maoxnd...w
“of fsap- o4
e b bs

1L 2°°Td
o

——er oo

- a

~2b

IX



oTnpoysy A0TY OMOTD  +os “UTd .

4321 (II) : . .
\VJSQ.«-U% U\\V “.S..\.O.\..?W\ Nll.llll.ll\ln,\.‘ll\llnl-\.v\u S.. V&&Q\V\g “\X.UQ . ~ 3
. ) R . . ~
. L —
' T
mzndy l ) :
1 | . . .
| A
P |
el ERlel s danSe” ek ) o v “
.AJPVG,\ J.v.v o 1apIng “\vo W ] 3 . ' ~
\v.frk.bm:h u.L» hoyno | (s?.n.wax% .s.~ Noowsjs. Lu\..m mr.,sﬁcmw‘x; | e -
oS 2yl eoyeajenn ” . : ) Yo «:.om
MDY W SP CpnAAD { - s.iéi.u !
_ S o7
: )
1

a9 .H/\m.g N:.coM%.:@m . . . msey wvm.\/ <B
. ——— . (247L22]) L 4FAD . E e
‘RS ida0Xy Guiaog : 22T T 22ds ¢ m\\»\ ﬁs..*‘f\éo“vg ~. A
|.\...a\.‘.\ ku\ /u\,v bv,vu\«.\.a.a.w ﬁ . .
\......:bw Jﬁ.i\\vw,ﬂm\ TE ﬂ“»w%wvmsw wo..%gw.h \\.UCLV. Uu“LBM \\d:sh\,ln!il : 1521 . .
e | : | - 0r) o
. T L OmpeeyLd) ey puebay) msy ST - $2:0.MSY
ﬂq&vuo: SN parn ...% ) : g A
. . . . p——— " AH%U .S:;.ub \.Sﬂ.m\\la\ll. ‘ S
—_— (Sriprew) Coigfo)y msy— Sn-wry

nSu .\_.J\.;um. i

SAS =P Sel fepien) : :
A2 et . C . 3

e e | T 9




oTnpoYas >o0T¢ OMIID ‘p/ S

TTTTTII S e Sk TS
| S | _“
. “ . " g ..
. . 3
" (Sua&no\.% s.\ -\IQM “S..S)“Oﬂu}l __ .
e I . «2 25
.l]hm”. .fum...-.mt | . . . ' . . ewy WQNV
SPND MUY ¥ oLeoD T ez ) pr gy SOLNTTT T L meag
Taym 40 VoI5 04d oYL vy ’ \5\35% MUy
\uub\sbx.‘ OMIlD W S m,.o\(.om. ) ﬂﬁrp.w,cow\v salLry .m.‘.l ' % /
05 - As2L preoqding ¥ (T2 oy MYy 4 | _
- _ . A Lea L -
241042XH =10CL L5 Y)Y MY, : (222 )Y m\&kn\\ xd%m_Qs 94 J.N\..nux . N
| ~ ~ | | ~tvig Mgy H
\LUWDQS sy \.SQ.?J.Q% \vﬂ.ﬁ“*.a:er.ﬁJ.H.M plle) \SQM.\ Q\Pﬁ\.l“ .
. : = ' . : W
.l..ll\ . '.vﬂ\mH.\vv Ss.ax.ss\gs.% W23 ﬁ.::%) : .

BAE=2380 pory) - . . :
e ey o R Y




VY

. ARV EEL )
Pne 2646 49 30..?6%

Jdsl (o)

\uruﬂv 5420 ))D “:.{Q.\. Y

Tah AR

2pm oy 23
QN..M««.N\ Nl_ o %.. Jw

.&(Jbﬂ.O\% \i.o..u.liU\U

by Ao s,fvg

=

SEspogpen AP
x U.V\Yu ﬁ.xi.@u .

oTNPOYDg N00TE OMOID ‘o “S1d
” \.
) A { .
mareuy . ”
THe st (U SV P T
J«x\.\.,v. » 3.\ \“:..:.v..?v.* *N\.% U\u
v 4l Qm))) v sw »ands
ﬂSwu .
cAanpIIT A N?S:?..N APNO
. wrmop oy n;.\.\v%..u...\.;w% 21D
V. omy)> » Sy FeadRg
0'hd r07E I3 pamqding
\ . (210>
[anhosanyg 27D hS.I.R.I.E\J\.\A
*vcdess "N oAy A

Fhrt=pAs0 ForeaL
AN 3heny

A.vf\ﬁu.i n.x.uv.lﬁw
smplfery 42904

IV SUL\AJJU

AN




-

The studggt can hear -the CICWO correctinz errors and making recommenda-
tions. This'@emonst£afion shows whaf.ﬁhe tasks learned in the course
will be used for. Each enabling learning objective will be learned

in the context of the end-of-course objectives it supports. This in
effect provides the learning set for the 15wer level objectives. 1In
an electronic maintenanée course ghis me;hod appears an excellent way
to keep subordinate tasks that must be learned in the context of tﬂe
higher level job tasks. The introductory qnit:for the course as a
whole should place the AN/SPA-34 in the context of radar repeaters

should
generally,)provide' an overview of its fundamental units and how they

-~

differ from other radars in ﬁunction'and in the circuitry required.
Job Task 7.1, "Briefs operators on basic characteristics and accuracy

of AN/SPA-34 repeater," fits in well with such a "learning set"

. introductory unit.

As currently planned, in a welding course the major introductory
unit will identify typical welding tasks and relate them to the skills
the trainee will acquire during the course. It will demonstrate in

slow motion film what happens during a welding pass. It will include

~the equipment system parameters that must be taken into account, e.g.,

implications for safety precautions or other procedures.

2. Sequencing the Learning Objectives

3

Sequending the learning objectives is accomplished in terms of the
logic of what is being trained and in terms of learning principles. The
logic of the course content is the first consideration. Enabling‘objec—
tives obviously must be learned before end-of-course. One cannot in-
tegrate relatively specific tasks into complex tasks unless the former
havé been learned, i.e., tge order is jus; the reverée of that in which

Txes



the job tasks were identified. Likewise learning of some training tasks
should precéde others; an EWO canﬂot very well apply the necessary
eiécfronics concepts.until he has learned them and, more important, how
to apply them. Remedial objectives like other enabling objectives,
should immediately precede the higher level objectives for which they are
pertinent. The temptation to put all remedial sections as well as
so~called “Fundamentals" at the beginning of the course should be ‘
avoided.

Most of the time, the logical sequencé~is clear to the job experts.
Sometimes the sequence is immaterial. .It probably makgs no difference

-~

whether a beginning ET learns to solder with an particular iron before
about the . '
or after he learns / variety of irons that exist for other purposes or

whether a CICWO learns 'man overboard' procedures before he learns how

to use the signal book.

“The sequencing is accomplished by sorting the Training Task Cards
thenm .

until the instructor is satisfied he has / in a good logical order.
He then.inspects the order for consistency.with the learniné principles
in Table 2. . Principle 1 will be taken care of by insertion of
introductory units, Principle 4 by providing for review sessions; Prin-
ciple 10 by providing the organizational flexibility; Principle 2 by
the nature of the course design process; Principle 7 in the construction
or practice exercises. The remainder of the principles in Table 2,
with the exception of 5, apply to lesson planning. Principle 5 invoives
the avoidance of instruction in tasks highly similar to one another too
close together, e.g., two welding.prééessés ﬁhiéh require similar pass

movements.
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10.

11.

TABLE: 2

Learning Principles

Instruction should relate end-oi-course and subordinate tasks
taught to their use in the job situation. '

Instructicral method
the objectives.

Variety in the
overcome monot

A variety of practi

Instructicn should be

paced by the students

2 tauzht for
, i.e., a le
ontext.

ote learning.
r materials i
he other) int

1X-5

sheuld be consistent with the nature of

-

the student to use-in

e
arnitg

The student should be told whaz:t he is supposed

The student should be given kncwlecze

_errors.

Instruction should be so arrzngad as to permi

indivicdual differsnces in student eptituce an
P

set should be

.



With the Training Task Cards in the otder desired for instructional
purposes, it is convenient to number the training tasks consecﬁtively
for ease in referring to them. The Training Task Cards are then sorted
to-pai; with their associated Job Task Cards. The numbering is illustrated
in the Basic Curriculum Outline (Appendices B, D, and F). Before this
i; typed; introductory and review units should be inserted. ‘'Knowledge
;bout" tasks, identified in Step 3 are added as the last section to
remind the instructor to prepare the necessary handouts. The CICWO
course design was the only one of thé three'coursés Qé,have been dealing
witﬁ that had a nﬁmber of these. They can be inspected at the end of
the CICWO Basic Curriculﬁm Qutline (Appéndix B).

3. Specifying Review Units

There is a learning principle to the effect that spaced practice
generally improves learning and retentioni As the objectives are arranged
in the Basic Cu;riculum Outline they concern the introduction and major
part of the training to meet them. Final standards may not be met until
‘after further practice, distributéd through the course. When needed,
such practice requirements should be inserted in the outline. The
érrangement of tﬁe Tésk Inventory helps solve this problem because the
initial broad tasks involve smaller tasks which will be refeated later.
When broad tasks do not involve the same lower level tasks, review
sessions wiil need to be specified. Most of the time it will be found
-that the course design procedure results in inclusion of a sufficient
number of review units.

Tasks that must be performed correétly fhe first time aboard ship,
e.g., critical szfety precautions, must be overlearned. These should be

distributed through the course to provide the amc t of practice needed.

IX-6




For the CICWO course it was found that review sessions occurred auto-
matically because of ;he sequence of the Lével I.tasks. As the student
préceeds from the instruction .concerning independent steaming to that
concerning maneuvering in formation, there is automatic review of
fundamental tasks required as well as of the basic concepts concerning
DRT, maneuvering board, displays, etc. This is, also, tﬁe case as the
student goes on to the other end-of-course pbjectives. There is, also,
review involved as one progresses from leaghing enabling tasks to
end-of-course tasks. "

Review units are, 3150,_automatic fo&_ET tasks becéuse of their
repetitive nature, : i.e., reference.to the Technical
Manual, use of test cquipment, repairing, and documentation occur under
many maintenance tasks and especially under location of malfunctions.
Likewise, the TIG plate welding skill is practiced over and over again
with each metal. Hence, reviéw of the basic process is again automatic.

Finally, the order of the Training Task Cards is inspected for
_sequence in terms of learning principles. The Basic Curriculum Outline
is then typed. This document becomes the guide
for the instructor in developing his lesson plans and conducting -the

instruction.

4. Scheduling for Adaptation to Individual Differences

There are two kinds of differences to consider—-those characteristic
of the student and those characteristic of the duty assignment. There

should be little problem in naking provision for the latter if the duty

too many
assignment locations specified in the mission do not jnvolve/different job

1X- 7



tasks. The adaptation consists of scheduling conzon tasks first; differences
are adapted to later by providing different learning situations for thcse
having different ship type assignments. The* only problen thgt will arise

is when differences in ship type requife greafer ;daptation thaﬁ can be

made in a single, ti:e—constrained'course. In such an instance it is
ghe training progfam, i.e., a series of coursés,perhaps interspersed with
shipboard assignﬁen;s, tha; must be adjusted. . .
Tge'really fundemental problem here is the developzent of a flexible
scheéule so that students are not requiréd to participate in sessions wnich’
present what they already know how to co or which forces ;hem to pace their
1earniné to a fixed schedule. In short, the schedule should not be in lock-
step tefms requiring all students to do the .same thinés at the same time.
The evidence is quite clear.thaf Navy training courses can be improved
enormously in efficiency by organizing them in a manner permitting
adaptation to individual differences. There are two kinds of student in-

dividual differences to consider--differencés in the experience students

bring to the course and in their rates of learning.

Such flexible scheduling also puts emphasis on independent learning
“by the students. Career Navy men are, aftér all, adults and have
developed their own ways of learning. If they are guided toward what
fhey should learn and their progress checked, they can learn a great
deal on their own. To achieve the flexibility of organization neéded

to adapt to individual differences, the schedule is arranged in blocks

rather than in days and hours.

Ix-8 : ' g




Use of PI is a favorite but often inarpropriate means of permitting
the indiﬁidual to proceed at his own pace. If students are locked into
a fixed schedule the main advantages of Pi.gre lost. Instructors are
not freed for other instructional purposes; nor is student time saved.
Since it is a common finding that PI does not bring about greater
attainment of objectives but the same aéhievement in a shorter time,
thgre is not nuch point to having it unless the student.cgn go on to
something else ﬁhen hé completes the progran.

Adaptation to differences in rates of léarning is of ﬁarticular

importarce in learning complex skills such as velding, sonar target

classification, 6r ETlﬁaintenance. The early phases of such learning
are basic to further progress: If a student quickly learns the cues and
responses to conplete a goéd.welding pass; he should be able to go on.
If_he does not, he should be nelpad to so learn before being permigted'
. to. To discover what the student's progress is during the early phase
of learning this welding skill, one must rely oﬂ.close observation;
possible only when the course is individualized. Evidence is being
accumulated that by arranging for such observation and adapting to the
individual aifferences in rates of leérning, brings about a substantial
gain in the efficiency and effectiveness of the welding course (Carr &
Aﬁrams, 1970; Gibson & Abrams, 1970). Iﬁ courses that do not involve

: of -
initial learning /complex physical skills, it appears that differences
in experience are the more important kind of individual differences to

.

adapt.to (Meyer, 1969).
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Adapting to student individual .diffe.ences requires a program for

" finding out what they are. To discover differences in experience, pretests

should be given at thé beginning of each major unit of instruction, in-
cliding the one at the beginning of the course. This pretesting identifies
those who are to enter the remedial sections of the course.

The major requirement in flexible scheduling is block scheduling.
This means that instead of planniné the instructional day in terms of

an hour by hour lock-step schedule, planning should be in terms of

blocks for topics or major objectives, e.g., end-of-course or difficult
enabling ones. The only times specified are those for the block as a
whole and, within the block, times when all students will come together

for practicing a classroom exercise or tests at introductory sessions.

How is such a schedule to be expressed? It will take a little trial and

error for each type course. An ideal schedule for learning system specific

duty assignments is to have all students. together for the establishment

of learning sets and for diagnosis of where they are in a learning situation.
On the basis of the diagnosis students can be fanned out, some for PI,
some for independent study, some for special discussion groups, all working

around a supervised study homeroom as a base.
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For the watch officer course a block schedule for major units of
the course has - been worked ouat and recommended. It is given in Figures

7a to 7e. The asterisked items refer to introductory sessions,

An ET "C" course would appear to be ideal from the standpoint of
adapting to individual differences. Entire class sessions should be few,
The emphasis should be placed on achieving the flexibility reqﬁired to
adapt instruction to what the studept can do as he starts an instructional

unit and ‘how rapidly he can learn from that point. Accomplishing this

is relatively éim?le for a laboratory course. With pretests (performance

tests for use of test equipment, for example) showiﬁg the in-
Structor where he needs to bezin with e;ch student, scheduling can be
readily arranged in terms of discussion groups, study groups, special
practice in certain equipment tasks, in.use of the Technical Manual,
énd in learning to document properly.._This concept is illustrated ‘in
Figure 8, developed by ETC C. A. Miesé.

~Sfudents‘who complete a unit should be permitted to go én to the
next. 1If a student reaches the end of the course early, he can le
given a series of more complex malfunction problems involving more

difficult interrelationships to disentangle.

-~

Organizing the course to fully adapt.to individual differences

will of course markedly reduce entire class sessions. Use of the
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Technical Manual schematics as a basis for group discussion of the procedure
is a good instructional technique ﬁor'this kind of-subject matter. Such

a technique _ : . " should be used with selected
discussion éroups where students share a common difficulty. Instructors
should always keep in minq that understanding is best demonstrated in

actual task performance. Discussion organized around the location of mal-
functions within a particular functional block is helpful but should be
continued no longer than necessar& for the student to begin practice on

feal or sinulated eéuipment in a manner indicating he has made a start

jin the acquisition of the mental skills involved.

Welding is an even more clear example of a skill, the learning of
which should be indiviaualized. In a welding course lectures should
practically vanish, being reglaced by discussion or a kind of operational
(as opposed to sheer knowledge) PI, and diécussion with individuals of their

problems. A block schedule is planned but only across large instructional

units. Within each welding procéss the student will be able to proceed

at his-.own rate. If time remains at the end of the unit, the student

is given more end-oﬁ-course tasks to practice to bring his skill to a

. higher level. Such a schedule_is not meaningfully illustrated in its

entirety. Each day's-(weék's) schedule looks li#e the one below.
Nothing will differ but the training task to be practiced. Programmed
instruction on relevant héttérs is plarned to provide variety in the
day's work. It is hobed that classroon lectures will be almost com-

pleteély eliminated. Each day's schedule will look something like this:

1X-13 _ ' 2




Period . One Dav's Schedule

lst Each trainee identifies, assembles, energizes

o TIG welding equipnent. Includes striking and
mzintaining arc while welding individual and
tie in passes.

2nd Closely supervised practice on above and add
' performance of routine maintenance on TIG equip-
rent as trainee demonstrates proficiency.

3xd Classroom programmed instruction in welding
procedures.
4th As trainee demonstrates readiness to go on,

provide indivicual demonstrations/closely
supervised practice in TIG welding a tee .
joint in l16-gzuge CRES plates with a B-5

butt joint in the flat position.

5th Same as period 4. i

6th Same as Period 4.

Such a schedule should permit a student to proceed at his own pace
and allow the instructor to manage each student's learning problems.
Clearly the instructional planning for a large block unit becomes a

|
matter of cooperative effort by all.

There appears to be more bafflement regarding one aspect of the

flexibility Problem than there need be. The question, "What can be

‘done with individuals who finish PI ahead of others or who already have

the skills to be trained in a particular section_of the course?'" occurs
frequently. They can be used to help slower students. They can Se given
special assignments. They can proceed to their job assignment. It takes
administrative thought and supervision but not nearly as much as is
usually believed. If administrative problems are to control training,

ineffective courses and excessive costs can be expected.

1X-14
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.CHAéTER X
. STEI" 9. DEVELOPING AND CONDUCTING LESSON PLANS

The individualized approach just described, a full application of
which can save untold dollafs,-can be successfully managed only by well
prepared and well trained instructors. Eor éxample, when a training
exercise is administered, the instructor must be prepared to answer
student questions and discuss the pros and cons of the responses made.
He must be a real job expert. He must have some skill in inferring
student's learning problems from their responses. Otherwise he cannot
manage their learning processes. Poor spudent achievement should call
thé attention of the chief instructor’to.che possibility that an in-
structor is unable to do these things.

1. Developing Lesson Plans

‘ The Navy instructor knows the daveloping part of this step as ''lesson
planning.'" Organizing a course’in blocks to permit adaptation to indivi-

dual differences makes a tremendous difference in this planning. There

is required the completion of exercises and tests specified in the Basic
Curriculum Outline .and the development of a plan for the entire block.
The first step in planning is obviously to outline the sessions which
tﬁe entire group will attend for establishment of the appropriate learn-
ing sets and for practicing and testing training actions for diagnéstic

purposes. The rest is a matter of preparing for the kind and number of
. 1ndividualized

/ sessions that are anticipated. This is a far cry from the usual lecture
preparation and informal preparation for the conduct of laboratory or
mock-up sessions. Standard formats for lesson plans become inappropriate

for everything except the occasional lecture. Because of their long

‘ S



experience with typical lesson plans, some instructors find it difficult

to go from the objectives in the Basic Curriculum Qutline to preparation

of the lesson plans of the kind required by this course design pr?cess.

It is suggested, therefore, that instructors trying the procedure

described here for the first time be given close supervision and guid-
..ance by chief instructors, curriculum officers, or educational special-

HEEs Particular attention should be paid to the information and
theory the instructor plans to present. No more should be included
than required to perform the training tasks in the Basic Curriculum

Outline.

In developing instructional plans for the total instructional unit,
- y 5 .5 . . fBCed
its common and its individualized parts, the instructor is/with the usual
questions: At vhat times end for vhat purposes will the class be

assembled? At what points will stucdents be separated for & variety of

purposes? Vhich enabling objectives can be zttained bY¥ rezding ass

[N

nments?

120

¢ points?

¢

¥Which by PI1? Nhich require extended discussion at étratev
‘ Which reguire individual supervision or conferegce to learn? What materials
will be required, what space, what training aids?

In answeriﬁg these questions the instrpctor, or insffuctor team, must
determine which instructor is fé prepare for what roleg—hlecturer, discus-
sion leader, study supervisor, constructor and monitor of the administra-
tion of PI, of exercises, supervisor of mock-up learning time, leader of

conferences with selected individuals concerning particular problems they

are encountering or concerning ship type assignments to whichxﬁhe‘individual
~

is going. T



The instructor must also allocate time for the accomplishment of
each objective. Time allotments sometimes depend on the order in

which the tasks are trained. Between each MM4

welding pass, for example, the surface must be smoothed by time consuming
chipbing and grinding* to prepare for the next pass. The more proficient
a welder becomes the less he needs to perform this laborious task, since
a perfect pass results in a surface ready ) for the next pass.
"Chipping/gfinding and cleaning ére essentially simple to learn but quite
time-consuming to perform. The extremély complex welding techniques
required for contemporary welding are, in contrast, very difficult to
learn. The trainee may take ‘approximately one to two minutes to weld
oné pass and then consume from ten minutes to over an hour in cleaning
and chipping/grinding. It is not uncommon for trainees to take eight to
twelve hours on one qualification project requiring abdut eight.passes or

just twelve minutes of welding." (Abrams, Bishop, & Le Roy, 1969, p. 7)

Ciearly, in training a welder, one does not wish to spend this kind
of time on a lower level task which will become unnecessary when the
higher level task is learned. Trainiﬁg exercises must be planned to
permit learning how to make a sufficiently good pass to require little

chipping and grinding, before spending time on this step in the process.

% This operation for TIG welding is simple.



No matter what his role, the instructor prepares a guide for hip-
self. The format will vary in accordance with the kind of role. There
should be no effort to standardize it, except it should always contain

the learning objective(s) to be achieved along with the job task(s). The

. .

only utility such a guide has is to guide the instructor in preparing for
. I 4

and conducting his instruction or to guide his substitute or successor,

To guide either of these, the plan must be specific and clear,
In preparing the guide, the instructor focuses on the specific end-

of-course or .significant enabling'objectiVQS'assigned to

-students to achieve. This requires that. he (1) provide -the right learn-

ing sets; (2) specify his own lesson plan objectives that will pake

.

stucdent achievement of rhe enzhling cbjectives not only possible but

efficient; (3) determine what‘:ethcd, or methods, of instruction he will
use; (4) cdetermine what training 2ids znd other materials are needced;
an? (5) ncte how he will supervise or coaitor the learning process of
each student so that proper and swift knowledge of results--not only of

progress, but zlso of specific errors--can be proviced.

As the instructor specifies his lesson plan cbjectives, he rust

. additional . . } , i
consider what frxercises and tests or estimates of student learning he

rmust develop for pacing his instruction and for improving his own methods.
In specifying his own lecson plan o>jectives, the instructor nust remenber

to lower levels from the enztling

g

rt

that he is continuing e job analvsi

s
task with which the anzliysis in Step 2 or § stopped. 1If he has any cuestion

-
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of what the job incumbent tasks are that h

L4 .
of lesson plan cbjec ives, he shouvld consult other Job experts. This

question of where the course designer should stop the developmgnt of the
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Task Inventory and the instructor pick'it up for his lesson planning
purposes is troublesome. For the course designer to continue to the
last detail makes the design process in effect result in the complete
course: righ£ down to what the instructor will do in the instructional
situation. The point of view taken in this Manual is that, while it
is sometimes necessary to dﬁ just this,there are differences to the
dégree.tb which it is required. It was hoped tﬁe job expert
CICWO instructor could carry the a£a1ysis from where the design left
off. In fapt,.this was one of the criteria for stopping the analysis.

Likewise, it was felt the expert ET did not need everything spelled

out. The welding case is different. Here thergygo many and difficult
about &
problems / how the instruction should be conducted that . profes-

sional assistance was needed in analyzing what the training problems

really were. The skill analysis was therefore continued. It seemed

better to incorporate this further analysis in lesson plén guidance

[}

(Appendix H) in a format similar to what instructors were accustomed
to use at the Class "C" Welding School, rather than in the format of

the Basic Curriculum Outline. An excerpt from this Lesson Plan

Guidance documeﬁt follows to illustrate the detail to which the analysis

was carried.

Procedure to TIG weld a pass (process basically identical for all

~-

joints):



a. Strike arc: . ) .

(1) Make contact, without high frequency, between base mate-
rials and tungsten electrode..

(2) Establish arc with high freguency By holding tungsten

. electiode approximately 1/2" from base material (precise
E distance depends on intensity of high frequency adjust-
ment).

b. Establish puddle at one end of joint.
c. Apply filler material at leading edge of puddle.

d. Commence travel insuring fusion of both plates, with tlavel
always toward filler material.

e. Continue travel, adding filler material as requ1red to produce
a uniform weld bead.

f. Complete pass. ‘-f : =
g. Withdraw filler materiel.
h. Stop forward travel.

i. Lift-torch slowly until arc is broken, avoid melting ends of
plates while breaking arc.

j. Repeat process as necessary to complete a multi-layer weld;
however, clean each successive pass.

2.. Conduct of the Course

Even with a Basic Curriculum Outline containing training tasks that
are easy to consérucf and attach standards to, the problems of the in-
struction of a complex skill are by no means solved. It is the conduct
of a course for a skill like welding that ié the critical element in
determining whether or not students learn efficiently. For thé“learning
of such compiex mental and.physical skills close observation of the
student is mandatory, especially during the initial phages of this learn-

ing. The reason for this' is to enable the instructor to discover the cues

the student is responding to, see that he makes the correct responses to



.them, and provide him immediate feedback. In the training of the CICWO,

attention must be given to ensuring the student is responding to the
tactical situation and to the displays that contain information derived

from it. 1In the training of troubleshooting skills close observation

’

of the student during the early phases of his training is required to
make sure he is developing good troubleshooting skills. A combination

of feedback, prompting, discussion is required on an individual basis.
For a skill like welding, the problem of discovering what cues Fhe
student is responding to and what feédback'hé is geéting is extremely
difficult. The task requires professional help aﬁd mayft;ke ; long =
time to discover. A problem the course designér is fgced with is whether
instructors can, or can.be trained té, ob;erve consistently and discover

the student's problenm where COmﬁlex skills are involved. Even if the

instructor can observe in a manner that permits him to identify the

student's problem, he still has the problém of finding ways to communicate
just what it is the student is doing wrohg and further to helyp him
discover what he should do right.

Two points have been noted as we have observea instructors.try
to go from a Basic Curriculum Outline lesson planning. The first and
major one is their.strong tendency to maintain a knowledge or "knoyledge
about" orientation rather than the job assignment orientation reqﬁired
by the statement of the learning objectives in the Outline. Once this
shift had béen made--and it appeared to come as an insight--they vere
able to make some progress. It is obvious the shift in atgitudé toward
training required by the present course design proéess will take time

and guidance. The second observation concerned the ease with which



training tasks can be misinterpreted. Care in statement of job and
éraining taské has a large payoff hére. )
In planning and coﬁducting his lessons the instructor must observe

the principle thet any discussion of theory, bisic concepts, Or other
knowledge be managed in the context of its use. A good ET instructor,
for example, will discuss troubleshooting in terms of a class exercise
using the functional block diagram in developing concepts of functional
allocation and.is disentangling closely related ones for troubleshooting
purposes. The instructor,aalso; should obserye the .principle that no
mofe discussion of basic concepts and theory is included than needed.
to perfornm the training tasks. -~ - ° ; — S—
Lesson planning is also influenced b; iearning principles. Four of

the most important have alreacdy been discussed, aéapting to individual

differences and establishing a learning set, i.e., "a context or frame-

work. shoulé be taught for the student to use in organizing what he is

.

to learn," "variety in the day's instructiod maintains motivation and
helps ovexrcome monotony &and fatigue;" “spaced practice and review pro-
mote learning;' "teaching highly similar tasks to close to one another

interferes with learning.'" Others that should be taken into account are:

"y variety of practice materials should be proviced;" '"the student should
be told what he is ewpccted to learn," i.e., he should be given the
learning objectives for each instructional unit as well as for the course

as a whole; "instruction should be paced by the students' learning rates,"

"the student should be given knowledge of his progress and his errors,"



- ——— - e Ao P

Thesé last two principles enable the student to put his effort where it is
‘ needed. The good instructor will not only inform the student of what he is
to learn, but make every effort to keep track of_his progress and identify
his particular difficulties in or@er to provide him more ;han a simple state-
ment that he did or did not meet the standards of a particular.
objective.
The usual discussion of the lesson plan stresses the need for

motivating the student. Our experience suggests that in a course

for adults de;igned and carried out in'- terms of the principles
discussed, such probiems ¢iminish. The nature of the training tasks produced
by the course design process makes it c}gar to the stude%t that what he is
: learning he is gong to use. Feeding back té the studént in highly specific
terms what his problems are ang heiﬁing overcome them, giving hiom a2 clear
understanding that.whether he passes or fail; the course is depen§ent only
‘ . op.'his readiness to undert:ake his ,job assig.r:mcnt nas a desirable side cifect.

As it is now, students and instructors consider themselves natural encrmies.

Each triés to outguess the other in terms of what to test and what to study

to pass the test.. This situation tends to traznsfer to the training
situation the uniavorable coanotation of the term evaluation, stemning
basically from the effect of fitness reporting on.careers. . So far as
the training situation is concerned, the negative attitude prevailing

toward tests and evaluation might chenge markedly for the better if the

[ . : G
. - 1 - - K
instructer’'s role were seen by the student as a help to reaching speci-

f;ed standards o performance on specific tasks required on his next
duty assignment. Learning could becoze, as it should be, a cooperative

4

student-instructor adventure, with much to be gained by each party.
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CHAPTER XTI ,

STEP 10. IMPROVING THE COURSE

Despite every‘effort and the greatest of skill in course design, it
will bé a rare event for a course to achiéve all of its objectives for
all of its students or be conducted in the most efficient manner on its
first administration. Conduct of the course and its subseduent inprove-
ﬁeﬁt are therefore integral parts of a course design process. The link
between course conduct and course improvement is providéd by a program
of evaluation. As already noted, the relationshi? between performance
on enabling and end-of-course exercises can be particularly illuminating
by pointing to instructional methods which need improvement. Enabling
‘tasks have been trainea for as separate units earlier in the course
where they were the action elements of enabling objectives. If the
instructor has been alert, he has a record-of how well the student has
performed on the task as a single unit. The difference between perform;.
ance on the task performed alone and in the context of a complex exercise
shows how well the student transfers his learning to the more complex
shipboard-like task.

. How to measure student gttginment of objectives with what kind

of tests has already been discussed. It remains only to stress the use
of the results for céurse improvement. ?he starting point is the number
of students who do or do not attain each and every learning objective.
This information starts the instructor on.the quest for reasons: (1)
where instructional problems are located and (2) where there exists the
possibility of making instructional pr6cedures more efficient. If few
meet an objective, the instructor must do some detective work. Is

~

proper feedback being provided? Is an inapprobriate
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method being used? Is too much time beiry spent on the “nice to know'?

Has.too little time bgen allowed? Too little practice on exercises?

Is there something wrong with the course.éequence? Making a change in
the condition suspected, the instructor can tell from change in the test
result whether he has hit a cause of the poor learning. If he has not,
he continues his search.

Should all students attain an objective, the time devoted to the
iﬁétruction may be reduced. If.all still attain the objective, it can
be reduced.still more. Over time, this procedure will result in the
discovery of optimum time allotments.

One complication here is that the tests must remaiﬁ the same over
a series of courses in order.to evaluate the impact of changes. This
does not mean thaf tests | ' should never be
.changed. They will undoubtedly need improvement like everything else
related to instruction. It does mean that the need for change in
evaluation instruments should be studied very carefully and that
changes be made-after a series of courses, the time of change being
related to what the instructor has been altering in the course. It
should be noted that the manner in which the evaluation procedures have
been tied into the training tasks reduces the likelihood of radical
changes in evaluation procedures being required.

Step 10 then, is essentially a feedback step based on the &nforma—
tion gained from the use of the tests developed to measure student
attainment of objectives. The reasons for failure to attain objectives
must be discovered and corrected unless.one is satisfied tq\?ake a
change and trust to luck. Experience tegches that the lady is not oftén

kind when it comes to improving training. - . ' i

XI-2



LL A

.

The cicwo course offers an illustration of the valde of tests in the
improvement of the instruction. The Monitoring I test, as described in
conjunction with its development of exercises in Step 5, hés been admin-
istered to several classes., The éomplete results are described elsewhere
(Riley & McCutcheon, 1970). But the results-of one test are disappointing
as‘can Be noted in Figure 9. The number of errors detected, relative to
those possible, particularly since the job experts agreea they were

relatively simple, is small. There are a number of ways that the result

might be explained. The validity of the test, as reflected in its

faithful replication of the job tasks, the objective nature of the scoring,
suggest that the manner of teaching the early course units where the

specifics that are applied to the exercise are learned, may be faulty.

Many of these units are in terms of PI. This unexpectedly poor attainment

of the end-of-course objectives is being investigated, with particular

emphasis on improving both learning programs and the means of providing
the learning sets. It is tests like this, used in a manner like this
that are the heart of evolutionary improvement of a course.

Course changes suggested by the partial.application of the present
Aesign procedure to the AN/SPA-é& course are moré emphasis on (1) train-
ing exercises for skills,lespecially skills involved in the end-of-course,
e.g., skills in using test equipment; (2)‘system;tic testing, both pre-
and post; and (4) organizational flexibility for adapting to inéividual
differences in both experience and rate of learning. Ip the Class ''C"

Welding School, major changes are concerning individualization of the

course to permit closer observation of the student as he learns the

~

welding process and reduction in the number of lectures. 3
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Courses are often changed on other than/test basis, such as student

critiques, suggestioné by others, and ideas from educational periodicals.

All of these are poor reeds for basic course inprovement; Students do

not take into account the éourse mission. Neither Y3~ . , wothers

who look at a curriculum. Students have nét been through the course

design process to understand how decisions concerning phe inclusion of

this or that objective, division of training between ship and shoré and

so forth, were made. Neither have the;e oghgr;. The ideas in periodicals,
while sound in the abstract, may not be applicable in the particular context,
Good use of tests for the purpose of improving a course can result in a
payoff that would be h;rd to-match by any other means, once the'coﬁrse is

designed in terms of the procedure described in this Manual. There is no

other solid basis for ensuring that changes are improvements and not merely

.. changes.

Critiques may have some vélue in improving administrative practices.
Occasionally use of a specially devised critique form aimed at a limited
and specific sét of préblems may provide useful information. For this
.small value, they have a major- disadvantage. They focus the instructor's

‘ attention on what the students, particularly any who happen to be of

higher rank, think of him and his methods. His_attention, on the con-—

trary, should be focused on'what the students have learned and so expect
to be judged by his superiors. Doing away with any reference to
instructional matters in critiques helps emphasize traihing as a
cooperative venture in learning and wi;l do much to improve student,

instructor, and supervisory relationships. =k,
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STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

10

Interpret (Derive) Course Mission

Identify Job Incumbent Tasks

/

Establish Qualitative Job Entry Standards

N\

Group Job Tasks for Instructional Planning

L

Develop Training Tasks

/N
J

- Specify the Tests

l

Complete the Objectives

Organize and Schedule the Course

Develop and Conduct Lesson Plans

Improve the Course

Fig. 10, Training Course Design Steps.
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1.0
1.1

1.1.1

1.1.1.1

1.1.1.1.1
1.1.1.2

1.1.1.3

1.1.1.3.1
1.1.1.3.2

" INALD

5 a2
1.1.2.2
1.1.3
R |
nA5.E

1.1.3.2.1

APPENDIX A

TASK INVENTORY FOR THE COMBAT
INFORMATION CENTER WATCH OFFICER

Serves as a CICWO during a normal steaming CIC watch

on a combatant ship steaming independently. (3)

Monitors CIC personnel during a normal steaming CIC watch on
a combatant ship steaming independently. (3)

Monitors surface search operator in the search for and
detection of surface, subsurface, and low flying air
contacts and the processing, display, and reporting

of contact data. (2)

Detects incorrectly set controls on a surface search radar
repeater. (1)

Discriminates between good and bad radarscope presentations.

Detects incorrect reporting procedures of radarscope operator. (2)
Detects radarscope plotting errors of CPAs and course and speed. . (2)

Determines size and composition of contacts from a radarscope
plotting head. (1)

Solves CPA of surface contact from a radarscope plotting
head. (1)

Monitors intercept search operator in search for and detection
of electronic emissions, and the processing and reporting
of intercept data. (4)

Detects incorrect reporting procedures and/or omissions on
part of intercept search operator. (4)

Ensures that intercept search operator maintains an alert -
watch for new intercepts in assigned guard band. (2)

Monitors radiotelephone operators in receiving, processing,
and transmitting data. (2)

Detects procedural errors committed by radiotelephone
operators. (2)

Detects incorrect interpretations of radiotelephone signals
and makes the applicable corrections. (2)

Decodes and encodes signals in applicable signal books. (1)

(Appendix continued on next.page)
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1.1.3.3

1.1.3.4

1.1.4

1.1.4.1

1.1.5

1.1.5.1

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10

1.1.11

1.1.12

1.1.12.1

1.1.13

1.1.13.1
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APPENDIX A (Continued)

Ensures that all required emergency radiotelephone nets are
patched to CIC. (3)

" Ensures that correct ASW communication links are established. (4)

Monitors sound powered telephone talkers in receiving, trans-
mitting, and processing data. (2)

Detects incorrect procedures of sound p&wered telephone talker. (2)

Monitors maneuvering board plotters in plotting and processing
following problems: (1) CPA, (2) course and speed of contact(s),
and (3) course and speed of own ship to avoid. (2) :

Solves the following problems on the maneuvering board: (1) CPA,
(2) course and speed of contact(s), and (3) course and speed
of own ship to avoid. (1)

Monitors DRT operator in plotting and analysis of radar and
ECM data on the DRT. (2)

Monitors surface summary plotter in maintaining all required
information up~to-date on the surface summary plot. (2)

Monitors surface status board keeper in maintaining all re-
quired information up-to-date on the surface status board. (2)

Monitors the dissemination of key information to both internal
and external stations. (3)

Ensures that current SAR instructions, procedures, and OpOrders
are readily available in CIC. (2)

Monitors air search radar operator in search for and detection

of air contacts and the processing, display, and reporting of
contact data. (3)

Monitors height finding radar operator in carrying out his
assigned duties. (4)

Compares height finding radar information with other perti-
nent data, stored and recently collected. (4)

Interacts with CIC Watch Coordinator to ensure that CIC main-
tains an alert posture for submarine contacts and that a mini-
mal time ensues between receipt of initial submarine contact
and preparedness to prosecute contacts. (5)

Monitors CIC watch personnel in the transition from a normal
watch to an AS\ posture. (5)

(Appendix continued on next page)
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1.2

1.2.1
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1.2.2.1
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1.2.2.2.1
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1.2.3

1.2.3.1

1.2.4

1.2.4.1

1.3

1.4

1.4.1

APPENDIX A (Continued)

Supervises the implementation of radar guards, EMCON conditions,
and time-sharing plans, briefing watch personnel as required. (5)

Supervises the Watch Coordinator in the performance of the fol-
lowing tasks: (1) watch personnel duty assignments, (2) rotation
of watch personnel, and (3) on-the-job training of watch personnel.
(5)

Evaluates the CIC information of a ship steaming independently. (3)
Fvaluates information from a surface search radar. (2)

Fvaluates a surface contact. (2)

Recognizes tactics of surface contact as hostile. (3)

Determines that a risk of collision exists for own ship and
a surface contact. (1)

Evaluates DRT plot to determine Rules of the Road for a given
contact situation, correlating own ship's course and speed,
target position, and target angle. (1)

Extracts correct maneuvers and signals for a risk of collision
from current Rules of the Road. (1)

Selects the proper action to combat an attack by high speed
surface craft. (3)

Reports to the CIC officer and/or operations officer all atmos-
pheric refractivity information vital to the electronic equip-
ment of his own ship. (3)

. Plots all applicable chart data from daily RADFO messages. (3)

Fvaluates intercepted electronic signals rapidly as to type
and function of emitter and as many other specifics as possible.

(2)

Locates electronic emission information in appropriate publi-
cations. (2)-

Recommends to Conn all maneuvers and/or other actions required
of own ship steaming independently. (3)

Serves as CIC communicator when necessary. n)
Receives and transmits on a radiotelephone using correct
procedures, standard equipment operation techniques, and correct

security precautions. (1)

(Appendix continued on next page)



1.4.1.1

1.4.1.2

1.4.2

2.0

2l

2.1

2.1.2

2.1.2.1

2.1.2.2

2.1.2.3

2.1.3

2.1.3.1

2.1.4

2.2

2.2.1

APPENDIX A (Continued)

Translates significant evaluated data into.appropriate format
for dissemination (coded or plain language). (1)

Selects the proper system for transmission of evaluated data. (1)

Transmits evaluated data over MC or ship's service telephone
when necessary for rapidity or clarification. (1)

Serves as a CICWO in a CIC involved in supporting a ship
maneuvering in formations and screens. (3)

NOTE: All tasks listed under 1.0 apply here.

Monitors CIC personnel involved in supporting a ship maneuvering
in formations and screens. (3)

Monitors surface search radar operator in obtaining bearings and
ranges to Guide and other force units and the processing, display,
and reporting of radar. data. (2)

Task 1.1.1 included here.

Monitors maneuvering board plotters in processing maneuvering
data. (2).
Task 1.1.5 included here.

Solves the following problems on the maneuvering board: (1) Course
and speed to new station, and (2) time of arrival on station. (1)

Detects incorrectly plotted positions of Guide and other force
units on the maneuvering board. (2)

Detects incorrect course and speed to station maneuvering board
solutions and time to arrive on station computations. (2)

Monitors DRT operator in plotting and analyzing movements of
Guide and other force units during formation and screen maneu-
vers. (2) :

Task 1.1.6 included here.

Detects inaccurate DRT plot of Guide's track or track of other
designated unit. (2)

Monitors formation diagram keeper in maintaining all required
information up-to-date on the formation diagram. (2)

Evaluates the CIC information of a ship steaming in formations
and screens. (3)

Determines the actions required of own ship to complete an
ordered maneuver. (3)

(Appendix continued on next page)



2.2.1.1

2.3

2.4

w
o

3.1

3.1.1

3.1.1.1

3.1.1.2

3.1.1.3

5.1.1.4

3.2

3.2.1

3.3

3.4

3.4.1

3.4.2

APPENDIX A (Continued)
Locates maneuvering information in applicable publications. (3

Recommends to Conn the actions required of own ship to complete
an ordered maneuver. (3)

Determines course and speed of Guide and own ship's courses and
speeds to new stations from the plot maintained by the DRT
operator. (3)

Serves as a CICWO in a CIC participating in a man overboard

recovery. (1)
NOTE: All tasks listed under 1.0 and 2.0 to apply here.

Monitors CIC personnel participating in a man overboard recovery.

(D)

Monitors DRT operator in carrying out man overboard procedures
promptly and accurately when warning is received. (1)
Tasks 1.1.6 and 2.1.3 apply here. :

Detects when DRT is set to scale other than 200 yards/inch.

(1)
Detects incorrectly estimated plot of a man overboard. (1)
Detects improperly plotted wind direction. (1)

Detects the failure of the DRT operator to make continuous
reports of ranges and bearings to the man overboard. (1)

Evaluates CIC information of ship involved in man overboard
recovery operation. (1)

Selects significant man overboard information for dissemination
to various command levels. (1)

Recommends to Conn all required maneuvering actions and whistle
signals based on CIC man overboard data. (1)

Serves as DRT operator during man overboard operations when
required. (1)

Plots all relevant information on DRT when man overboard warning
is heard. (1)

Sets the DRT scale to 200 yards/inch upon receiving word of
man overboard.

(Appendix continued on next page)
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4.2
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5.0

5.1
5.1.1

5.1.2

5.1.3

5.1.4
5 8.5

5.2

Skl

5.3

5.4

APPENDIX A (Continued)

Serves as a CICWO in a CIC participating in a Search and

Rescue (SAR) mission. (4)

NOTE: All tasks listed under 1.0 and 2.0 apply here.
Monitors CIC personnel participating in a SAR mission. (4)

Ensures that all SAR incidents are reported to the cognizant
SAR coordinator. (4)

Evaluates a distress or emergency call on a CIC radiotelephone
speaker. (2)

Recommends to Conn what maneuvers should be utilized to conduct
a particular SAR mission. (3)

Serves as a CICWO in a CIC involved in the prosecution of air

contacts in an AAW Condition III. (3)

NOTE: All tasks listed under 1.0 and 2.0 apply here.

Monitors CIC personnel involved in the prosecution of air con-
tacts in an AAW Condition III. (3)

Monitors air vertical plot plotters in maintaining all required
information up-to-date on the vertical plot. (3)

Monitors radiotelephone operators in transmitting, receiving, and
processing air contact data.
Task 1.1.3 applies here.

Interacts with CIC watch supervisor in the assignment of relief
personnel in the enlisted watch team without the disruption of
ongoing activities in the event a higher condition of readiness
is ordered. (4)

Monitors watch personnel engaged in the conversion of bearings

"and ranges to appropriate coordinate systems. (2)

Monitors the correct display of information obtained from the
NTDS, Link 14, TTY readout. (3)

Serves as AAW evaluator in an AAW Condition III.

Selects significant air contact data for dissemination to
various command levels. (2)

Recommends to Conn when ship should go to General Quarters. (4)
Interacts with AIC in exchange of data required by the AIC and
that required to maintain status boards in CIC or to report to

other stations. (5)

(Appendix continued on next page)
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5.5.1

6.0

6.1

6.1.1
6.1.2
6.1.2.1

6.1.2.2-

6.1.2.3

6.1.2.4

6.2

6.2.1
6.2.2
6.2.2.1

6.2.2.2

6.2.2.3

6.2.2.3.1

APPENDIX A (Continued)

Briefs the AAW evaluator and CIC officer and ensures a smooth
transition of watch personnel in the event a higher condi-
tion of readiness is ordered. (5)

Provides the AAW evaluator with all pertinent air contact data
when he reports ready to relieve the CICWO. (5)

Serves as a CICWO in a CIC involved in the prosecution of

suspected submarine contacts in ASW Condition IIL. (3)
NOTE: All tasks listed under 1.0 and 2.0 apply here.

Monitors CIC personnel involved in the prosecution of a suspected
submarine contact in an ASW Condition IIT. (3)

Monitors radiotelephone operator in receiving and processing in-
coming submarine contact data. (3) :

Task 1.1.3 applies here.
Monitors DRT operators in plotting and processing submarine
data. (2)

Task 1.1.6 applies here.

Detects incorrectly set controls for a DRT being used in ASW. (2)

Detects incorrect plots on the DRT of own ship, assist ship(s),
and submarine contact(s). (3)

Detects incorrectly labeled plots on the DRT. (3)

Ensures passage from the DRT of all submarine data to the
appropriate CIC stations. (3)

Serves as an ASW Evaluator in an ASW Condition III. (3)

Evaluates a subsurface contact situation as to classification,
possible identity, and probable intentions of contact. (3)

Selects significant contact data for dissemination to various
command levels. (3)

Determines the reliability and significance of CIC ASW informa-
tion with respect to tactical requirements. (3)

Correlates CIC data with information from stored sources. (3)

Determines for recommendation to Conn, appropriate submarine
and/or torpedo evasion maneuvers.  (2)

Extracts appropriate submarine and/or torpedo evasion maneuvers
from applicable publications.
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6.3 Recommends to Conn the appropriate maneuvers to place own ship
in position to conduct urgent attacks or evade detection, as
applicable. (3)

6.3.1 Determines from DRT plot the course, speed, and aspect of a
suspected submarine contact. (3)

6.3.2 Recommends to Conn when ship should go to General Quarters. (&)

6.4 Receives, transmits, and receipts for incoming submarine contact

data when necessary, using correct procedures, standard equip-
ment operation techniques, and proper security measures. (3)
Task 1.3 applies here.

6.5 Provides ASW evaluator with all pertinent submarine contact
information when he reports ready to relieve the watch. (5)
6.6 Ensures a smooth transition of watch posture and personnel

without disruption of ongoing watch activities, in the event
a higher condition of readiness is ordered. (5)

7.0 Relieves the watch. (3)
NOTE: Tasks listed under 1.0, 2.0, 3.0, 4.0, 5.0, and
6.0 are all brought to bear in performing the
following tasks. )

7.1 Checks stored data prior to relieving the watch. (1)

/) Sights, using checklist if desired, stored data required to
_administer the watch, assuming custody for classified material. (1)

7% M2 Determines information, events, and procedures applicable to
his watch by reviewing: pertinent operation orders and opera-
tions plans, CO's night orders, pass—down~the-line (PDL) log,
and pertinent messages. (2)

7.1.3 Amplifies and interprets data derived from operation orders,
night orders, PDL log, and messages by referring to doctri-
nal publications, fleet and ship standard operating procedures
(SOP), intelligence materials, and RADFO messages. (2)

7.2 Determines the status of the various systems in CIC prior to
relieving the watch. (4)

7.2.1 Inspects, interprets, and evaluates surface summary plot to
determine presence, location, and degree of threat of surface
contacts. (3)

7.2.2 Inspects, interprets, and evaluates air vertical plot to
determine presence, location, and degree of threat of "air
contacts. (4)

(Appendix continued on next page)
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* APPENDIX A (Continued)

Inspects, interprets, and evaluates electronic warfare status
board to determine information pertinent to ‘radar and intercept
search guards, EMCON, and current OT anticipated intercepts. (4)

Inspects, interprets, and evaluates communications status
board to determine current communications organization and
capability. (3)

Inspects, interprets, and evaluates equipment status board to
determine operating status of all major CIC equipment. (3)

Determines if the external controls of the radars are set for
their assigned functions. 2)

Determines if the remote units of all internal communications
equipment are manned and functioning for the assigned require-
ments. (2)
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APPENDIX B

BASIC CURRICULUM OUTLINE FOR THE COMBAT INFORMATION
CENTER WATCH OFFICER COURSE



TOPICS

Concepts of CIC/Mock-up Tour

Techniques of Radarscope Maneuvering

Radiotelephone Communications Procedures (Programmed Instruction)
Communication Status Boards (Programmed Instruction)

External Communications (Programmed Instruction)

Internal Communications (Programmed Instruction)

The DRT and Geographic Plot (Individual Instruction)

Maneuvering Board (Programmed Instruction)

Ceneral Radar Indicator Familiarization (Individualized Instruction)
Rules of the Road for CIC (Programmed Instruction)

.

Formation Diagram and Surface Summary Plot

Allied Naval Signal Book (Programmed Instruction)
Surface Tracking Mock-ups (Individualized Instruction)
Multi-Net Communications Mock-up

CIC Publications

1ine Formations (Programmed Instruction)

Single Line Formations Mock-up

Monitoring the Surface Radar

DRT Plotting for Man Overboard

Initial CIC Response to Man Overboard

Shipboard Response to Man Overboard

SAR Communications

SAR Organization

Circular Formations (Programmed Instruction)

Types and Characteristics of Surface Screens

Monitoring CIC Personne! (I) (Classroom Exercises)

Evasive Maneuvers 1

Potential Nuclear War Communications Requirements for the CICWO
Monitoring CIC Personnel (11)

Screening Mock-up

ASW Plotting

The ASW CIC

ASW Communications

ASW Urgent Attacks

Small Craft Tactics

Combating High Speed Surface Craft

ASW High Speed Surface Craft Classroom Exercise
Rapid ECM Evaluation (Programmed Instruction)
ASW Evaluation

Display Methods in AAW

AAW Communications

NTDS Link 14

AAW Classroom Exercise
Monitoring CIC Personnel (111)



i

APPENDIX B

BASIC CURRICULUM OUTLINE FOR THE COMBAT INFORMATION

Concepts of CIC/
Mock-up Tour

SHIPBOARD TASK:

VIoVAYE

Training
Task 1:

Standards:
Training
Task 2:

Standérds:

Techniques of

CENTER WATCH OFFICER COURSE#

INSTRUCTIONAL BLOCK I

Inspects, interprets, and evaluates equipment status
board to determine operating status of all major CIC
equipment.

Detects from an equipment status board in a mock-up, all
inoperative or malfunctioning CIC equipment. (DW)

1007 accuracy.
Identifies selected CIC equipment in a CIC mock-up at the
request of an instructor.

100% accuracy.

Radarscope Maneuvering

SHIPBOARD TASK:

1.1.1.3.2

Training
Task 3:

Standards:

Solves CPA of surface contact from a radarscope plotting
head.

Performs above task in a mock-up exercise.

Standard fleet tolerances.

*Shipboard tasks asterisked (*) are the action elements of end-of-
course objectives. Those without the * are action elements of enabling
objectives. Other codes used: z

DW - A day's work in CIC, an exercise running throughout the
course.

AAW - Anti-air warfare classroom exercise.

ASW - Anti-submarine warfare/high speed surface craft classroom
exercise.

(Appendix continued on next page)



SHIPBOARD TASK:
1.1.1.1.3.1

Training
Task 4:

Standards:

SHIPBOARD TASK:
1.1.1.3

Training
Task 5:

Standards:

APPENDIX B (Continued)
Determines size and composition of contacts from a
radarscope plotting head.
Performs above task in a mock-up exercise.
100% accuracy.
Detects radarscope plotting errors of'C?As

and course and speed.

Student performs above task with radarscope plots
presented on slides in a comprehensive classroom
exercise. ’

Four out of five erroneous plots must be detected.

Radiotelephone Commu-
nications Procedures
Programmed Instruction

SHIPBOARD TASK:
1.4.1

Training
Task 6:

Standards:

Communication
Status Boards

Receives and transmits on a radiotelephone using correct
procedures, standard equipment operation techniques, and
correct security precautions.

Performs above task in a mock-up exercise.

Correct procedures must be used 80% of the time and
security precautions with 100% accuracy.

Programmed Instruction

SHIPBOARD TASK:
7.2.4

Training
Task 7:

Standards:

Inspects, interprets, and evaluates communications
status board to determine current communications
organization and capability.

Student performs above task with status board displays
given on slides in the classroom in a comprehensive
exercise. (DW)

Must make four out of four correct determinations.

(Appr ~dix continued on next page)



APPENDIX B (Continued)

External Communications
Programmed Instruction

SHIPBOARD TASK:

1.1.3

SHIPBOARD TASK:

I L T

Training
Task 8:

Standards:

Monitors radiotelephone operators in receiving, processing,
and transmitting data.

Detects procedural errors committed by radiotelephone
operators. ’

Detects and corrects procedural, reporting format, and
security errors made on a classroom presented audio-tape .
of a hypothetical CIC radiotelephone net.

Student must detect each of ten errors within thrity
seconds of their commission.

Internal Communications
Programmed Instruction

SHIPBOARD TASK:

Teerhed

Training
Task 9:

Standards:

SHIPROARD TASK:

1.1.4

SHIPBOARD TASK:

1.1.4.1

Training
Task 10:

Standards:

Determines if the remote units of all internal communi-
cations equipment are manned and functioning for the
assigned requirements. :

Determines the internal communication requirements
in a CIC mock-up and ensures that remote units are
manned and equipment functioning prior to the first
mock-up exercise. (oW)

All malfunctions and unmanned equipment must be detected.

Monitors sound powered telephone talkers in receiving,

. transmitting, and processing data.

Detects incorrect procedures of sound powered telephone
talkers.

Detects and corrects procedural and substantive errors
committed on an audio-tape of hypothetical sound powered
telephone transmissions in a series of comprehensive
exercises.

80% of all errors must be corrected.

(Appendix continued on next page)



APPENDIX B (Continued)

‘ SHIPBOARD TASK: Transmits evaluated data over MC or ship's service
1.4.2 telephone when necessary for rapidity or clarification.
Training
Task 11: Discriminates, in a classroom tape/slide exercise,

between CIC information to be sent by MC or ship's
service telephone and the information to be sent
by slower methods. ’

Standards: 75% accuracy.

SHIPBOARD TASK: Selects the proper system for transmission of evaluated

1.4.1.2 data.
Training
Task 12: Performs above task in an individualized mock-up exercise.
Standards: 1007 accuracy.

The DRT and Geographic
Plot Individualized
Instruction

SHIPBOARD TASK: Monitors DRT operator in plotting and analysis of radar

‘ 1.1.6 ~and ECM data on the DRT.
Training
Task 13: Detects and corrects DRT plotting errors as displayed
) on slides in a comprehensive tape/slide classroom
exercise.
Standards: Four out of four errors must be detected.

Maneuvering Board
Programmed Instruction

SHIPBOARD TASKS: Solves the following problems on the maneuvering board: CPA,
b course and speed of contact(s), course and speed to

Z L8201 avoid, course and speed to new stationm, and time of

arrival on station.

Training
Task 14: Same as shipboard task.
Standards: Same as fleet tolerances.

(Appendix continued on next page)




SHIPBOARD TASK:

1.1.5

Training
Task 15:

Standards:

APPENDIX B (Continued)

Monitors maneuvering board plotters in plotting and
processing the following problems: (1) CPA, (2) course
and speed of contact(s), and (3) course and speed of own
ship to avoid.

Detects the errors and makes the applicable corrections
in a prepared series of maneuvering board solutions of
CPAs, courses and speeds of contacts, and courses and

speeds of own ship to avoid as presented in a classroom
exercise.

All errors must be corrected within forty-five seconds of
seeing the plot. '

General Radar Indicator
Familiarization Indivi-
dualized Instruction

SHIPBOARD TASKS:

LS (R e £
7.2.6

SHIPBOARD TASK:

1.1.1.1.1

Training
Task 16:

Standards:

SHIPBOARD TASK:

1.1.1.2

Training
Task 17:

Standards:

Determines if external controls of all radars are properly
set for the assigned function of the equipment and, if
not, directs adjustment of equipment as required.

Discriminates between good and bad radarscope presentations.

Discriminates between good and bad radarscope presentations,
given a series of slides in the classroom showing various
radar repeater displays.

gtudent must detect seven out of ten radarscopes with
incorrectly set controls.

Detects incorrect reporting procedures of radarscope
operator.

Detects and corrects incorrect reporting procedures of
an audio-tape of hypothetical radarscope operator reports.

807 of erroneous reports must. be detected.

(Appendix continued on next page)
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Rules of the Road
for CIC Programmed

. Instruction

SHIPBOARD TASK:

L2 AnZ ol

SHIPBOARD TASK:

1.2.2.2

Training
Task 18:

Standards:

SHIPBOARD TASK:

i S22

Training
Task 19:

Standards:

Evaluates DRT plot to determine Rules of the Road for
a given contact situation, correlating own ship's course
and speed, target position, and carget angle.

Determines that a risk of collision exists for own ship
and a surface contact. '

Determines if a risk of collision exists with another
vessel, and if so, what action is required in accordance
with the Rules of the Road; given a series of classroom
slides showing various DRT traces and radarscope pre-
sentations. Five situations will be presented.

100% accuracy.
Extracts correct maneuvers and signals for a risk of

c6llision from current Rules of the Road.

Extracts the applicable rule, including whistle signals
and own ship maneuvers, for series of situations pre-
sented by tape/slide in the classroom, from CG-169,

"Rules of the Road, International-Inland.

No errors.

Formation Diagram
and Surface Summary Plot

"SHIPBOARD TASK:

7.2.1

SHIPBOARD TASK:

2.1.4

SHIPBOARD TASK:

1.1.7

Inspects, interprets, and evaluates surface summary
plot to determine presence, location, and degree of
threat of surface contacts.

Monitors formation diagram keeper in maintaining all
required information up-to-date on the formation diagram.

Monitors surface summary plotter in maintaining all

required information up-to-date on the surface summary
plot.

(Appendix continued on next page)
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‘ Training _

Task 20: Determines presence, location, relative motion, and
degree of threat of surface contacts and any plotting
errors by inspecting, interpreting, and evaluating
data on the Surface Summary Plot and Formation Diagram
as presented on slides in a comprehensive classroom
exercise. -

Standards: 100% accuracy.
Allied Naval Signal Book
Programmed Instruction

SHIPROARD TASK: Decodes and encodes signals in the applicable signal
1.1.3.2.1 books.

SHIPBOARD TASK: Detects incorrect interpretations of radiotelephone

1.1.3.2 signals and makes the applicable corrections.
Training
Task 21: Decodes and encodes signals in the Allied Naval Sig-

nal Book, HO 103, and any fleet tactical signal sup-
plement, in a classroom exercise.

‘ Standards: Each signal must be decoded or encoded within three

minutes of being received.

Surface Tracking
Mock-up/Individualized
Instruction

SHIPBOARD TASKS: Evaluates a surface contact using surface search radar

1.2.1 presentation, maneuvering board, and DRT plot.
1.2.2
SHIPBOARD TASK: Monitors surface status board keeper in maintaining all
1.1.8 required information up~to-date on the surface status
' board. i
Training
Task 22: Performs above tasks in a fifteen-minute mock-up
exercise.

Standards: Every final evaluation must be correct. All errors
must be corrected.

; (Appendix continued on next page)
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APPENDIX B (Continued)

Communicatiéns Mock=-up

SHIPBOARD TASK:
1.4

Training
Task 23:

Standards:

CIC Publications

SHIPBOARD TASK:
7.1.3

Training
Task 24

Standards:

SHIPBOARD TASK:
1.4.1.1

Training
Task 25:

Standards:

Serves as CIC communicator when necessary.

Performs above task in a mock-up exercise.

80% of all transmissions must be correct.

Amplifies and interprets data derived from operation
orders, night orders, PDL log, and messages by re-
ferring to doctrinal publications, fleet and ship
standard operating procedures (SOP), intelligence
materials, and RADFO messages.

Extracts requested information from the following
publications in a comprehensive classroom exercise:
Maneuvering publications**, ACP 125, Brevity Code
Words, applicable TacNotes, 1st/7th Fleet SOP, USS
FAAWTC SORM, and staff designed intelligence ma-
terials. (DW)

Student must find any given piece of information
within three minutes.

Translates significant evaluated data into appropriate

format for dissemination (coded or plain language) .

Decodes and encodes messages with the aid of fleet
doctrinal publications**, and a FAAWTC designed op-
eration order in a classroom exercise. (DW)

Within three minutes of message receipt.

*%Tp the actual curriculum, the publications are all listed.
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Monitoring CIC
Personnel (1)

SHIPBOARD TASK:

*1.0

SHIPBOARD TASK:

1.1

SHIPBOARD TASK:

1.2

SHIPBOARD TASK:

1.3

SHIPBOARD TASK:

1.1.9

Training
Task 26:

Standards:

APPENDIX B (Continued)

Serves as a CICWO during a normal steaming CIC watch
on a combatant ship steaming independently.

Monitors CIC personnel during a normal steaming CIC
watch on a combatant ship steaming independently.

Evaluates the CIC information of a ship steaming
independently.

Recommends to Conn all maneuvers and/or other actions
required of own ship steaming independently.

Monitors the dissemination of key information to both
internal and external stations.

In a classroom exercise, three slides will be dis-

played simultaneously depicting various CIC status

boards, plots, and equipment accompanied by audio-

taped transmissions of sound powered telephone and

radiotelephone communications. The situations will
present problems of a ship steaming independently.

Information from the various sources is not always

compatible.

The student must (1) compare the information with
displays for their compatibility; (2) detect and
record plotting, display, and communications errors;
(3) assess, in writing, the immediate situation as

“shown on the slides; and (4) state in writing what

recommendation CIC should make to the bridge.

80% accuracy.

(Appendix continued on next page)
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APPENDIX B (Continued)

INSTRUCTIONAL BLOCK II

Programmed Instruction

SHIPBOARD TASK:
2.1.1

Training
Task 27:

Standards:

SHIPBOARD TASK:
2.1.2.2

SHIPBOARD TASK:
2.1.2.3

Training

Task 28:

Standards:

SHIPBOARD TASK:
2.1.3

SHIPBOARD TASK:
2.1.3.1

SHIPBOARD TASK:
2.4

Monitors surface search radar operator in obtaining
bearings and ranges to Guide and other force units
and the processing, display, and reporting of radar
data. .

Detects and corrects incorrect reporting and display
errors from a classroom tape/slide demonstration of

a radar operator giving ranges and bearings to a line
formation Guide.

Four out of five errors must be plotted.

Detects incorrectly plotted positions of Guide and
other force units on the maneuvering board.

Detects incorrect course and speed to station maneu-
vering board solutions and time to arrive on station
computations.

Detects the errors and makes the applicable corrections
in a prepared series of maneuvering board solutions of
1ine formation maneuvering problems presented in a
classroom exercise.

All errors must be corrected within forty-five seconds
of seeing the plot.

Monitors DRT operator in plotting and analyzing movements
of Guide and other force units during formation and
sCcreen maneuvers.

Detects inaccurate DRT plot of Guide's track or track

of other designated unit.

Determines course and speed of Guide and own €’
course and speed to new stations from the plot i =
tained by DRT operator.

(Appendix continued on next page)
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Training

Task 29:

Standards:

SHIPBOARD TASK:
2.1.4

Training
Task 30:

Stagdards:

SHIPBOARD TASK:
2.2.1

SHIPBOARD TASK:
2.2.1.1

Training
Task 31:

Standqrds:

Single Line

APPENDIX B (Continued)

Detects incorrect line formation plots and new sta-
tion solutions in a classroom drill presented
tape/slide demonstration of various DRT plots. Ten
incorrect plots will be shown.

All incorrect plots must be detected within forty-five
seconds.

Monitors formation diagram keeper in maintaining all
required information up-tc-date on the formation
diagram.

Detects incorrect line formation plots and new sta-
tion solutions in a classroom drill presented on a
tape/slide demonstration of various formation diagram
plots; five incorrect plots will be shown.

All errors must be detected within thirty seconds.

Determines the actions required of own ship to complete
an ordered maneuver.

Locates maneuvering information in applicable publications.

Determines in a mock-up, what maneuvers are required
of own ship to respond to a given line formation
order and communicates that determination to mock-up
control.

Within three minutes of initial signal transmission.

Formations Mock-up

SHIPBOARD TASK:
2.2

Training
Task 32:

Standards:

Evaluates the CIC information of a ship steaming in
formations and screens.

Evaluates the CIC information in ‘a mock-up exercise
simulatin a ship stearing in line formations.

Final evaluations must be correct 80% of the time.

(Appendix continued on next page)



SHIPBOARD TASK:
2.3

Training
Task 33:
Standards:

SHIPBOARD TASK:
2.1.2.1

Training
Task 34:

Sfandards:
Monitoring the
Surface Radar

SHIPBOARD TASK:
L7

SHIPBOARD TASK:
2.1.1.

Training
Task 35:

Standards:

DRT Plotting

P —— e . - ma— -

APPENDIX B (Continued)

Recommends to Conn the actions required of own ship
to complete an ordered maneuver.

Recommends to mock—up control the actions required of
own ship in a simulated line formation.

Recommendations must be correct 80% of the time.

Solves course and speed to, and time of arrival on,
new station using the maneuvering board.

Performs above task in a mock-up exercise.

Standard fleet tolerances.

Monitors surface search radar operator in search for
and detection of surface, subsurface, and low flying air
contacts and the processing, display, and reporting

of contact data.

Monitors surface search radar operator in obtaining
bearings and ranges to Guide and other force units
and the processing, display, and reporting of radar
data.

Detects and corrects incorrect reporting and display
errors from a tape/slide demonstration of a radar
operator giving ranges and bearings to the Guide

and other force units. :

Tour out of five errors must be detected.

for Man Overboard

SHIPBOARD TASK:
3.1.1.

Monitors DRT operator in carrying out man overboard
procedures accurately and promptly when warning is
received.

(Appendix continued on next page)



SHIPBOARD TASK:

3.1.1.1

SHIPBOARD TASK:

3.1.1.2

SHIPBOARD TASK:

3.1.1.3

SHIPBOARD TASK:

3.1.1.4

Training
Task 36:

Standards:

SHIPBOARD TASK:

3.4

SHIPBOARD TASK:

3.4.2

Training
Task 37:

Standards:

SHIPBOARD TASK:

3.4.1

Training
Task 38:

Standards:.

APPENDIX B (Continued)

Detects when DRT is set to scale other than 200
yards/inch.

Detects incorrectly estimated plot of a man overboard.
Detects improperly plotted wind direction.

Detects the failure of the DRT operator to make
continuous reports of ranges and bearings to the
man overboard.

Performs above tasks in a mock-up exercise. DRT
plotter will make five minor plotting errors, two
major plotting errors, and two reporting errors in
a fifteen minute period.

All errors must be detected.

Serves as DRT operator during man overboard operations,
when required. :

Sets the DRT to 200 yards/inch upon receiving word

of man overboard.

Performs above task in a mock-up exercise.
Maximum time: 15 seconds.

Plots all relevant information on DRT when man overboard
warning is heard.

Performs above task in a mock-up exercise.

Plots must be within 50 yards of simulated position.

Initial CIC Response

to Man Overboard

SHIPBOARD TASK:

SR2 ol

Selects significant man overboard data for dissemination
to various command levels.

(Appendix continued on next page)



‘ SAR Organization

SHIPBOARD TASK:
1.1.10

Training
Task 43:
Standards:

SHIPBOARD TASK:
4.1.1

Training
Task 44:

Standards:
Training

Task 45:

Standards:

‘ SHIPBOARD TASK:
4.3

Training
Task 46:

Standards:

Training
Task 47:

Standards:

APPENDIX B (Continued)

Ensures that current SAR instructions, procedures, and
OpOrders are readily available in CIC.

Performs above task, using checklist if desired, in
a mock-up exercise.

All applicable publications must be located.

Ensures that all SAR incidents are reported to the
cognizant SAR coordinator.

Performs above task in a mock-up exercise.

No omissions.

Lists, in a classroom exercise, the SAR organization
as presented in a FAAWTC designed OpOrder.

No omissions.

Recommends to Conn what maneuvers should be utilized to

conduct a particular SAR mission.

Extracts from current fleet SOP, in a classroom drill,
the individual ship maneuvers to be utilized to bring
about specific types of rescues (i.e., surface craft
malfunction, downed pilot in friendly waters, downed
pilot in hostile waters, etc.)

Each maneuver must be extracted within five minutes.
Recognizes the existence of a SAR incident in a mock-up
exercise. ’

Within two minutes of receiving applicable inputs.

Circular Formations
Programmed Instruction

SHIPBOARD TASK:
2.1.1

Monitors surface search radar operator in obtaining
bearings and ranges to Guide and other force units
and the processing, display, and reporting of radar data.

(Appendix continued on next page)




APPENDIX B (Continued)

Training .

Task 39: Discriminates between significant and insignificant
man overboard details in response to a series of
written hypotheticals.

Standards: 100% accuracy.

Shipboard Response
To Man Overboard

SHIPBOARD TASK: Recommends to Conn maneuvering actions and whistle
8L 3 signals based on CIC man overboard information.

Training

Task 40: Recommends that mock-up control the maneuvering actions
and whistle signals which should be carried out,
based on CIC mock-up man overboard data and the
type of recovery requested by FAAWTC instructors.

Standards: 100% correct recommendations.
Training ) .
Task 41: Recognizes, in a classroom exercise, DRT traces which

show records of the following man overboard maneuvers:
. Williamson Turn, the Y, the Race Horse (two turn),
the Single Turn, and the Anderson Turn. (DW)

Standards: No errors.

SAR Communications

SHIPBOARD TASK: Ensures that required emergency radiotelephone nets are
1.1.3.3 "patched to CIC.

Training

Task 42: - Detects discrepancies between requirements of a SAR
frequency plan contained within a furnished OpOrder
and slides of various ship's communications status
boards displaying SAR communications in that ship's
CIC. (DW)

Standards:  Student must detect seven discrepancies out of the

ten presented in a ten-minute period.

(Appendix continued on next page)




Training
Task 48:

Standards:

SHIPBOARD TASK:
2.1.2.3

Training
Task 49:

Standards:

SHIPBOARD TASK:

2ol 3w ]

SHIPBOARD TASK:

2.4
Training

Task 50:

Standards:

SHIPBOARD TASK:

2.1.4

Training
Task 51:

Standards:

APPENDIX B (Continued)

Detects and corrects incorrect reporting and display
errors from a tape/slide demonstration of a radar
operator giving ranges and bearings to a formation
Guide in a series of circular formations.

Four out of five errors must be detected.

Detects incorrect course and speed to new station
maneuvering board solutions and time tc arrive
on station computations.

Detects the errors and makes the applicable corrections
in a prepared series of maneuvering board sclutions of
circular formation maneuvering sclutions presented in
a classroom exercise; five solutions will be shown.

All errors must be corrected within forty-~five seconds
of seeing the plot.

Detects inaccurate DRT plot of Guide's track or track
of other designated unit.

Determines course and speed of Guide and own ship's courses
and speeds to new stations from the plot maintained by the
DRT operator.

Detects incorrect circular formation plots and maneuvering
solutions in a classroom drill presented on a tape/slide
display of various DRT plots; ten incorrect plots will be
shown.

All incorrect plots must be detected within forty-five
seconds.

Monitors formation diagram keeper in maintaining all

required information up-to-date on the formation diagram.

Detects incorrect circular formation plots and new station
solutions in a classroom drill presented on a tape/slide
demonstration of various formation diagram plots; five
incorrect plots will be shown.

All incorrect plots must be detected within thirty seconds.

(Appendix continued on next page)



JERPRIUE S — e -

SHIPBOARD TASK:

‘l. 2.2.1

Training
Task 52:

Standards:

APPENDIX B (Continued)

Determines the actions required of own ship to complete
an ordered maneuver. )

Determines, in a mock-up exercise, what maneuvers are
required of own ship to respond to a given circular
formation order and communications that determination

to mock-up control.

Within three minutes of signal transmission.

Types and Characteristics
of Surface Screens

SHIPBOARD TASK:

2.1.1

Training
Task 53:

Standards:

SHIPBOARD TASK:

2.1.2

Training.
Task 54:

Standards:

SHIPBOARD TASK:

2.1.3.1

Training
Task 55:

Sténdards:

Monitors surface search radar operator in obtaining bear-
ings and ranges to Guide and other force urits and the

processing, display, and reporting of radar data.

Detects and corrects incorrect reporting and display
errors from a tape/slide demonstration of a radar opera-
tor giving ranges and bearings to a screen Guide in a
variety of screens.

Four out of five errors must be detected.

Monitors maneuvering board plotters in processing
maneuvering data. :

Detects the errors and makes the applicable corrections
in a prepared series of maneuvering board solutions of
screen problems, in a classroom exercise.

All errors must be corrected within forty-five seconds
of seeing the plot.

Detects inaccurate DRT plot of Guide's track or track
of other designated units.

Detects incorrect screening plots and maneuvering
solutions in a classroom drill presented on a tape/
slide display of various DRT plots$; ten incorrect
plots will be presented.

All incorrect plots must be detected within forty-
five seconds.

(Appendix continued on next.page)



SHIPBOARD TASK:

2.1.4

Training
Task 56:

Standards:

SHIPBOARD TASK:

2.2.1

Training
Task 57:

Standards:

APPENDIX B (Continued)
Monitors formation diagram keeper in maintaining all

required information up-to-date on the formation diagram.

Detects incorrect screening plots and new station
solutions in a classroom drill presented on & tape/slide
demonstration of various formation diagram plots.

Within three minutes of presentation.
Determines the actions required of own ship to complete

an ordered maneuver.

Determines, in a mock-up exercise, what maneuvers are
required of own ship to respond to a given screen order
and communicates that determination to mock-up control.

Within three minutes of signal transmission.

Evasive Maneuvers

SHIPBOARD TASK:

6.2.2.3
Training

Task 58:

Standards:

SHIPBOARD TASK:

o 2 351

Training
Task 59:

Standards:

Training
Task 60:

Standards:

Determines, for recommendation to Conn, appropriate sub-—
marine and/or torpedo evasion maneuvers.

Recommends to mock-up exercise control evasive action
for mock-up generated submarine and torpedo attacks.
Within one minute of the need becoming apparent.
Extracts appropriate submarine and/or torpedo evasion

maneuvers from applicable publications.

Utilizes applicable publicatibns in determining sub-
marine and torpedo evasive maneuvers in a classroom
exercise.

Fach decision must be made within 90 seconds.

Sets up a zig 2ag plan from applicable publication

in a classroom exercise.

100% accuracy.

(Appendix continued on next page)
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APPENDIX B (Continued)

Potential Nuclear War
Communications Requirements

for the CICWO

SHIPBOARD TASK:
1.2.3

SHIPBOARD TASK:
1,231

Training
Task 61:

Standards:

Monitoring CIC
Personnel (II)

SHIPBOARD TASK:
%2.0

SHIPBOARD TASK:
2.1

SHIPBOARD TASK:
2.2

SHIPBOARD TASK:
2.3

Training
Task 62:

Standards:

Reports to the CIC Officer and/or Operations Officer all
atmospheric refractivity information vital to the
electronic equipment of his own ship.

Plots all applicable chart data from daily RADFO messages.

Performs above task in a classroom drill and makes
applicable reports, in writing, to course instructor.

No errors.

Serves as a CICWO in a CIC involved in supporting a ship
maneuvering in formations and screens.

Monitors CIC personnel involved in supporting a ship
maneuvering in formations and screens.

Fvaluates the CIC information of a ship steaming in
formations and screens.

Recommends to Conn the actions required of own ship to
complete an ordered maneuver.

In a classroom exercise, three slides will be displayed
simultaneously depicting various CIC status boards, plots,
and equipment accompanied by audio-taped transmissions of
sound powered telephone and radiotelephone communications.
The situations will present problems of a ship steaming
in formations and screens. Information from the various
sources is not always compatible.

The student must (1) compare the information with displays
for their compatibility; (2) detect and record plotting,
display, and communications €rrors; (3) assess, in writing,
the immediate situation as shown on the slides; and (&)

state in writing what recommendation CIC should make to
the bridge.

With 80% accuracy.

(Appendix continued on next page)



Screening Mock-up

SHIPBOARD TASK:
2.4

Training
Task 63:

Standards:

SHIPBOARD TASK:
el SR 1

Training
Task 64

Standards:

SHIPBOARD TASK:
2,52

Training
Task 65:

Standards:

ASW Plotting

SHIPBOARD TASKG:

6.1.2
6.2.2

SHIPBOARD TASK:

6l 2L

SHIPBOARD TASK:
6.1.2.2

SHIPBOARD TASK:
6.1.2.3

SHIPBOARD TASK:
6.1.2.4

APPENDIX B (Continued)

INSTRUCTIONAL BLOCK III

of Guide and own ship's
from the DRT plot.

Determines course and speed
courses and speeds to new station

Determines course and speed of screen Guide and own ship's
course and speed to new screen station from the DRT plot
in a mock~up exercise.

Standard fleet tolerances.
Solves course and speed to new screen station and time to

arrive to new screen station on the maneuvering board.

Performs above task in a mock-up exercise.

" Standard fleet tolerances.

Fvaluates the CIC information of a ship steaming in various
formations and screens.
Performs above task in mock-up screening exercise.

All final evaluations must be correct 80% of the time.

Monitors DRT operators in plotting and processing submarine
data and selects significant data for dissemination to
various command levels.

Detects incorrectly set controls for a DRT being used in
ASW. X

Detects incorrect plots on the DRT of own ship, assist

ship(s), and submarine contact(s).

Detects incorrectly labeled plots on the DRT.

Ensures passage of all submarine data from the DRT to the
appropriate CIC stations.

(Appendix is continued on next page)
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APPENDIX B (Continued)

Training

Task 66: Detects and corrects errors committed by DRT operator in
plotting and processing submarine data, such errors being
presented by tape/slide in a classroom exercise (ASW).

Standards: Student must detect seven eIrrors out of ten in a fifteen-
minute period.

Training

Task 67: Given a series of written hypothetical ASW invputs, selects
in writing the data to be disseminated from CIC to the
bridge and/or ASW plot. (DW)

Standards: 90% of all necessary data must be selected.

The ASW CIC

SHIPBOARD TASK: Monitors radiotelephone operator in receiving and process—

6.1.1 ing incoming submarine contact data.
Training ,
Task 68: Detects and corrects procedural and security errors made

on a classroom presented audiotape of a hypothetical ASW
radiotelephone net.

Standards: Student must detect each of ten errors within thirty
seconds of their commission.

SHIPBOARD TASK: Determines the relisbility and signiffcance of CIC ASW

6.2.2.1 information with respect to tactical requirements.
Training
Task 69: Given a list of CIC ASW informational data, checks off

those data which are reliable and significant.
Standards:  80% accuracy.

SHIPBOARD TASK: Correlates CIC data with information from stored sources.

6.2.2.2
Training
Task 70: Performs above task in a comprehensive classroom exercise:
(ASW)
Standards: Decisions reached as a result of such correlations must be a

minimun of 807% correct.

(Appendix is continued on next page)



SHIPBOARD TASK:

6.3.1

Training
Task 71:

Standards:

SHIPBOARD TASK:

6.3.2

Training
Task 72:

Standards:

APPENDIX B (Continued)

Determines from DRT plot the course, speed, and aspect of
a suspected submarine contact.

Performs above task in a comprehensive classroom exercise.
(ASW)

Standard Fleet tolerances.

Recommends to Conn when ship should go to General Quarters.

States, in writing, when in a comprehensive classroom
exercise he would recommend putting his ship at General
Quarters. (ASW)

Must be within one situation of optimum point.

ASW Commuhications

SHIPBOARD TASK:

6.4

Training
Task -73:

'Standards£

Training -
Task 74:

Standards:

SHIPBOARD TASK:

1.1.3.4

Training
Task 75:

Standards:

Receives, transmits, and receipts for submarine contact
data when necessary, using correct procedures, standard
equipment operation techniques, and proper security
measures.

Performs above task in a mock-up exercise.
Student will use correct procedures a minimum of 807 of

the time and proper security measures with 1007% accuracy.

Locates and uses correct brevity code words and reporting
tables in all applicable publications in a mock-up
exercise.

With 1007 accuracy.

Ensures that correct ASW communication links are estab-
lished. i

Ensures that all radiotelephone CIC equipment is func-
tioning in an ASW mock-up exercise.

No errors.

(Appendix is continued on next page)



ASW Urgent
Attacks

SHIPBOARD TASK:
6.3

Training
Task 76:

Standards:

Training
Task 77:

Standards:

Small Surface
Craft Tactics

SHIPBOARD TASK:
1.2.2.1

Training
Task 78:

Standards:

Training
Task 79:

Standards:

APPENDIX B (Continued)

Reconmends to Conn the appropriate maneuvers to place own
ship in position to conduct urgent attacks or evade detec-
tion, as applicable.

Detects incorrect recommendations of a hypothetical CICWO
in an ASW posture as presented in a classroom tape/slide
exercise. Four incorrect recormendations will be made.
(ASW)

All incorrect recommendations must be detected and
corrected.

Extracts from applicable publications the procedures for
launching an urgent attack on a submarine in a classroom
exercise. (ASW)

No errors.

Recognizes tactics of surface contact as hostile.

Performs above task by looking at a series of DRT traces
in a classroom exercise. (ASW)

Student must recognize all tracings representative of

hostile surface contact tactics and make no incorrect

interpretations of tracings representative of friendly
tracks.

Determines the type of surface craft attack, correlating
the geographic area, types of craft available to any
potential enemy, and the tactics of various potential
attackers in a mock-up exercise.

No errors.

(Appendix is continued on next page)



Combating High

APPENDIX B (Continued)

Speed Surface Craft

SHIPBOARD TASK:
12 2.8

Training
Task 80:

Standards:

ASW/High Speed
Surface Craft

Selects the proper action to combat an attack by high
speed surface craft.

Recommends to exercise control the action required to
combat an attack by computer generated high speed surface
craft in a mock-up exercise.

No errors.

Classroom Exercise

SHIPBOARD TASKS:
1.2.2.1
1.2.2.3

Training
Task 81:

Standards:

SHIPBOARD TASK:
%6.0

SHIPBOARD TASK:
6.1

SHIPBOARD TASK:
6.2 '

SHIPBOARD TASK:
6.2.1

Recognizes tactics of a surface contact as hostile and
recommends to Conn the proper action to combat the hostile
contact.

Performs above task in a classroom exercise, given a

.series of slides showing CIC displays of surface contact

information.
All simulated hostile actions must be detected.

Serves as a CICWO in a CIC jnvolved in the prosecution of
suspected submarine contacts in ASW Condition IIT.

Monitors CIC personnel involved in the prosecution of a
suspected submarine contact in an ASW Condition III.

Serves as an ASW Evaluator in an ASW Condition III.

Evaluates a subsurface contact situation as to classifica-
tion, possible identity, and probable intentions of
contact.

(Appendix is continued on next page)



Training
Task 82:

Standards:

APPENDIX B ( Continued)

In a classroom exercise, three slides will be displayed
simultanecously depicting various CIC status boards, plots,
and equipment accompanied by audio-taped transmission of
sound powered telephone and radiotelephone communications.
The situations will present problems of a ship in ASW
Condition III. A high speed surface craft attack will
also be simulated. Information from the various sources
is not always compatible.

The student must (1) compare the information with displays
for their compatibility; (2) detect and record plotting,
display, and communications errors; (3) assess, in writing,
the immediate situation as shown on the slides; and (4)
state in writing what recommendation CIC should make to
the bridge.

With 80% accuracy.

(Appendix is continued on next page)



APPENDIX B (Continued)

INSTRUCTIONAL BLOCK IV

Rapid ECM Evaluation
Programmed Instruction

SHIPBOARD TASK:

L 2sh

SHIPBOARD TASK:

1.2.4.1
Training

Task 83:

Standards:

AAW Evaluation

SHIPBOARD TASK:

5.2.1
Training
Task 84:

Standards:

The AAW CIC

SHIPBOARD TASK:

1.1.11

Training
Task 85:

Standards:

Evaluates intercepted electronic signals rapidly as to
type and function of emitter and as many other specifics as
possible. :

Locates electronic emission information in appropriate
pubications.
Student will perform the above tasks, given sets of signals,

in a classroom exercise. (DW)

Each hypothetical intercept must be evaluated within three
minutes.

Selects significant air contact data for dissemination
to various command levels. :

Performs above task in a classroom tape/slide exercise.
(AAW)

No errors.

Monitors air search radar operator in search for and
detection of air contacts and the processing, display,
and reporting of contact data.

Detects and corrects reporting and-display errors from a
tape/slide demonstration of an air search radar operator
in a typical AAW Condition III environment. (AAW)

Seven out of ten errors must be detected.
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SHIPBOARD TASK:
1.1.12

SHIPBOARD TASK:
1.1.12.1

Training
Task 86:

Standards:

SHIPROARD TASK:
5.1.3

Training
Task 87:

Standards:

SHIPBOARD TASK:
1.1.2.1

SHIPBOARD TASK:
p I kS

Training
Task 88:

Standards:

Display Methods
in AAW

SHIPBOARD TASK:
5.1.4

Training
Task 89:

e e an vt e s ven g 20 i e

APPENDIX B (Continued)

Monitors height finding radar operator in carrying out
his assigned duties.

Compares height finding radar information with other
pertinent data, stored and recently collected.

Compares height finding radar information with other
pertinent data presented in a comprehensive classroom
exercise. (AAW)

Three out of five inconsistencies must be found.

Interacts with CIC Watch Supervisor in the assignment of
relief personnel in the enlisted watch team without the
disruption of ongoing activities, in the event a higher
condition of readiness is ordered.

Designs a chart showing how he would assign enlisted
personnel (by rate) to specific CIC positions in an AAW
Condition I.

All major assignments must be correct.

‘Detects incorrect reporting procedures and/or omissions

on part of intercept search operator.

Ensures that intercept search operator maintains an alert
watch for new intercepts in assigned guard band.

Detects and corrects reporting errors committed by inter-
cept search operator as presented in a comprehensive
classroom exercise. (AAW)

Four out of five errors must be detected.

Monitors watch personnel engaged in the conversion of
bearings and ranges to appropriate coordinate systems.

Converts to X, Y coordinates on a handout a series of
audio taped bogey reports in ranges and bearings from
own ship in a classroom drill. (AAW)

(Appendix is continued on next page)
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Standards:

SHIPROARD TASK:

5.1.1

Training
Task 90:

Standards:

APPENDIX B (Continued)
Within standard acceptable tolerances.
Monitors air vertical plot plotters in maintaining all

required information up-to-date on the vertical plot.

Detect and correct errors and omissions in displays of
vertical plots presented by tape/slide in a classroom
drill. (AAW)

Student must detect seven out of ten errors presented
in a ten-minute period.

AAW Communications

SHIPROARD TASK:

5.1.2
Training

Task 91:

Standards:

NTDS Link 14

SHIPBOARD TASK:

5.1.5

Training
Task 92:

Standards:

AAW Classroom
Exercise

SHIPBOARD TASK:

1.1.2

Monitors radiotelephone operators in receiving, trans-
mitting and processing air contact data.

Receives, transmits, and processes air contact data on a
radiotelephone net in a mock~up exercise,

Correct procedures must be used 80%Z of the time and
security precautions with 100% accuracy. Processing must
be to meet the minimum standards of current fleet require-
ments.

Monitors the correct display of information obtained from
the NTDS Link 14, TTY readout.

Plots and interprets a series of NTDS Link 14, TTY readouts
as presented in a classroom handout. (DW)

Student must plot ten out of ten inputs within three
minutes.

Monitors intercept search operator in search for and detec-—
tion of electronic emissions, and the processing and re-

.porting of intercept data.

(Appendix is continued on next page)



SHIPBOARD TASK:

*5.0

SHIPBOARD TASK:

5.1

SHIPBOARD TASK:

5.2

SHIPROARD TASK:

53

Training
Task 93:

Standards:

APPENDIX B (Continued)

Serves as a CICWO in a CIC involved in the prosecution of
air contacts in an AAW Condition III.

Monitors CIC personnel involved in the prosecution of
air contacts in an AAW Condition III.

Serves as an AAW Evaluator in an AAW Condition III.

Recommends to Conn when ship should go to General Quarters.

In a classroom exercise, three slides will be displayed
simultaneously depicting various CIC status boards, plots,
and equipment, accompanied by audio-taped transmissions

of sound povered telephone and radiotelephone communica-
tions. The situations will present problems of a ship
steaming in an AAW Condition IIT. Information from the
various sources is not always compatible.

The student must (1) compare the information with displays
for their compatibility; (2) detect and record plotting,
display, and communications errorsj (3) assess, in writing,
the immediate situation as shown on the slides, and (4)
state in writing what recommendation CIC should make to

the bridge.

80% accuracy.

(Appendix is continued on next page)



Monitoring CIC
Personnel (III)

SHIPRBOARD TASK:
*3.0

SHIPBOARD TASK:
3.1

SHIPBOARD TASK:
3.2

SHIPBOARD TASK:
*4.0

SHIPBOARD TASK:
4.1

SHIPBOARD TASK:
4.2

Training
Task 94:

Standards:
Relieving
the Watch

SHIPBOARD TASK:
#7.0

APPENDIX B (Continued)

INSTRUCTIONAL BLOCK V

Serves as a-CICWO in a CIC participating in a man over-
board recovery. '

Monitors CIC personnel participating in a man overboard
recovery.

Evaluates CIC information of a ship involved in a man
overboard recovery. :

Serves as a CICWO in a CIC participating in a Search and
Rescue (SAR) mission.

Monitors CIC personnel participating in a SAR mission.

Evaluates a distress or emergency call on a CIC radio-
telephone speaker.

In a classroom exercise, three slides will be displayed
simultaneously depicting various CIC status boards, plots,
and equipment accompanied by audio-taped transmissions of
sound powered telephone and radiotelephone communications.
The situations will present problems of a ship involved in
a SAR mission and in a man overboard recovery. Informa-
tion from the various sources is not always compatible.

The student must (1) compare the information with displays
for their compatibility; (2) detect and record plotting,
display, and communications errors; (3) assess, in writing,
the immediate situation as shown on the slides; and &)
state in writing what recommendation CIC should make to
the bridge.

80% accuracy.

Relieves the watch.

(Appendix is continued on next page)



SHIPBOARD TASK:

7.1

SHIPBOARD TASK:

7.1.1

SHIPBOARD TASK:

Pala?

SHIPBOARD TASK:

7.2

Training
Task 95:

Standards:

Day's Work
in CIC

SHIPBOARD TASK:

7.2.5

Training
Task 96:

Standards:

SHIPROARD TASK:

22

Training
Task 97:

Standards:

SHIPBOARD TASK:

7.2.4

APPENDIX B (Continued)

Checks stored data prior to relieving the watch.

Sights, using checklist if desired, stored data required
to administer the watch, assuming custody for classified
material.

Determines information, events, and procedures applicable
to his watch by reviewing: pertinent operation orders
and operations plans, CO's night orders, pass—down-the-
line (PDL) log, and pertinent messages.

Determines the status of the various systems in CIC prior
to relieving the watch.

Performs the watch relieving procedures in a classroom
exercise by proceeding through a checklist in the presence
of an instructor.

All major watch relieving procedures must be performed.

Inspects, interprets, and evaluates equipment status
board to determine operating status of all major CIiC
equipment.

Detects from an equipment status board in a mock-up, all
inoperative or malfunctioning CIC equipment.

100% accuracy.

Inspects, interprets, and evaluates air vertical plot

to determine presence, location, and degree of threat of
air contacts. :

Performs above task in a mock-up exercise.

All major threats must be detected.

Inspects, interprets, and evaluates communications status
board to determine current communications organization

and capability.
(Appendix is continued on next page)



Training
Task 98:

Standards:

SHIPBOARD TASK:

mas

Training
Task 99:

Standards:

SHIPBOARD TASK:

A

Training
Task 100:

Standards:

SHIPBOARD TASK:

7.0.58

Training
Task 101:

Standards:

APPENDIX B (Continued)

Student performs above task with status board displays
given on slides in the classroom in a comprehensive
exercise.

Must make four out of four correct determinations.

Inspects, interprets, and evaluates electronic warfare
status board to determine information pertinent to radar
and intercept search guards, EMCON, and current or
anticipated intercepts.

Performs above task in a mock-up exercise and reflects
determinations in a written summary.

90% of current information must be noted.

Determines if the remote units of all internal communica-
tions equipment are manned and functioning for the assigned
requirements.

Determines the internal communciation requirements in a
CIC mock-up and ensures that remote units are manned and
equipment functioning prior to the first mock-up exercise.

All malfunctions and unmanned equipment must be detected.

Amplifies and interprets data derived from operation
orders, night orders, PDL log, and messages by referring
to doctrinal publications, fleet and ship standard
operating procedures (sopP), intelligence materials, and
RADFO messages.

Extracts requested information from the following publica-
tions,** ACP 125, Brevity Code Words, applicable TacNotes,
ist/7th Fleet SOP, USS FAAWIC SORM, and staff designed
intelligence materials. E

Student must find any given piece of information within
three minutes.

*%Tr the actual curriculum, the publications are all listed.

(Appendix is continued on next page)



SHIPBOARD TASK:

1.4.1.1

Training
Task 102:

Standards:

Training
Task 103:

Standards:

SHIPBOARD TASK:

1.1.3.3

Training
Task 104:

Standards:

SHIPBOARD TASK:

1.2,3003

Training
Task 105:

Standards:

SHIPBOARD TASK:

102.4

Training
Task 106:

Stangards:

APPENDIX B (Continued)
Translates significant evaluated data‘into appropriate

format for dissemination.

Decodes and encodes messages with the aid of fleet
doctrinal publications,** and a FAAWTC designed operation
order in a classroom exercise.

Within three minutes of message receipt.

. Recognizes, in a classroom exercise, DRT traces which

show records of the following man overboard maneuvers:
Williamson Turn, the Y, the Race Horse (two turn), the
Single turn, and the Anderson Turn.

No errors.

Ensures that required emergency radiotelephone nets are
patched to CIC.

Detects discrepancies between requirements of a SAR
frequency plan contained within a furnished OpOrder and
slides of various ship's communications status boards
displaying SAR communications in that ship's CIC.

Student must detect seven discrepancies out of the ten
presented in a ten-minute period.

Plots all applicable chart data from daily RADFO messages.

Performs above task in a classroom drill.

No errors.

Evaluates intercepted electronic signals rapidly as to
type and function of emitter and as many other specifics

as possible.

Student will perform the above task, given set of signals
in a classroom exercise handout.

Each hypothetical intercept must be evaluated within three
minutes.

**%In the actual curriculum, the publications are all listed.

(Appendix is continued on next page)



SHIPBOARD

APPENDIX B (Continued)

Shipboard Tasks (Covered in Handouts) to be Learned

TASK:

1.1.13

SHIPBOARD

TASK:

1.1.13.1

SHIPBOARD

TASK:

1.1.14

SHIPBOARD

TASK:

1.1.15

SHIPBOARD

TASK:

5.4

SHIPBOARD

TASK:

‘l’ 5.5

SHIPBOARD

TASK:

5.5.1

SHIPBOARD

TASK:

6.5

SHIPBOARD

TASK:

6.6

in Terms of "Knowledge About" Standards

Interacts with CIC watch coordinator to ensure that CIC
maintains an alert posture for submarine contacts and
that a minimal time ensues between receipt of initial
submarine contact and preparedness to prosecute contacts.

Monitors CIC watch personnel in the transition from a
normal watch to an ASW posture.

Supervises the implementation of radar guards, EMCON con-
ditions, and time-sharing plans, briefing watch personnel
as required.

Supervises the watch coordinator in the performance of the
following tasks: (a) watch personnel duty assignments,
(b) rotation of watch personel, and (c¢) on-the-job
training of watch personnel.

Interacts with AIC in exchange of data required by the AIC
and that required to maintain status boards in CIC or to
report to other stations.

Briefs the AAW evaluator and CIC officer and ensures a
smooth transition of watch personnel in the event a
higher condition of readiness is ordered. .

Provides the AAW evaluator with all pertinent air contact
data when he reports ready to relieve the CICWO.

Provides ASW evaluator with all pertinent submarine
contact information when he reports ready to relieve
the watch.

Ensures a smooth transition of watch posture and personnel
without disruption of ongoing watch activities, in the
event a higher condition of readiness is ordered.



APPENDIX C

TASK INVENTORY FOR AN ELECTRONIC EQUIPMENT MAINTENANCE COURSE
AN/ SPA-34

*1.0 Extracts information from Technical Manual (TM) and/or Main-
tenance Requirement Cards (MRCs) required to operate the
AN/SPA-34, perform and document maintenance actions. (1)

1.1 Extracts information from the schematics, general and
detailed. (1)

1.2 Fxtracts information from the text. ¢D)
ilsa3 Extracts information from tables. (1)
2.0 Sets up, checks, and operates the following equipment in

accordance with procedure in the applicable Operator's
Manual (OM): (1)

*2.1 AN/USM-140c oscilloscope to measure amplitude and time
interval of signals. (1)

2igll Energizes the AN/USM-140c. (1)
2.1.2 Sets the focus and intemsity. (1)
2.1.3 Determines and sets the required sweep time for any given

signal within the capabilities of the AN/USM-140c. (1)

2.1.4 Determines and sets the required vertical sensitivity for
any signal within the capabilities of the AN/USM-140c. (1)

2155 Synchronizes the sweep with the unknown signal to obtain a
stable presentation. (1)

2.1.6 Compensates the scope probe. (1

Zearllall Determines and sets the AN/USM-140c for AC or DC input
when given a signal to measure. 1)

2.1.8 Connects probe and ground lead to circuit under test. (1)

*2.2 AN/PSM-4c multimeter to measure voltages, currents, and

values of resistance. (1)

2.2.1 Sets the function switch to the proper function for measure-
ment of the unknown. (1)

(Appendix continued on next page)



2252

2.2.3

2.2.4

225

*2.3

3.0

*3.1

3.1.1

3.1.1.1

B Myepllyerd

3.1.1.3

3.1.1.4

3.1.1.5

2 1 olsa6

3.1.1.7

3.1.1.8

3.1.1.9

2 LU

3.1.1.11

APPENDIX C (Continued)

Sets Range Switch to the proper range for measurement of
the unknown. (D

Plugs leads into proper jacks on meter for measurement of
a given unknown. (1)

Connects probe and ground lead to circuit under test. (1)

Reads values of voltage, current, and resistance as indicated
on the meter scale. (1)

AN/USM-113 to (a) trigger the AN/SPA-34 and (b) measure the
RANGE RING accuracy. (1)

pPerforms, checks and tests, following all equipment and
personnel safety precautions. (1)

Performs indicator checks as an aid in locating a malfunc-
tion. (1)

Operates in semidarkness the AN/SPA-34 Indicator Group in
a1l modes. All applicable equipment and personnel safety

precautions must be observed. (@D)

Locates controls, relying on their shape and position for
their identification. (2)

Performs preliminary settings for operation of the AN/SPA-34.

(1)

Starts the indicator. (1)

Adjusts indicator to proper intensity; then focuses. (1)
Discriminates between video signals and background noise. D)
Finds range and bearing of a target from sweep origin. En)
Finds range and bearing between targets. (1)

Performs close observation of a target. (1

Discriminates between centered and noncentered presenta-
tions. (1)

Performs AEW tracking and repeat operations.
Stops the indicator. (1)

(Appendix continued on next page)
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Dhes?s

*3.3

3.3.3

3.3.4

3:3.8

3.3.9

3.3.10

3.3.11

2% 31,182

3.3.13

3.3.14

4.0

k4,1

Associates oper

sections.

Visually inspects

cracked

Measures inpu

APPENDIX C (Continued)

tional section,
test equipment,

tions and compares the

Performs 3.3 for

Performs
Performs
Performs

Performs

oY)

Performs

€0

Performs
Performs
Performs

Performs

function.

Performs

function.

Performs

Performs

3

8

3

3

3

3

.3 for
.3 for
.3 for

.3 for

.3 for

.3 for
.3 for
.3 for

.3 for
(1)

.3 for
1

.3 for

.3 for

the AN/

or frayed insulation,

ation of external controls with functional

SPA-34 for damaged components,
and loose connections. )

t-output signal characteristics of each func-
jocating test points,
following T procedures and safety precau~
m with the theoretical.

(2)

the POWER SUPPLIES.

the SWEEP GATE GENERATOR function. o))
the CURSOR GATE GENERATOR function. &y
the RANGE RING GENERATOR function. o))

the RANGE STROBE SERVO AMPLIFIER function.

the RANGE STROBE SERVO GENERATOR function.

OFF-CENT

MANUAL-DRA OFF-CENTERING function.

the AEW

the CURS

FRING AMPLIFIER function. (L
)
OFF-CENTERING function. ey

OR ORIGIN JOYSTICK OFF-CENTERING

the ANTENNA BEARING SERVO AMPLIFIER

the SWEEP GENERATOR function.

the SWEEP AMPLIFIER function.

€N
(D)

Performs 3.3 for the VIDEO UNBLANKING AMPLIFIER function.

Locates source of malfunc

Isolates a mal

section, following all sa
functional block diagram,

logical trouble

(Appen

shooting procedures.

tions in the AN/SPA-34. 2)

function in the AN/SPA-34 to a functional
fety precautions using the overall

applicable test equipment, and

oY)

dix continued on next page)
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4,2.1

L2l Ll

4,2.1.2

4,2.2

4.2.3

4.2.3.1

4,2.4

4.2.4.1

4,2.5

4.2.5.1

Ldi2.J6

4.2.7

4,274

4.,2.8

48280

4029

4.2.9.1

4.2.10

APPENDIX C (Continued)
Isolates a malfunction within a function of the AN/ SPA-34
locating test points and components, following safety
precautions, using logical troubleshooting procedures, the
schematic diagrams, and appropriate test equipment. (2)

performs 4.2 for SWEEP GATE GENERATOR malfunction. 2)

Removes and replaces the SWEEP GATE GENERATCR BOARDS (1Al,
142, and 1a4). (1)

Recognizes need for alignment of the SWEEP GATE GENERATOR.
(1

Performs 4.2 for CURSOR GATE GENERATOR malfunction. 2)
Performs 4.2 for RANGE RING GENERATOR malfunction. 2)

Recognizes need for alignment of the RANGE RING GENERATOR.
(1)

performs 4.2 for RANGE STROBE SERVO AMPLIFIER malfunction. 2)
Recognizes mneed for adjusting the RANGE STROBE DRIVE. D)
Performs 4.2 for RANGE STROBE CENERATOR malfunction. (2)
Recognizes need for alignment of RANGE STROBE GENERATOR. D)
Performs 4.2 for OFF-CENTERING AMPLIFIER malfunction. (2)
Performs 4.2 for MANUAL-DRA OFF-CENTERING function. (2)

Recognizes need for alignment of the MANUAL OFF-CENTERING
function. (1)

Performs 4.2 for AEW OFF-CENTERING malfunction. (2)
Recognizes need for alignment of the AEW function. D)

Performs 4,2 for CURSOR ORIGIN JOYSTICK OFF—CENTERING mal-
function. (2

Recognizes need for CURSOR ORIGIN JOYSTICK alignment. (L

Performs 4.2 for ANTENNA DEARING SERVO AMPLIFIER malfunc-
tion. (2)

*%Qnly complex fourth level tasks identified under 4.2.

(Appendix continued on next page)



4.2.10.1
4.2.11

4,2.11.1
4.2.11.2

4.2.11.3

4.2.11.4

4.2.11.5
4.2.12
4.2.12.1

4.,2.12.2

ly 2 30803

4.2.13

5.0
551
5.2
5.3
*5.4
5.4.1
5.4.2
5.4.3
5.4.4

5.5

APPENDIX C (Continued)
Recognizes need for alignment of ANTENNA BEARING SYNCHROS. (1)

Performs 4.2 for SWEEP GENERATOR function. (2)

Recognizes need for removing assemblies in SWEEP GENERATOR.
ey

Recognizes need for alignment of the VIDEO and CURSOR SWEEP
BALANCE. (1) )

Recognizes need to perform the STEP AMPLITUDE adjustment. 1)

Recognizes need to perform the VIDEO and CURSOR SWEEP GAIN
and TRACKING adjustment. (1)

Removes and replaces assemblies in SWEEP GENERATOR. (L
pPerforms 4.2 for SWEEP AMPLIFIER,malfunction. (2)
Recognizes need for alignment of the VIDEO SWEEP ORIGIN. ¢D)

Recognizes need to perform the VIDEO SWEEP CENTERING and
LEVELING adjustment. (D

Recognizes need for alignment of the OFF-CENTERTNG TRACKING.
oy

performs 4.2 for the VIDEO and UNBLANKING AMPLIFIER malfunc-
tion. (2)

Performs maintenance actions. (2)

Replaces damaged components, cracked or frayed insulation. @)
Replaces oY repairs printed circuit boards. @D)

Solders loose connections. (1)

Aligns and adjusts circuitry and assemblies. (2)

Aligns the SWEEP GATE GENERATOR. (2)

Aligns the RANGE RING alignment. 2)

Performs the RANGE STROBE DRIVE adjustment. (2)

Aligns the RANGE STROBE GENERATOR. (2

Aligns the MANUAL OFF-CENTERING function. (2)

(Appendix continued on next page)



5.4.6
5.4.7
5.4.8
5.4.9
5.4.10
5.4.11

5.4.12

5.4.13

5.4.14

5.4.15

6.0
*6.1

.0

*x7.1

APPENDIX C (Continued)
Aligns the AEW OFF-CENTERING function. (2)
Aligns the CURSOR ORIGIN JOYSTICK. (2)
Aligns ANTENNA BEARING SYNCHROS. )
Removes and replaces assemblies in the SWEEP GENERATOR.
Aligns VIDEO and CURSOR SWEEP BALANCE. (2)
Performs the STEP AMPLITUDE adjustment. (2)

Performs the VIDEO and CURSOR SWEEP GAIN and TRACKING
adjustment. 2)

Aligns VIDEO SWEEP ORIGIN. (2)

Performs the VIDEO SWEEP CENTERING and LEVELING adjustments.
(2)

Aligns the OFF-CENTERING TRACKING. )

Documents AN/SPA-34 maintenance actions in accordance with
3M Manual, OPNAV 43P2. (1)

Completes OPNAV Form 4700-2B for each maintenance performed,
except those performed for daily and weekly maintenance.

performs equipment associated job tasks. (1)

Briefs operators On basic characteristics and accuracy of
AN/SPA-34 repeater. 1)



APPENDIX D

BASIC CURRICULUM OUTLINE FOR AN ELECTRONIC EQUIPMENT MAINTENANCE COURSE

Basic Concepts of
the AN/SPA-34

SHIPBOARD TASK:
*%1.0

SHIPBOARD TASK:
1.1

SHIPBOARD TASK:
1.2

SHIPBOARD TASK:
1.3

SHIPBOARD TASK:
7.1

SHIPBOARD TASK:
Consolidation
of part ot

3.3 and 4.2

Training
Task 1:

Standards:

Training
Task 2:

Standards:

Training
Task 3:

Standards:

AN/ SPA-34

Extracts information from the Technical Manual (TM) and/or

Maintenance Requirement Cards (MRCs) required to operate
the AN/SPA-34, perform and document maintenance actions.

Extracts information from the schematics, general and
detailed.

Extracts information from the text.
Extracts information from the tables.
Briefs shipboard operator on the basic characteristics

and accuracy of the AN/SPA-34 repeater.

Locates major physical components and test points at
the functional level.

After demonstration by instructor, of the physical

equipment, including jdentification and location of
test points and components, student, given an unlabeled
schematic, jdentifies them with the aid of the TM.

100% accuracy.

Locates a representative selection of information

in each of the seven sections of the Technical Manual
for Indicator Group AN/SPA-34 and AN/SPA-T71.

No error.

Given photographs of the AN/SPA-34 with outer coverings
removed, labels major components.

a. With the TM, no error.

b. On real equipment, identifies major components with
no error at request of the instructor.

(Appendix continued on next page)



Training
Task 4:

Standards:

Training
Task 5:

Standards:

Training
Task 6:

Standards:

SHIPBOARD TASK:

6.0

SHIPBOARD TASK:

*6.1

Training
Task 7:

Standards:

APPENDIX D (Continued)

Tdentifies in writing omn detailed schematics of a
sample of AN/SPA-34 functional sections, the standard
electrical/electronic symbols.

No error.

Given an unlabeled schematic of a functional section
diagram, labels each and writes a brief description
of its function; describes normal use of AN/SPA-34
and lists major parameters and tolerances. May use
Technical Manual.

No error.

Briefs instructor, covering points in Training Task 5
that are essential to communicate to the operator.
Instructor uses standard checklist of topics to be
covered and notes any error or omission.

After initial instruction: errors and omissions
permitted so long as no fundamentally wrong material
presented. At end of course: 1O errors, no unneces-
sary information, specifically none that reduces
clarity of presentation, included.

Documents AN/SPA-34 maintenance actions in accordance
with 3M Manual, OPNAV 43P2.

Completes OPNAV Form 47C0-2B for each maintenance
performed, except those performed for daily and
weekly maintenance.

Documents a sample of the maintenance actions required
as the student troubleshoots during the course.

a. After initial instruction, completes one OPNAV
Form 4700-2B correctly.

b. After completing training in troubleshooting within
each functional section, completes one OPNAV Form
4700-2B. This requirement continued until completes
two successively within the time standard established
by the instructor.

(Appendix continued on next page)



Operating the
AN/SPA-34

SHIPBOARD TASK:

APPENDIX D (Continued)

Locates controls relying on their shape and position.

3.1.1.1

Training
Task 8:

Standards:

SHIPBOARD TASK:

Consolidation of

Training
Task 9:

Standards:
Training
Task 10:
Standards:

SHIPBOARD TASK:
3.1.1.4

SHIPBOARD TASK:
3.1.1.5

SHIPBOARD TASK:
3.1.1.9

Training
Task 11:

Standards:

Same as job task.

a. Locates controls in dim light on simulated front
panel in three successive trials with no error.

b. Locates controls on equipment at request of
{nstructor. Each control jdentified correctly
twice.

Performs preliminary settings, starts, and stops
the indicator.

On a simulated front panel with adjustable and accurately

positioned controls, student follows procedures to
accomplish the job task as directed by instructor.

Until instructor considers student ready to operate
the real equipment.

Same as Training Task 9 on real equipment.

Until student can do job task with no error.

Adjusts indicator to proper intensity; then focuses.
Discriminates between video signals and background
noise.

Discriminates between centered and noncentered

presentations.

From a series of photographs representing good and
poor displays of the conditions given in the job
tasks, student discriminates between them.

90% accuracy.

(Appendix continued on next page)



Training
Task 12:

Standards:

SHIPBOARD TASK:

3.1.1.6

Training
Task 13:

Standards:

SHIPBOARD TASK:

3.1.1.7

Training
Task 14:

Standards:

SHIPBOARD TASK:

3.1.1.8

Training
Task 15:

Standards:

SHIPBOARD TASK:

3.1.1.10

Training
Task 16:

Standards:

APPENDIX D (Continued)

Strudent corrects a series of poorly focused displays
(some noisy). Instructor must be alert to prevent
student from using too high an intensity.

a. Three successive trials to point where instructor
cannot improve display significantly.

b. TInstructor observes that student maintains good
focus and intensity during Training Tasks 9 and 11.

Finds the range and bearing of a target from sweep

origin.

Finds range and bearing of target from sweep origin
when it is located in each of the four quadrants and
at ranges from 1000 yards to 250 miles.

Five successive trials with bearing plus or minus 2.5°%,
range less than 37% under 50 miles less than 4% over

50 miles.

Finds range and bearing between targets.

Finds range and bearing between targets.
Five successive trials with bearing within plus or
minus 2.5°, range less than 4% under 50 miles, less

than 4% over 50 miles.

Performs close observation of a target.

With target located at 325°, 180 miles expands target
for close observation. Task must be performed from
memory.

Five successive trials with target centrally located
on the PPI with range control set at minimum.

Performs AEW tracking and repeat operations.

Performs job task on equipment from memory.

No error.

(Appendix continued on next page)



SHIPBOARD TASK:

3.1.1.1

Training
Task 17:

Standards:

Training

Task 18:

Standards:

SHIPBOARD TASK:

S ol syl

Training
Task 19:

Standards:

SHIPBOARD TASK:

3.0

SHIPBOARD TASK:

*3.1

Training
Task 20:

Standards:

APPENDIX D (Continued)

Locates controls, relying on shape and position
of control knobs for their identification.

In semidarkness, and as directed by the instructor,
locates AN/SPA-34 controls on a simulated panel.
(Controls are accurately shaped and placed.)

No errors in two successive series of trials involv-
ing all controls. As later training tasks are per-
formed, instructor observes whether skill is retained.

In semidarkness, and as directed by the instructor
locates the AN/SPA-34 controls. Series planned to
emphasize most common sequences used in instructor
checks.

Locates each control correctly three times in a series
of trials involving all controls. As later training
tasks are performed, instructor notes whether this
skill is retained.

Operates in semidarkness the AN/SPA-34 Indicator Group
in all modes. '

With equipment functioning normally, imstructor directs
student to perform repeated cycles of job tasks, cover-
ing all modes of operationm.

Exercise continued until student completes two cycles
without error in procedure, while maintaining focus
and intensity adjustment at a point where instructor
cannot significantly improve.

Performs checks and tests, following all equipment
and personnel safety precautions.

Performs indicator checks as an aid in locating a

malfunction.

Given pictures of indicator displays representing
malfunctions, student identifies possible functional
section location(s) of the malfunction, using the
Technical Manual.

No error.

(Appendix continued on next page)



SHIPBOARD TASK:
B ill2

Training
Task 21:

Standards:

Test Equipment

SHIPBOARD TASK:
2.2 (includes
2.2.1-2.2.5)

Training
Task 22:

Standards:

SHIPBOARD TASK:
%#2,1 (includes
2.1.1-2.1.8)

Training
Task 23:

Standards:

SHIPBOARD TASK:
*2.3

Training
Task 24:

Standards:

APPENDIX D (Continued)

Associates operation of external controls with
functional sections.

Shown a series of instructor triggered displays,
representing some normal but most abnormal, student
identifies possible functional section location(s).

Exercise continues until student has associated
correctly each possible malfunction display with its
functional section(s) on a consecutive series of
trials.

Sets up, checks and operates the AN/PSM-4c multimeter
to measure voltages, currents, and values of resistance.

Same as job task but on a group of circuits prepared for
efficient training. Exercise covers a good sample of
measurements that will be required to troubleshoot

the AN/SPA-34.

A series of ten measurements accurate within manu-
facturer's guarantee. Student not permitted to

continue until he meets this criterion.

Sets up, checks operatiom, and operates the AN/USM-140c
to measure amplitude and time interval of signal.

Same as job task, using circuits designed for efficient
learning of the operation of the AN/USM-140c.

Measurements within + 1% of actual signal values for
10 consecutive trials. Student is not permitted to
continue until he meets this criterion.

Sets up, checks, and operates the AN/USM-113 to (a)
trigger the AN/SPA-34 and (b) measure RANGE RING
accuracy.

Same as job tasks (a) and (b).

No error in five consecutive trials.

(Appendix continued on next page)



SHIPBOARD TASK:
3.3.1

Training
Task 25:

Standards:
Training
Task 26:

Standards:

Soldering

SHIPBOARD TASK:
5.2

SHIPBOARD TASK:
5.3

Training
Task 27:

Standards:

SHTIPBOARD TASK:
#3.3 (includes
3.3.2-3.3.14)

APPENDIX D (Continued)

Performs 3.3 for POWER SUPPLIES.

Trainee locates each of the POWER SUPPLIES supplying
the various voltages and fills the following informa-
tion into the blanks provided on the job sheets:

Type of rectification

Output voltage

Type of regulation

General use of the output

Circuit symbol designation of the adjust-
ment control (if applicable)

nsHwpoE

No errors or omissions.

Same as job task, with instructor inserted and
maladjustments.

Adjusts voltages within output tolerances in three
consecutive trials.

Replaces or repairs printed circuit boards.

Solders loose connections.

Connects loose wire on printed circuit boards by
soldering, following procedure specified in the
EIC Manual.

Soldered joint conducts current, stands a pull test,
and meets the standards given in the EIC Manual.

Measures input-output signal characteristics of each
functional section, locating test points, and using
appropriate test equipment, following TM procedures
and safety precautions and compares them with the
theoretical.
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Training
Task 28:

Standards:

SHIPBOARD TASK:

*4,1

Training
Task 29:

Standards:

APPENDIX D (Continued)

Student triggers AN/SPA-34 at a low REP rate with
AN/USM-115 and using an AN/USM-140 oscilloscope,

observes the wave forms at the functional sections
input and output test points. He draws the actual
wave forms on a schematic, referencing each to the
proper point and labeling each as to amplitude and
time. He repeats the exercise at a high REP rate.

Student continues measurement for any three functional
sections until drawings are a close approximation of
the wave shape and measurements within 10% of actual
value.

Isolates a malfunction in the AN/SPA-34 to a functional
section, following all safety precautions using the
overall functional block diagram, applicable test
equipment, and logical troubleshooting procedures.

Student analyzes instructor inserted malfunction from
front panel indications and determines faulty functional
block/blocks. He then verifies his determination by
selecting the appropriate test equipment and monitoring
inputs and outputs of the suspected functional block.
This process is repeated until he has been exposed to
malfunctions in each functional area. Exercise

includes trials with no malfunctions and emphasized
interrelationships of functional sections.

Student must develop 100% accuracy in a series of
trials involving all functional sections before
proceeding further.

Malfunctions Within
Functional Sections:
SWEEP GATE GENERATOR

SHIPBOARD TASK:

*4.2

"BOARD TASK:

1 l

SHIPBOARD TASK:

*5.4

Isolates a malfunction within a function of the AN/SPA-34
locating test points and components following safety pre-
cautions, using logical troubleshooting procedures, the
schematic diagrams, and appropriate test equipment.

Performs 4.2 for SWEEP GATE GENERATOR malfunction.

Aligns and adjusts circuitry and assemblies.

(Appendix continued on next page)



SHIPBOARD TASK:
4.2.1.1

SHIPBOARD TASK:
4.2.1.2

SHIPBOARD TASK:
5.4.1

Training
Task 30:

Standards:

Training
Task 31:

Standards:

SHIPBOARD TASK:
4.2.1.1

Training
Task 32:

Standards:

APPENDIX D (Continued)

Removes and replaces the SWEEP GATE GENERATOR BOARDS
(1A1, 1A2, and 1A4).

Recognizes need for alignment of the SWEEP GATE
GENERATOR.

Aligns the SWEEP GATE GENERATOR.

Given an unlabeled schematic of the circuitry within
the SWEEP GATE GENERATOR, locates assemblies, test
points, labels circuits as to function. Does this
with aid of Technical Manual.

No error.

Identifies and locates assemblies, components, and

test points on equipment while explaining the operation
of SWEEP GATE GENERATOR using the schematic diagram
(Figure 4-3) in the Technical Manual. Explanation
will include:

a. the pulse width, amplitude, pulse repetition
frequency, and wave shape of the signals at the
inputs, test points, and outputs;

b. the function of the circuits;

c. the output signal distribution; and

d. the circuit theory of the Schmitt Trigger.

No location or identification error. No error of
practical significance in explanation.

Remove and replace SWEEP GATE GENERATOR boards:
(1A1, 1A2, and 1A4).
Same as job task.

Printed circuit boards are inserted correctly in the
EXTENDER B7IARD.
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APPENDIX D (Continued)

Training

Task 33: With an instructor inserted malfunction, trainee will
verify that the malfunction is in the SWEEP GATE
GENERATOR by front panel indications and then by
monitoring the input and output wave forms of the
functional block. The student will then troubleshoot
the SWEEP GATE GENERATOR to the stage level using logical
problem solving techniques. He may use any of the
supplied test equipment, the Technical Manual, and
class notes. Twenty-five percent of the inserted
malfunctions will be located in other functional
sections. These inserted malfunctions will pre-
dominantly involve consideration of the interrelation-
ship among functional sectioms. These will be
located to functionmal block/blocks only. Malfunctions
inserted will cover all components and circuit types
but will emphasize those most characteristic of
shipboard failures.

Standards: Exercise will continue until student has located three
successive malfunctions in the SWEEP GATE GENERATOR
within the time given on the performance evaluation
sheet and until at least five malfunctions are
successively located to other functional sectionms.

Training

Task 34: With 50% of the controls in the SWEEP GATE GENERATOR
slightly misaligned and/or misadjusted to simulate
a normal requirement for alignmment, the student, using
the AN/USM-115 as a trigger generator, performs the
alignment following the procedure in the Technical
Manual.

Standards: Aligonment will be considered satisfactory if retrace
time and sweep gate length comply with Technical
Manual specification. Exercise continues until
student can reach the standard on two of three
consecutive trials.

Malfunctions Within
the CURSOR GATE
GENERATOR

SHIPBOARD TASK: Performs 4.2 for CURSOR GATE GENERATOR malfunction.
4.2.2

Training

Task 35: Given an unlabeled schematic of the circuitry within
the CURSOR GATE GENERATOR, locates assemblies, test
points, labels circuits as to function. Does this
with the aid of Technical Manual.

(Appendix continued on next page)



APPENDIX D (Continued)

Standards: No error:
Training
Task 36: Identifies and locates assemblies, components, and

test points on equipment while explaining the operation

of the CURSOR GATE GENERATOR using the schematic

diagram (Figure 5-7) in the Technical Manual. Explanation
will include:

a. the pulse width, amplitude, pulse repetition fre-
quency, and wave shape of the signals at the
inputs, test points and outputs;

b. the function of the circuits; and

c. the output signal distribution.

Standards: No location or identification error. No error of
practical significance in explanation.

Training
Task 37: Same as Training Task 33 for the CURSOR GATE GENERATOR.
Standards: Same as for Training Task 33.

SHIPBOARD TASK: Completes OPNAV Form 4700-2B for each maintenance per-

*6.1 formed, except those performed for daily and weekly
- maintenance.
Training :

Task 38: Same as job task for omne of the maintenance actions

that would be required.
Standards: No error.
Malfunctions Within
the SWEEP GENERATOR

SUTPBOARD TASK: Performs 4.2 for SWEEP GENERATOR function.
4.2.11

SHIPBOARD TASK: Recognizes need for removing assemblies in SWEEP
4,2.11.1 GENERATOR.

SHIPBOARD TASK: Rerioves and replaces assemblies in SWEEP GENERATOR.
5.4.9

SHIPBOARD TASK: Recognizes need for alignment of the VIDEO and CURSOR
4.2.11.2 SWEEP BALANCE.
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SHIPBOARD TASK:
5.4.10

SHIPBOARD TASK:
4,2.11.3

SHIPBOARD TASK:
5.4.11

SHIPBOARD TASK:
4.,2.11.4

SHIPBOARD TASK:
5.4.12

SHIPBOARD TASK:
4.2.11.5

Training

Task 39:

Standards:

Training
Task 40:

APPENDIX D (Continued)
Aligns VIDEO and CURSOR SWEEP BALANCE.

Recognizes need to perform the STEP AMPLITUDE adjustment.
Performs the STEP AMPLITUDE adjustment.

Recognizes need toO perform the VIDEO and CURSOR SWEEP
GAIN and TRACKING adjustment.

Performs the VIDEO and CURSOR SWEEP GAIN and TRACKING
adjustment.

Removes and replaces assemblies in SWEEP GENERATOR.

Given an unlabeled schematic of the circuitry within
the SWEEP GENERATOR, locates assemblies, test points,
labels circuits as to function. Does this with the
aid of Technical Manual.

No error of practical significance in the drawing
from memory.

Identifies and locates assemblies, test points or equip-
ment while explaining the operation of the SVEEP GENERA-
TOR using the schematic diagram (Figure 4-30) in the
Technical Manual. Explanation will include:

a. the amplitude, wave shape and pulse repetition fre-
quency of the "Sweep Gate" and "Cursor Gate' inputs;

b. the amplitude and polarity of the "Cursor Bearing,"
"Antenna Bearing,' and ''DC Azimuth'" inputs;

¢. the amplitude, polarity, frequency, wave shape and
pulse repetition frequency of signals at the test
points;

d. amplitude, polarity, and pulse repetition frequency
of "sweep' and ''steps' outputs;

e. function of the circuits;

f. relay functions;

g. circuit theory of the
and

h. output signal distribution.

"constant Current Generators'';
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SHIPBOARD TASK:

Standards:

Training
Task 41:

Standards:

Training
Task 42:

Standards:
Training
Task 43:

Standards:

Training
Task 44:

Standards:

Training
Task 45:

Standards:

*6.1

Training
Task 46:

Standards:

APPENDIX D (Continued)

No location or identification error. No error of

practical significance in explanation.

Removes and replaces assemblies in the SWEEP GENERATOR.

No error.

Same as Training Task 33 for the SWEEP GENERATOR.

game as for Training Task 33.

Same as Training Task 34 for the VIDEO and CURSOR
SWEEP BALANCE alignment.

Alignment will be considered satisfactory if a spot
appears in the center of the CRT with NORM-ALIGN
switch in the 'ALIGN" position.

Same as Training Task 34 for the STEP AMPLITUDE
adjustment.

Adjustment will be considered satisfactory if the
cursor is straight at all bearings.

Same as Training Task 34 for the VIDEO and CURSOR
SWEEP GAIN and TRACKING adjustment.

Adjustment will be considered satisfactory when the
range marks on the video and cursor sweeps are in
coincidence at all gettings of the range selector.
Completes OPNAV Form 4700-2B for each maintenance

performed, except those performed for daily and
weekly maintenance.

Same as job task for one of the maintenance that would
be required.

No error.
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APPENDIX D (Continued)

Malfunctions within
the SWEEP AMPLIFIER

SHIPBOARD

TASK:

4,2.12

SHIPBOARD

TASK:

4.2.12.1

SHIPBOARD

TASK:

5.4.13

SHIPBOARD

TASK:

4,2,12.2

SHIPBOARD

TASK:

5.4.14

SHIPBOARD

TASK:

U ASL23

SHIPBOARD

TASK:

5.4.15

Training
Task 47:

Standards:

Training
Task 48:

Performs 4.2 for SWEEP AMPLIFIER malfunction.
Recognizes need for alignment of the VIDEO SWEEP
ORIGIN. '

Aligns the VIDEO SWEEP ORIGIN, following the procedures
given in the Technical Manual.

Recognizes need to perform VIDEO SWEEP CENTERING and
LEVELING adjustment.

Performs the VIDEO SWEEP CENTERING and LEVELING.
Recognizes need for alignment of the OFF-CENTERING
TRACKING.

Aligns OFF-CENTERING TRACKING adjustment.

Given an unlabeled schematic of the circuitry within
the SWEEP AMPLIFIER, locates assemblies, test points,
labels circuits as to function. Does this with aid
of Technical Manual.

No error.

Identifies and locates assemblies, components, and

test points on equipment while explaining the operation

of the SWEEP AMPLIFIER using the schematic diagram in

the Technical Manual. Explanation will include:

a. the pulse width, amplitude, pulse repetition fre-
quency, and wave shape of the signals at the in-

puts, test points, and outputs.

b. the amplitude and polarity of the D. C. "off-

Centering' inputs;
¢c. the function of the circuits;
d. the output signal distribution; and
e. the function of all relays.
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APPENDIX D (Continued)

Standards: No location or identification error. No error of
practical significance in explanation.

Training

Task 49: Same as Training Task 33 for SWEEP AMPLIFIER.

Standards: Same as for Training Task 33.

Training

Task 50: Same as Training Task 34 for the VIDEO SWEEP ORIGIN
alignment.

Standards: Alignment will be considered satisfactory if sweep
origin does not shift position when changing from
“oursor centered" to 'cursor off-centered.”

Training

Task 51: Same as Training Task 34 for the VIDEO SWEEP CENTER-
ING and LEVELING adjustments.

Standards: Adjustment will be considered satisfactory if the
sweep is straight and centered upon completion of
the exercise.

Training

Task 52: Same as Training Task 34 for the OFF-CENTERING
TRACKING alignment.

Standards: Alignment will be considered satisfactory if when in

SHIPBOARD TASK:

*6.1

the "Off-Center Function' the position of the range
strobe does not change when the "Range Selector”
is on.

Completes OPNAV Form 4700-2B for each maintenance
performed, except those performed for daily and weekly
maintenance.

Training

Task 53: Same as job task for one maintenance action that would
be required.

Standards: No error.

Malfunction within

OFF-

CENTERING

SHIPBOARD TASK:
A consolidation
of 4.2.6, 4.2.7,
4.2.8, and 4.2.9

Isolates a malfunction within the OFF-CENTERING of the
AN/SPA-34 locating test points and components following
safety precautions, using logical troubleshooting pro-
cedures, the schematic diagrams, and appropriate test
equipment.
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TASK:

SHIPBOARD

TASK:

5.4.5

SHIPBOARD

TASK:

4.2.8.1

SHIPBOARD

TASK:

5.4.6

TASK:

SHIPBOARD

TASK:

5.4.7

Training
Task 54:

Standards:

Training
Task 55:

Standards:

Training
Task 56:

Standards:

APPENDIX D (Continued)

Recognizes need for aligmment of the MANUAL OFF-CENTER-
ING function.

Aligns the MANUAL OFF-CENTERING function.

Recognizes need for alignment of the AEW function.
Aligns the AEW OFF-CENTERING function.

Recognizes need for CURSOR ORIGIN JOYSTICK alignment.

Aligns the CURSOR ORIGIN JOYSTICK.

Given an unlabeled schematic of the circuitry within
the OFF~CENTERING AMPLIFIER, locates assemblies, test
points, labels circuits as to function. Does this
with the aid of Technical Manual.

No error.

Identifies and locates assemblies, components, and

test points on equipment while explaining the operation
of the OFF-CENTERING AMPLIFIER using the schematic
diagram (Figure 5-16) in the Technical Manual. Explana-

tion will include:

a. the polarity and amplitude of the signals at the
inputs, test points, and outputs;

b. the function of the circuits; and

¢. the output signal distribution.

No location or identification error. No error of
practical significance in explanation.:

Same as Training Task 33 for the OFF-CENTERING

AMPLIFIER.

Same as for Training Task 33.
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SHIPBOARD TASK:

Training
Task 57:
Standards:

Training
Task 58:

Standards:

Training
Task 59:

Standards:
Training

Task 60:

Standards:

Training
Task 61:

Standaords:

Training
Task 62:

Standards:

*6.1

Training
Task 63:

Standards:

APPENDIX D (Continued)
Same as Training Task 33 for the MANUAL-DRA OFF CENTER-
ING function.
Same as for Training Task 33.
Same as Training Task 33 for the AEW OFF-CENTERING
function.

Same as for Training Task 33.

Same as Training Task 33 for the OFF-CENTERING function.

Same as for Training Task 33.

Same as Training Task 34 for the MANUAL OFF-CENTERING
alignment.

Alignment will be considered satisfactory if MAN/DRA
counter readings coincide with the actual amount of
off-centering.

Same as Training Task 34 for the AEW OFF-CENTERING
alignment.

Alignment will be considered satisfactory if the AEW
counter readings coincide with the actual amount of
off-centering.

Same as Training Task 34 for the CURSOR ORIGIN JOYSTICK
alignment.

The alignment will be considered satisfactory if the
cursor origin does not shift at the range selector
point.

Completes OPNAV Form 4700-2B for each maintenance

performed, except those performed for daily and weekly
maintenance.

Same as job task for one maintenance function that would
be required.
No error.
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APPENDIX D (Continued)

Malfunction Within
RANGE RING GENERATOR

SHIPBOARD TASK:
4.2.3

SHIPBOARD TASK:

4.2.3.1

SHIPBOARD TASK:

5.4.2

Training
Task 64:

Standards:

Training
Task 65:

Standards:
Training
Task 66:
Standards:
Training

Task 67:

Standards:

Performs 4.2 for RANGE RING GENERATOR malfunction.
Recognizes need for alignment of the RAXGE RING
GENERATOR.

Aligns the RANGE RING.

Given an unlabeled schematic of the circuitry within
the RANGE RING GENERATOR, locates assemblies, test
points, labels circuits as to function. Does this
with the aid of Technical Manual.
No error.
Identifies and locates assemblies, components and
test points on equipment while explaining operation
of the RANGE RING GENERATOR using the schematic
diagram (Figure 4-11) in the Technical Manual.
Explanation will include:
a. the pulse width, amplitude, pulse repetition
frequency and wave shape of the signals at
the inputs, test points, and outputs;
b. the function of the circuits; and
¢. the output signal distribution.
No location or identification error. No error of
practical significance in explanation.
Same as Training Task 33 for the RANGE RING GENERATOR.
Same as for Training Task 33.
Tests RANGE RING accuracy using the AN/USM-115
RANGE CALIBRATOR SET following procedures in the TM.

Must be able to determine when alignment is required.
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APPENDIX D (Continued)

Training

Task 68: Same as Training Task 34 for the RANGE RING GENERATOR
alignment.

Standards: Alignment will be considered satisfactory when

standards detailed on the Maintenance Requirement
Cards are met. P
SHIPBOARD TASK: Completes OPNAV Form 4700-2B for each maintenance
*6.1 performed, except those performed for daily and
weekly maintenance.

Training

Task 69: Same as job task for one of the maintenance tasks
that would be required.

Standards: No error.

Malfunctions Within
RANGE STROBE GENERATOR

SHIPBOARD TASK: Performs 4.2 for RANGE STROBE GENERATOR malfunction.
4.2.5

SHIPBOARD TASK: Recognizes need for alignment of RANGE STROBE
4.2.5.1 GENERATOR.

SHIPBOARD TASK: Aligns the RANGE STROBE GENERATOR.

5.4.4

Training

Task 70: Given an unlabeled schematic of the circuitry within
the RANGE STROBE GENERATOR locates assemblies, test
points, labels circuits as to function. Does this
with the aid of Technical Manual.

Standards: No error.

Training

Task 71: Identifies and locates assemblies, components, and
. test points on equipment while explaining operation
of the RANGE STROBE GENERATOR using the schematic
(Figure 4-17) of the Technical Manual. Explanation
will include:

a. the pulse width, amplitude, pulse repetition
frequency, and wave shape of the signals at
the inputs, test points, and output;

b. the function of the circuits;
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APPENDIX D (Continued)
c. the output signal distribution; and
d. the function of the relays.

Standards: No location or identification error. No error of
practical significance in explanation.

Training :

Task 72: Same as Training Task 33 for the RANGE STROBE
GENERATOR.

Standards: Same as for Training Task 33.

'Training

Task 73: Same as Training Task 34 for the RANGE STROBE
GENERATOR alignment.

Standards: Alignment will be considered satisfactory when the
standards detailed on the Maintenance Requirement
Card are met. 'Range Strobe" range must coincide

with the "Range Rings."

SHIPBOARD TASK: Completes OPNAV Form 4700-2B for each maintenance per-

*6.1 formed, except those performed for daily and weekly
maintenance.
Training
Task 74: Same as job: task for one maintenance action that

would be required.
Standards: No error.
Malfunctions Within

RANGE STROBE SERVO
GENERATOR

SHIPBOARD TASK: Performs 4.2 for RANGE STROBE SERVO AMPLIFIER malfunction.
4.2.4

SHIPBOARD TASK: Recognizes need for adjusting the RANGE STROBE DRIVE.
4,2.4.1

SHIPBOARD TASK: Performs the RANGE STROBE DRIVE adjustment.
5.4.3

Training

Task 75: Given an unlabeled schematic of the circuitry within
the RANGE STROBE SERVO AMPLIFIER, locates assemblies,
test points, labels circuits as to function. Does
this with aid of Technical Manual.
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Standards:

Training
Task 76:

Standards:

APPENDIX D (Continued)
No error.
Identifies and locates assemblies, components, and
test points in equipment while explaining operation
of the RANGE STROBE SERVO AMPLIFIER using the schematic
diagram (Figure 4-15) in the Technical Manual.

Explanation will include:

a. the amplitude and polarity of the signals at
the input, test points, and outputs;

b. the function of the circuits; and
c. the signal output distribution.

No location or identification error. No error of
practical significance in explanation.

Malfunctions Within
the VIDEO and UNBALANCING

AMPLIFIER

SHIPBOARD TASK:

42518

Training
Task 77:

Standards:
Training

Task 78:

Standards:

SHIPBOARD TASK:

*6.1

Training
Task 79:

Performs 4.2 for the VIDEO and UNBLANKING AMPLIFIER
malfunction.

Same as Training Task 33 for the RANGE STROBE SERVO
AMPLIFIER.

Same as for Training Task 33.

Same as Training Task 34 for the RANGE STROBE DRIVE
adjustment.

Alignment will be considered satisfactory if the
range strobe travels from 0 to 400 miles in course
operation in less than 5 seconds and the gears do
not chatter with the strobe at rest.

Completes OPNAV Form 4700-2B for each maintenance

performed, except those performed for daily and
weekly maintenance.

Same as job task for one of the maintenance actions
required.
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Standards:

Training
Task 80:

Standards:

Training
Task 81:

Standards:

Training
Task 82:

Standards:

SHIPBOARD TASK:

*6.1

Training
Task 83:

Standards:

APPENDIX D (Continued)

No error.

Given an unlabeled schematic of the circuitry within
the VIDEO and UNBLANKING AMPLIFIER, locates assemblies,
test points, labeling circuits as to function. Does
this with the aid of the Technical Manual.

No error.

Identifies and locates assemblies, components, and

test points on equipment while explaining operation

of the VIDEO and UNBLANKING AMPLIFIER using the
schematic diagram (Figure 4-37) in the Technical

Manual. Explanation will include:

a. the pulse width, amplitude, pulse repetition
frequency and wave shape of the signals at the
inputs, test points, and output;

b. the function of the circuits; and

c. the output signal distribution.

No location or identification error. No error of

practical significance in explanation.

Same as Training Task 33 for VIDEO and UNBLANKING

AMPLIFIER.

Same as for Training Task 33.

Completes OPNAV Form 4700-2B for each maintenance

performed, except those performed for daily and
weekly maintenance.

Same as job task for one of the maintenance that
would be required.

No error.
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APPENDIX D (Continued)

Malfunctions Within
the ANTENNA BEARING

SERVO AMPLIFIER

SHIPBOARD TASK:
4.2.10

SHIPBOARD TASK:
4,2,10.1

SHIPBOARD TASK:
5.4.8

Training
Task 84:

Standards:

Training
Task 85:

Standards:
Training
Task 86:
Standards:

Training
Task 87:

Standards:

Performs 4.2 for ANTENNA BEARING SERVO AMPLIFIER
malfunction.

Recognizes need for alignment of ANTENNA BEARING
SYNCHROS.

Aligns ANTENNA BEARING SYNCHROS.

Given an unlabeled schematic of the circuitry within
the ANTENNA BEARING SERVO AMPLIFIER locating assemblies,
test points, labeling circuits as to function. Does
this with the aid of Technical Manual.

No error.

Identifies and locates assemblies, components and test
points on the operation of the ANTENNA BEARING SERVO
AMPLIFIER using the schematic diagram (Figure 4-28)

in the Technical Manual. Explanation will include:

a. the amplitude of signals at the inputs, test
points, and outputs;

b. the function of the circuits; and

c. the output signal distribution.

No location or identification error. No error of
practical significance in explanation.

Same as Training Task 33 for ANTENNA BEARING AMPLIFIER.

Same as for Training Task 33.

Same as Training Task 34 for ANTENNA BEARING SYNCHROS
alignment.

Repeater bearing error must be less than 1° upon
completion of the alignment.
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SHIPBOARD TASK:

*6.1

Training
Task 88:

Standards:

APPENDIX D (Continued)

Completes OPNAV Form 4700-2B for each maintenance
performed, except those performed for daily and

weekly maintenance.

Same as job task for one of the maintenance actions
that would be required.

No error; with time standard set by instructor.



4.0
4.1
4.1.1

4.1.2
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4.1.6
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4.1.9
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4.,1.13
4,2

4.1.3.2

4,1.1.2

APPENDIX E
Task Inventory for TIG Welding Plate
TIG WELDS
TIG welds plate
Identifies parameters of sysiem to be welded.

Identifies, assembles, and energizes TIG inert gases and
equipment.

Performs routine maintenance on TIG welding equipment.
Identifies and uses TIG protective equipment.

Uses and interprets TIG welding reference.manuals.
Identifies base metals and filler metals commonly used in
TIG welding and relates applicable filler metals to base
metals.

Constructs mock-ups and assembles joints for TIG welding .
Prepares surfaces to be welded.

Tack welds using TIG process.

Fusion welds using TIG process.

TIG welds a pass using appropriate filler material.

Cleans TIG pass using stainless steel wire brush.
Recognizes and repairs visible defects in a TIG welded
joint..

Establishes an acceptable, final surface condition.

TIG welds aluminum plate.

Installs fittings on auxiliary fuel tanks (e.g., in boats)
by TIG welding a fillet weld on aluminum for acceptance in
accordance with approved shipboard procedures and NAVSHIPS
0900-003-8000.

Repairs auxiliary fuel tanks (e.g., in boats) by TIG weld-
ing ruptured seams in aluminum for acceptance in accord-

ance with approved shipboard procedures and NAVSHIPS
0900-003-8000.



4,1.2.2

4.4.1.1

4,4.2.1.

4.5.2.1
4.5.1.2
4.7.1.1
4,7.2.1
4.7.3.1

*4.3

4.,1.1.1

/0 N |

4.1.3.1

4.4

4.1.3.3

APPENDIX E (Continued)

Repairs auxiliary fuel tanks (e.g., in boats) by TIG weld-
ing cracks in aluminum for acceptance in accordance with
approved shipboard procedures and NAVSHIPS 0900-003-8000.

Repairs pump impellers by TIG welding cracks on aluminum
for acceptance in accordance with MIL-STD 278.

Builds up pump impellers by TIG welding eroded areas on
aluminum for acceptance in accordance with MIL-STD 278.

Repairs pump housings by TIG welding cracks in aluminum
for acceptance in accordance with MIL-STD 278.

Builds up pump housings by TIG welding eroded areas on

aluminum for acceptance 1in accordance with MIL-STD 278.

Repairs machinery guards by TIG welding tee joints on
aluminum for acceptance in accordance with MIL-STD 278.

Repairs machinery guards by. TIG welding butt joints on
aluminum for acceptance in accordance with MIL-STD 278.

Repairs machinery guards by TIG welding cracks in aluminum
for acceptance in accordance with MIL-STD 278.

TIG welds carbonﬂsteel\platé.

Repairs auxiliary fuel tanks (e.g., in boats) by TIG weld-
ing ruptured seams in carbon steel for acceptance in
accordance with approved shipboard procedures and NAVSHIPS
0900-003-8000.

Repairs auxiliary fuel tanks (e.g., in boats) by TIG weld-
ing cracks in carbon steel for acceptance in accordance
with approved shipboard procedures and NAVSHIPS
0900-003-8000.

Installs fittings on auxiliary fuel tanks (e.g., in boats)
by TIG welding a fillet weld on carbon steel for accept-
ance in accordance with MIL-STD 278.

TIG welds CRES plate.

Installs fittings on auxiliary fuel tanks (e.g., in boats)
by TIG welding a fillet weld on CRES for acceptance in
accordance with approved shipboard procedures and NAVSHIPS
0900-003-8000.
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APPENDIX E (Continued)

Repairs auxiliary fuel tanks ergns, in boats) by TIG weld-
ing ruptured seams in CRES for acceptance in accordance
with approved shipboard procedures and NAVSHIPS
0900-003-8000.

Repairs auxiliary fuel tanks (e.g., in boats) by TIG
welding cracks in CRES for acceptance in accordance with
approved shipboard procedures and NAVSHIPS 0900-003-8000.

Repairs brine tanks and hagevap tanks by TIG welding
ruptured seams in CRES for acceptance in accordance with
MIL-STD 278.

Repairs brine tanks and hagevap tanks by TIG welding
cracks in CRES for acceptance in accordance with MIL-STD
278.

Repairs pump wearing rings by TIG welding cracks on cast
CRES for acceptance in accordance with MIL-STD 278.

Builds up pump wearing rings by TIG wélding wWOoTn areas
on cast CRES for acceptance in accordance with MIL-STD
278.

Builds up pump impellers by TIG welding eroded areas on
CRES for acceptance in accordance with MIL-STD 278.

Repairs pump housings by TIG welding cracks in CRES for
acceptance in accordance with MIL-STD 278.

Builds up pump housings by TIG welding eroded areas on
CRES for acceptance in accordance with MIL-STD 278.

Repairs strainer baskets by TIG welding lap joints on
CRES for acceptance in accordance with MIL-STD 278.

Repairs strainer baskets by TIG welding butt joints on
CRES for acceptance in accordance with MIL-STD 278.

Repairs strainer baskets by TIG welding cracks on CRES
material for acceptance in accordance with MIL-STD 278.

TIG welds monel plate.
Repairs pump housings by TIG welding cracks in monel for
acceptance in accordance with MIL-STD 278.

Builds up pump housings by TIG welding eroded areas on
monel for acceptance in accordance with MIL-STD 278.
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APPENDIX E (Continued)

TIG welds bronze plate.

Repairs valve bodies by TIG welding cracks in bronze for
acceptance in accordance with MIL-STD 278.

Replace valve seats by TIG welding brass valve seats to
a bronze valve body in accordance with MIL-STD 278.

Hardfaces using TIG welding

Repairs throttle valve seats by hardfacing (with a TIG
welding technique) on an iron casting for acceptance in
accordance with MIL-STD 278.

Repairs throttle valve seats by hardfacing (with a TIG
welding technique) on a steel casting for acceptance in
accordance with MIL-STD 278.



APPENDIX F

BASIC CURRICULUM OUTLINE FOR TIG WELDING PLATE

SKILL TASK:
4.1.1

Training
Task 1:

Standard:

SKILL TASK:
4.1.2

Training
Task 2:

Standard:

SKILL TASK:
4.1.3

Training
Task 3:

Standard:

SKILL TASK:
4.1.4

Training
Task &4:

Standard:

Identifies parameters of system to be welded (steam,
firemain, structure)

Relates system parameters to procedures in preparing
for TIG welding, accomplishing the weld and reporting
its completion by answering orally instructor's ques-
tions asked at irregular intervals during the course.

100% accuracy by course end.

Identifies, assembles, and energizes TIG inert gases

and equipment.

Identifies, assembles, and energizes TIG inert gases
and equipment to conform with Naval Ships Technical
Manual, Chapter 9920, Welding and Allied Processes.

Assembles and energizes TIG equipment with 100%
accuracy.

Performs routine maintenance On TIG welding equipment.
Performs maintenance ON TIG welding equipment in
accordance with the manufacturer's instruction manual.
Performs maintenance procedures once with 100% accuracy

and, additionally, maintains TIG welding equipment in
good working condition throughout course.

identifies and uses TIG protective equipment.

Identifies TIG protective equipment to conform with
Naval Ships Technical Manual, Cahpter 9920, Welding
and Allied Processes.

Identifies TIG protective equipment with 100% accuracy.



SKILL TASK:
4'1..5

Training
Task 5:

Standard:

SKILL TASK:
4.1.6

Training
Task 6:

Standard:

SKILL TASK:
4,1.7

Training
Task 7:

Standard:

SKILL TASK:
4.1.8

Training
Task 8:

Standard:

SKILL TASK:
4.1.9

Training
Task 9:

Standard:

APPENDIX F (Continued)

’

Uses and interprets TIG welding reference manuals.

Uses and interprets TIG welding reference manuals.
Locates and interprets selected TIG welding passages

in reference manuals within three minutes and with
100% accuracy.

Identifies base metals and filler materials commonly

~used in TIG welding and relates applicable filler

material to base metals to be welded.

Identifies base metals and filler materials commonly
used in TIG welding and relates filler materials to
base metals as indicated in Master Base Material/
Filler Material Tables I, I1I, and III.

Selects above with 100% accuracy.

Constructs mock-ups and assembles joints for TIG weld-
ing.

Tdentifies and assembles L-1 lap, T-1 tee, and B-5
butt joints for TIG welding.

Assembles each of the above joints with 1007 accuracy.
Prepares surfaces to be welded.

Removes e. :raneous materials (e.g., paint, oxidizing
compounds, etc.) from surface to be TIG welded.

Cleans above so that surfaces contain no visible

extraneous material.

Tack welds using TIG process. ,

Tack welds, using TIG process, lap, tee, and butt joints.

Tack welds each of the above joints with no visible
rejectable defects.



SKILL TASK:
4.1.10

Training
Task 10:

Standard:

SKILL TASK:
(R

Training
Task 11:

Standard:

SKILL TASK:
4.1.12

Training
Task 12:

Standard:

SKILL TASK:
4,1.13

\ o .
Training
Task 13:

Standard:

TASK AREA:

APPENDIX F (Continued)

Fusion welds using TIG process.

Fusion welds base metals on L-1 lap joint using TIG
process.

Manipulates TIG torch correctly to cause 100% fusion
between base metals with no visible rejectable defects.

TIG welds a pass using appropriate filler material.

TIG welds a pass using appropriate filler material.

Welds ten successive passes each on lap, tee, or butt
joints, achieving 100% fusion between base metals and
filler materials with no visible rejectable defects.

Recognizes and repairs visible defects in a TIG welded
joint.

Recognizes and repairs visible defects in a TIG welded
joint. '

Identifies visible defects on five joints with 100%
accuracy and repairs the defects with no visible re-
jectable defects.

Establishes an acceptable, final surface condition.

Establishes an acceptable final surface condition on
TIG welded joints by removing surface scale with hand
or rotary wire brush.

Establishes an acceptable final surface condition on
three successive joints with no visible rejectable
defects.

TIG WELDS ALUMINUM

JOB INCUM-
BENT TASKS:
4,1.3.2

Installs fittings on auxiliary fuel tanks (i.e., in
boats) by TIG welding a fillet weld on aluminum for
acceptance in accordance with approved shipboard
procedures and NAVSHIPS 0900-003-8000.



4.1,1.2

£,1.2.2

4o4.1.1
bo4.2.1
4.5.2.1
£.5.2.2
4.7.1.1
Lok |
4.7.3.1

Training
Task:

Standard:
Training

Task:

Standard:

APPENDIX F (Continued)

Repairs auxiliary fuel tanks (e.g., in boats) by TIG
welding ruptured seams in aluminum for acceptance in
accordance with approved shipboard procedures and
NAVSHIPS 0900-003-8000.

Repairs auxiliary fuel tanks (e.g., in boats) by TIG
welding cracks in aluminum for acceptance in accordance
with approved shipboard procedures and NAVSHIPS
0900-003-8000.

Repairs pump impellers by TIG welding cracks on aluminum
for acceptance in accordance with MIL-STD 278.

Builds up pump impellers by TIG welding eroded areas on

aluminum for acceptance in accordance with MIL-STD 278.

Repairs pump housings by TIG welding cracks in aluminum
for acceptance in accordance with MIL-STD 278.

Builds up pump housings by TIG welding eroded areas on
aluminum for acceptance in accordance with MIL-STD 278.

Repairs machinery ‘guards by TIG welding tee joints on
aluminum for acceptance in accordance with MIL-STD 278.

Repairs machinery guards by TIG welding butt joints on
aluminum for acceptance in accordance with MIL-STD 278.

Repairs machinery guards by TIG welding cracks in
aluminum for acceptance in accordance with MIL-STD 278.
TIC welds two 16-gauge aluminum plates with a T-1 joint
in a flat position.

Passes NDT visual inspection with no rejectable defects.
TIG welds 16-gauge aluminum plates with a B-5 butt joint
in a flat position.

Passes NDT visual inspection with no rejectable defects.

TASK ARFA: TIG WELDS CARBON STEEL

JOB INCUM-
BENT TASKS:
4.1.1.1

Repairs auxiliary fuel tanks (i.e., in boats) by TIG
welding cracks in carbon steel for acceptance in
accordance with approved shipboard procedures and
NAVSHIPS 0900-003-8000. -



o/

4.1.3.1

Training
Task:

Standard:
Training

Task:

Standard:

APPENDIX F (Continued)

Repairs auxiliary fuel tants (i.e., in boats) by TIG
welding cracks in carbon steel for acceptance in
accordance with approved shipboard procedures and
NAVSHIPS 0900-003-8000.

Installs fittings on auxiliary fuel tanks (e.g., in
boats) by TIG welding a fillet weld on carbon steel
for acceptance in accordance with MIL-STD 278.

TIG welds 1l6-gauge carbon steel plate in a tee joint
in a flat position.

Passes NDT visual inspection with no rejectable defects.

TIG welds 16-gauge carbon steel plate with a B-5 butt
joint in the flat position.

passes NDT visual inspection with no rejectable defects.

TASK AREA: TIG WELDS CRES

JOB INCUM-
BENT TASK:
4,1.3.3

Training

Task:

Standard:
JOB INCUM-

BENT TASKS:
L. B

4.1.2.3

4.2.1.1

Installs fittings on auxiliary fuel tanks (i.e., in boats)

by TIG welding fillet welds on CRES for acceptance in
accordance with approved shipboard procedures and
NAVSHIPS 0900-003-8000.

TIG welds a tee joint in 16-gauge CRES plate in a flat
position.

passes NDT visual inspection with no rejectable defects.

Repairs auxiliary fuel tanks (i.e., in boats) by TIG
welding ruptured seams in CRES for acceptance in accord-
ance with approved shipboard procedures and NAVSHIPS
0900-003-8000. .

Repairs auxiliary fuel tanks (i.e., in boats) by TIG
welding cracks in CRES for acceptance in accordance with
approved shipboard procedures and NAVSHIPS 0900-003-8000.

Repairs brine tanks and hagevap tanks by TIG welding
ruptured seams in CRES for acceptance in accordance with
MIL-STD 278.



4§.2.2.1

4.3.1.1
4.5.1.3
4.6.2.1.
4.6.3.1

' Training
Task:

Standard:

APPENDIX -F (Continued)

Repairs brine tanks and hav>vep tanks by TIG welding
cracks in CRES for acceptance in accordance with MIL-STD
278.

Repairs pump wearing rings by TIG welding cracks in cast
CRES for acceptance in accordancz with MIL-STD 278.

Repairs pump housings by TIG welding cracks on CRES for
acceptance in accordance with MIL-STD 278.

Repairs strainer baskets by TIG welding butt joints on
CRES for acceptance in accordance with MIL-STD 278.

Repairs strainer baskets by TIG welding cracks in CRES
for acceptance in accordance with MIL-STD 278.
TIG welds l6-gauge CRES plates with a B-5 butt joint in

the flat position.

Passes NDT visual inspection with no rejectable defects.

TASK AREA: TIG WELDS MONEL

JOB INCUM-
BENT TASKS:
4.5.1.1

2.5 2l

Training
Task:

Standard:

Repairs pump housingsby TIG welding cracks in monel for
acceptance in accordance with MIL-STD 278.

Builds up pump housings b§ TIG welding eroded areas on
monel for acceptance in accordance with MIL-STD 278.
TIG welds 16-gauge monel plate with a B-5 butt joint in

a flat position.

Passes NDT visual inspection with no rejectable defects.

TASK AREA: TIG WELDS BRONZE

JOB INCUM-
BENT TASKS:
4.9.1.1

4.10.1.1

Training
Task:

Standard:

Repairs valve bodies by TIG welding cracks in bronze for
acceptance in accordance with MIL-STD 278.

Replaces valve seats by TIG welding brass valve seats to
a bronze body for acceptance in accordance with MIL-STD

278.

TIG welds 16-gauge brass plate with a B-5 butt joint in
a flat position.

Passes NDT visual inspection with no rejectable defects.



APPENDIX G
TASK INVENTORY FOR WELDING ON

BOARD NAVAL SHIPS

(Reproduced from Research Report SRR.70-5, September 1969)



1.0

l‘l.l.l

1.1.1.2

1.1.1.3

1.1.1.h

1.1.2.1

1.1.2.2
1.1.2.3

1'1.201‘{'

1.1. 3.1

S I

WELDING TASK INVENTORY
SILVER BRAZE WELDING TASKS

Repairs Class P-3A High-pressure Oxygen, High-oressure Helium,
High-pressure Air (3000 psi), Medium-vpressure Air (600), and
Hydraulic systems by sil-brazing copper pipe to a bronze cast-
ing with an insert socketv for acceptance in accordance with
NavShips 0900-C01-T0CO.

Repairs Class P-3A Lube 0il, Diesel Fuel, Freonm, and Fixed CO,
by sil-brazing copper pipe to & bronze casting with an insert

socket for acceptance in acccrdance with Il2vSnips 0900-001-70C0,

Repairs Class P-3A Fuel system by sil-brazing covper nickel rive
to a bronze cesting with an insert sccket for acceptance in
accordance with LiavShips C900-001-T00C0.

Repairs Class P-34 Lube 0il, Diesel Fuel, Freom, and Fixed CO,
systems by sil-brazing steel pive to & bronze casting with an
insert socket for acceptance in accordance with llavShips

0900-001-T000. 2

rs Cless P-34 High-pressure Oxygen, High-pressure Helium,
High-pressure Air (3000 psi), Medium-pressure Air (600 psi),
and Hydreulic systems by sil-brezing covver pipe to a bronze
casting with a fece fed socket for acceptante in accordance
with HavShips 0900-001-7CG00.

Repairs Cléss P-34 Lube 0il, Diesel Fuel, Freon, and Fixed COp
systems by sil-brazing copper pine to a bronze casting with

a face Ted sccxket for acceptance in accordance with NavShips
0900-001-T70C0.

Repairs Class P-3A Fuel systenm by sil-brazing copver nickel
pipe to a brenze casting with a face fed socket for acceptance
in accordance vith llavShips 0900-001-7C00.

Repzirs Class P-34 Lube Cil, Diesel Fuel, Frecn, and Fixed CO,
systems by sil-brezing steel pipe to & bronze casting with a2
face Ted sccxet for acceptance in accordance with HevShips
0900-0C1-T000.,

Repairs Class P-3A Lube O0il, Diesel Fuel, Freon, Fuel, and
Fixed COp systems, by sil-brazing monel wvzlve ring to a bronze
casting to zzss 150% hydrostatic test and a dye penetrant
examineticn. -

Repeirs Class P-3B Fresh VWater, Low-pressure Air (200 psi),
Auxiliery Exnzust, and 50 psi Stean systems by sil-brazing
copper pipe to @& bronze casting with an insert socket for
acceptance in accordance with llavShips 0900-001-T0CO.

G*.



l.2.1.2 Repairs Class P-3B Mzain Condensate, Fire Main, Flushing, Salt
Water Coocling, Fresh Water, Main Circuleting, Auxiliary Cir-
culating, Fixed Foam, De-zerating Feed, and.Main, Seccndary
and Grevity Drainage systems by sil-brazing copper nickel pipe
to a bronze casting with an insert socket for acceptance in
accordance with HavShivns 0300-001-7000.

l.2.1.3 Repairs Class P-3B Fresh Vater system by sil-brazing brass pipe
to a bronze casting with an insert sccket for accevtance in
7k

v
accordance with HavShins 0900-001-T000.
1.2.2.1 Repairs Class P-3B Fresh Water, Low-pressure Air (200 psi),
. Auxiliary Exhaust, 50 psi Steem by sil-brazing ccdrer pive
to a bronze casting with a face fed socket for acceptance
in accordance with HavShips 03900-001-7000.

l.2.2.2 Repairs Class P-38 Main Condensate, Fire Main, Flushing, Salt
Water Cooling, Fresh vweter, Main Circulating, Auxiliary Cir-

culating, Fixed Foanm, De-aerating Feed, and lain, Secondary,

and Grevity Drainage systems by sil-brazing copper nickel

pipe to a bronze casting with a face fed socket for acceptance

in accordsnce with NavShips C200-001-7000.

l.2.2.3 Repairs Class P-3B Fresh VWater system by sil-brazing brass pipe
t0 a bronze casting with a face fed sccket for acceptance in
accordance with liavShips ($200-001-7000.

1.2, 36k Repairs Class P-3B Fire Main, Flushing, Salt VWater Cooling,
Fresh Water, lMain Condensate, Boiler Feed, Auxiliary Exhaust,
50 psi Steam, Low-pressure Air (200 psi), Main Circulating,
Auxiliary Circulating, Fixed Foam, De-zerating Feed, and ldain,
Secondary, and Gravity Drainage systems by sil-brazing monel

- valve rings to & bronze casting to pass a 150% hydrostatic
test and a dye penetrant examination.

NS L Replaces pump wearing rings by sil-brazing nonel to cast monel

2 &l

for acceptance in accordance wvith Mil-std 278.

1l.3.1.2 Replaces pump vearing rings by sil-brazing brass to cast bronze
: for acceptance in accordance with Mil-Std 270.

1.3.1.3 Replaces pump wearing rings by sil-brazing CRES to cast CRES
for acceptance in accordance with Mil-Std 273.
1.4.1.1 Repairs streiner baskets by sil-brazing on copper nicxel for

acceptance in accordance with approved shipbcard procedures.

1.4.1.2 Repairs strainer baskets by sil-brazing on CRES for acceptance
in accordance with apnroved shipboard procedures.
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2'101'3
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2.3.1.2

2' 3.103.

BRAZE WELDING TASKS

Repairs pump impellers by braze welding cracks in bronze cast-

ings for acceptance in accordance with lMil-Std 278.

Repairs pump wearing rings by braze welding worn areas on brenze
castings for acceptance in accordance with Mil-std 278.

Repairs main and auxiliary machinery housings by braze welding
cracks in bronze casting for acceptance in accordance with
Mil-Std 278.

Repairs main and euxiliary machinery housings by braze welding
cracks in iron castings for acceptance in accordance with
Mil-Std 278.

Repairs mzin end euxiliary machinery small ccmponents by braze
welding cracks in iron castings for acceptance in accordance
with Mil-Sta 278.

Repairs pump housings by braze welding cracks in steel castings
for acceptance in accordance with Mil-Std 278.

Repairs fittings and velve bodies by braze welding cracks in
bronze castings for acceptance in accordance with Mil-Std 278.

Repairs d
iron cast

ijesel exhzust manifolds by braze welding cracks in
ings for acceptance in accordance with Mil-5td 273.
4
tings and valve bodies by braze welding cracks in

Repairs fitt
ings for acceptance in accordence with Mil-5td 278.

iron cast
Repairs throttle valve seats by hard surfacing (with a braze

welding technique) worn arsas on steel castings for acceptance
in accordence with Mil-Std 273.

Builds up valve bodies by braze welding worn areas on bronze
castings Tor accepiance in accordance with Mil-Std R

g {with & braze welding
gs for acceptance in

Repairs valve seats by hard surfac
technique) worn areas on iron cast
accordance with Mil-Std 278.

in
in

Repairs bcat vpropellers by breze welding cracks in bronze

4SO

castings for acceptance in accordance +with IavShips 0991-023-3000.

Repairs winch drums and cavstans by braze welding crachks in
bronze castings for acceptance in accordance with Mil-Std 278.

Repairs sheaves and blocks by braze welding cracks in iron
castings for acceptance in accordance with Mil-Std 273.
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3.0
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3-1-2.1

Iy /O

4,1.1.1

h,1.1.2

Repairs pump pulleys by braze welding cracks in iron castings
for acceptance in accordance with Mil-Std 278.

Repairs sheaves and blocks by braze welding cracks in steel
castings for acceptance in sccordance with Mil-Std 278.

Repzirs stern tube packing gland ring by braze welding cracks in
an aluminum bronze casting for acceptance in accordance with
Mil-Std 278.

Repairs auxiliary rechinery shafts by braze welding ferrous
metals for acceptance in accordance with Mil-Std 2iiSi

Builds up auxiliary machinery shafts by braze welding ferrous
metals for acceptance in accordance with Mil-Std 278.

Repairs auxiliary fuel tanks (e.g., in boats) by braze weldin

on carbon steel for acceptance in accordance with Mil-Std 278,

m

Repairs diesel exhaust expansion joint by braze welding carbon
steel for acceptance in accordance with Mil-8ta 278.

-

FUEL GAS WELDING TASKS

Instells fittings on auxiliary fuel ten¥s (e.g., in boats)
by fuel gas welding fillet welds on carbon steel for ac-
ceptance in accordance with approved shipboard procedures
and NevShips 0900-003-380C0.

Repairs auxiliary fuel tanks (e.g., in boats) by fuel gas
welding on ruptured seamns on carbon steel for acceptance

in accordance with approved shipboard procedures and llavShips
-0900-003-8000.

TIG WELDIIIG TASKS

Repzairs auxiliary fuel tenks (e.g., in boats) by TIG welding
ruptured seams in carbon steel for acceptance in accordance
with approved shipbcard precedures and liavShips 0200-003-8000.

Repairs auxiliary fuel tanks (e.z., in boats) by TIG weldin

ruptured seams in aluminun for accepiznce in accordance with
approved shipboard procedures and il2vShips 0900-003-8000.



h.1.1.3

s 250

L,1.2.2

4.1.2.3

4.,1.3.1
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bl 355

L,2.1.1
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4,3,1.1
4.3.2.1
hoh.1.1
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Repairs auxiliery fuel tanks (e.g., in boats) by TIG welding

" ruptured seams in CRES for acceptance in accordance with

approved shipboard procedures and NavShips' 0900-003-8000.

Repairs auxiliary fuel tanks (e.g., in boats) by TIG welding
cracks in carben steel for acceptance in accordance with
approved shipbcard procedures and NavShips 0300-003-8C00.

Repairs auxiliary fuel tanks (e.g.,,in boats) by TIG welding
cracks in aluminum for acceptance in sccordance with approved
shipboard preocedures and lavShips 0900-003-5000.

Repairs suxiliary fuel tanks (e.g., in boats) by TIG welding
cracks in CRES for acceptance in accordance with avproved
shipboard procedures and lavShips 0200-003-8000.

Installs fittings on auxiliery fuel tanks (e.g., in boats)
by TIG welding a fillet weld on carbon steel for acceptance
in accordance with Mil-Std 273.

Installs fittings on auxiliary fuel tanks (e.g., in boats)
by TIG welding a fillet weld on aluminum for accevtance in
accordance with approved shipbcard prccedures and NavShips
0900-003-8000.

Installs fittings cn euxilisry fuel tanks (e.g., in boats)
by TIG welding a fillet weld on CRES fer acceptance in
accordance with approved shipbcard procedures and NavShips
0900-003-8000.

Repairs brine tanks and hagevep tanks by TIG welding ruptured
seams in CRES for acceptance in accordance with Mil-Std 278.

Repairs brine tanks and hagevap tanks by TIG welding cracks
in CRES for acceptance in accordance with Mil-Std 278.

Repairs »ump wearing rings by TIG welding cracks on cast
CRES for acceptance in accordance with Mil-Std 278.

Builds up pump wearing rinzgs by TIG welding worn areas on
cast CRES for acceptance in accordance with Mil-Std 278.

Repairs pump impellers by TIG welding cracks on eluminum
for acceptance in accordance with Mil-Std 273.

Builds up pump irmellers by TIG welding ercded areas on aluminum
for acceptance in accordance with Mil-Std 278.

. Builds up pump irmellers by TIG welding eroded areas on CRES

for acceptance in accordance with Mil-Sid 278.



h.S.l.l' Repairs pump housings by TIG welding cracks in m&nel for
acceptance in accordance with Mil-Std 278.

h.5.1.2 Repairs purmp housings by TIG welding cracks in aluminum for
acceptance in accordance with Mil-Std 278.

4.5.1.3 Repairs pwrmp hcousings by TIG welding cracks in CRES for
acceptance in accordance with Mil-Std 278.

ST o T Builds up pump housings by TIG weldéing ercded areas on monel
for acceptance in accordance with Mil-Std 273.

k.5.2.2 Builds up pump hcusings by TIG welding eroded areas on
aluminum for acceptance in accordance with Mil-Std 278.

5.2, 3 Builds up pump housings by TIG welding eroded areas c¢n
CRES for acceptance in accordance with Mil-Std 273.

h.,6.1.1 Repairs strainer baskets by TIG welding lap joints on
CRES for acceptance in accordance with Mil-Std 278.

L. 16 T Repairs strainer baskets by TIG welding butt joints on
CRES for acceptance in accordance with Mil-STD 278.

&: 65 Bl Repairs strainer baskets by TIG welding cracks cn CRES
material for acceptance in accordance with Mil-Std 278.

I P Repairs mzachinery guards by TIG welding tee joints on
aluminum for acceptance in accordance with }Mil-Std 273.

I a2al Repairs mzchinery guards by TIG welding butt joirnts cn
) aluminun for accertance in accordance with Mil-Std 278.

h.T.3.l Repairs machinery guards by TIG welding cracks in aluminum
for acceptance in accordance with Mil-Std 278.

4.8.1.1 Repairs throttle velve seats by hardfacing (with a TIG welding
technique) cn an iron casting for acceptance in accordance
with Mil-Std 273.

4.8.1.2 Repairs throttle velve seats by hardfacing (with a TIG welding
technique) on a steel casting Tfor acceptance in accordance
with Mil-Std 273.

k.g9.1.1 Repairs valve bodies by TIG welding cracks in bronze for
acceptunce in accordance with Mil-Std 278.

4,10.1.1 Replace valve seats by TIG welding brass valve seats to a
bronze valve body in accordance with Mil-Std 273.



5.0

B, 3, 310
5.1.2.1

5.2.1.1
5.2.1.2

5.3.1.1
S
55303kl

5.3.3.2

5L

5.4.1.2

5.4.1.3

5.4.2.1

MIG WELDING TASKS

Repairs decks, hulls, and superstructures by MIG welding a
butt joint in aluminum plete for acceptance in accordance
with NavShins 0300-000-1C00.

Repairs decks, hulls, and superstructures by MIG welding a
lap joint on aluminum plate for acceptance in accordance
with NavShips 0900-0C0-1000.

Repeirs foundaticns, bocn cradles, fixtures and bands on
masts, booms, yardarms and davits by MIG welding cracks

in aluminumplate for acceptance in accordance with NavShips
0900-000-1000.

Repairs foundaticns, boom cradles, fixtures, and bands on
masts, booms, yardarms, and devits by MIG welding cracks

in elwninum pive for acceptance in accordence with HavShips
0900-000-1000.

Repairs structural »iping by MIG weldin
iy e =S

i a butt joint in
aluninunm pipe for acceptance’in accord <]

with HavShips

o
=3
ne

0900-000-1000.

Repairs structurel piping by MIG welding & socket Joint in
aluminum vive for acceptance in eccordance with FavShips
0200-000-10C0.

Repairs structurel piping by MIG welding a tee joint in
aluminum pive for acceptance in accordence with IiavShips
0900-000-1000. .

"Repairs structurel piping by MIG velding a tee joint between

aluminum pipe and 2luxinum zlate for acceptance in accordance
with HavShips €200-000-1000.

Attaches fixtures to rasts, bocms, yardarms, and davits by
MIG welding a butt joint in aluminum structural SANSE) HOX
acceptance in eccordance with NavShips 0300-0C0-1000.

Attaches fixtures to masts, booms, yarderms, davits, hulls, and
superstructures by MIG welding a butt joint 1n aluninum plate
for acceptance in acccrdance with LavSaips 0200-C00-10C0.

Repairs fixtures on pasts, booms, yarderms, and davits by MIG
welding 2 butt joint in aluminum platg for acceptance in
accordance witn liavShins 0300-000-1000.

Repairs fixtures on rasts, booms, yardarms, and davits by

MIG welding a lap joint on aluminua plate for acceptance in
accordance with liavShips 0300-000-1C00.

1y



5.4h.2.2

5.4.3.1

5.4.3.2

5.5.1.1

5.6.1.1

5.7.1.1:
5.7.2.1

5.8.1.1

6.0

6.1.1.1

6.1.1.2

6:2.1.3

6s Lol

Attaches fixtures to masts, bocms, yardarms, and davits by
MIG welding a lap joint on 2luminum plate for acceptance in
accordance with KavShips 0300-000-1000. :

Repairs fixtures on mests, booms, yardarms, and davits by MIG
welding a tee joint on aluminum plate for acceptance in
accordance with NavShips 02C0-000-1000.

Attaches fixtures to masts, bocms, yardarms, davits, hulls and
superstructures by MIG welding a tee joint on aluminum plate
for acceptance in accordance with HNavShips 0900-000-1C00.

Repairs pump housings by MIG welding cracxs in cast aluminum
for zcceptence in zccordance with Mil-Std 278.

Repairs pump impellers by MIG welding cracks in cast aluminum
for acceptance in accordance with Mil-Std 278. . :

Revairs machinery guards by MIG welding a butt joint.in
aluminum shapes for acceptence in accordance with Mil-Std 278.

Repairs machinery guards by MIG welding & lap joint on aluminum
shapes for acceptance in accordance with Mil-std 278.

Repairs watertight doors and hziches by MIG welding cracks and
holes in aluminum allcys Ffor ecceptance in accordance with
NavShips 0900-000-1CCO.

MMA WELDING TASKS (PLATE)

Repairs decks, bulkheads, and overheads by MMA welding butt
joints in mild steel for accevptance in accordance with
NavShips 0900-000-1000.

Repairs decks, bulkheads, and overheads by MMA welding butt
joints in STS for acceptence in accordance with llavShips
0900-000-1000.

Rep~irs decks, bulkheads, and overheads by transition MMA
welding butt jeints between SIS end mild steel for accep-
tance in accordence with IiavShips 0900-000-1000.

Repairs decks, bulkheads, and overheads by MAA welding butt
joints in HIS for acceptance in accordance with NavShips
0900-000-1000.

e

A%



6.1.1.5
6.1.1.6
6.1.1.7
6.1.1.8
6.1.1.9
6.1.1.10

6.2.1.1

6.2.2.1
6.2.3.1

6.3.1.1

6.3.1.2

B2l

Repairs decké, bulkhezds and overheads by trensition MMA welding
butt joints between TS and mild steel for acceptance in
accordance with NavShips 0200-000-1000.

Repairs decks, bulkheads, end overheads by transition MMA
welding butt joints between HYS and STS for acceptance in
accordance with NavSnips OQOO—OOO~lOOO.

Repairs decks, bulkhezds and overheads by MV¥A welding butt
joints in HY-80 for acceptance in sccordence with NavShips
0900-000-1000.

Repairs decks, bulkhez
welding butt joints be
acceptance in accorcan

s and overheads by transition MMA
ween HY-80 end mild steel Tor
e with HewvShips O900-OOO-lOOO.

&l
t
c

Repairs decks, pulkheads and OvVer ezds by trensition A
welding butt joints between 1 _80 and STS plate for
acceptance 1in accordance with RNavShips 0900—000-1000.

Repairs decks, pulkhezds and overhesads by trensition MY
welding butt joints cetween HY-30 and 1S plate for accep-

tance in accordance with avS8nips 0900-000-1000.

Repairs hulls, superstructures, watertight doors and hatches,
hetch ccmbingsand'watertirht dcor frames by WA welding
eracks in mild steel Tor acceptance in accordance with
NavShips 09C0-000-100C.

Repairs hulls and suzerstructures by MIA welding a butt joint
in mild steel for acceptance in accordance with izvShips

0900-000-1000.

Repairs hulls and supersturctues by MA welding & lap petch

.on mild steel for acceptance in acccrdance with avShips

0900-000-1000.

Repalrs foundations, bocx credles, fixtures, and bocm bands
on mzsts, bCOXS, yardarms, and davits tv MMA welding cracxs
in mild steel for acceptance in accordznce with NavShips
0300-000-1000. -

Repairs fcundaticns, bocm cradles, and fixtures on masts,
bocms, yardarns, anl javits by bransiticn 1244 welding cracks
petween STS and rild stesl feor acceztance in accordance
with IlavShios 0500-GC0-1CC0. )

Repairs foundatione, bocm cradles, fixtures, and bocm bands
on masts, bocms, yardierms, and davits by B4 welding butt
joints in mild steel for zceceptence in accordance with
NavShips 0900-000-10C0.



6.3.2.2

6.3.3.1

6.3.3.2

6.3.4.1

Bl Bollticr2

Gl a1 ok

6.5.1.1

6.6..1.1

B e
6.7.2.1
6.7.3.1
6.8.1.1

6.8.1.2

Repairs foundations, bocm cradles and fixtures on masts, bocms,
yardarms and davits by transition YA welding butt joints
between STS =nd mild steel for acceptance in accordance with
NavShips 0200-000-1C00. ‘

Repairs foundations, boom cradles, fixtures end bocm bands

on masts, booms, yardayms and davits by MIA welding lap joints
on mild stzel for acceptance in accordance with HavShips
0900-000-1CCO0. :

Repairs foundations, bocm cardles, and fixtures on rasts, boocms,
yarderms and davits by tvenpsition A welding lap joints between
STS and mild steel for acceptance in accordance with HavShirs

0900-000-10C0.

Repairs foundeticns, bocm cardles, ixtures and btoom bands on
masts, bocms, yerdaru:s and davits by MMA welding tee joinis on
mild steel for acceptance in accordance with liavShips
0900-000-10C0.

Repairs foundations, boom cradles, end Tixtures on masts, beons,
yardarms and cavits by iransition welding tee joints between
STS and rild steel for acceptance in accordance with RavShips
0900-000-1000.

=)
<
<+

v

Repairs gun shields by MAa welding & butt joint in HY-80 steel
for acceptance in accordance wvith liavShips 020C-000-1C00.

s on hulls endé gun shields dYy transition
+ between HY-80 end mild steel for
ce with NavShivs 0900-CC0-1000.

Repairs Taying surface
MMA welding 2 lap join
acceptance in accordan
Repairs wetertight door franes and hatch combings by MHA weld-
ing (build up) knife edges on CRBS for accevtance in accor-
dance with IizvShips 0900-000-1000.

Repairs mzchinery foundations by MMA welding cracks in mild
steel for acceptance in accordance with IlavShips 0900-0C0-1000.

Repairs mazchinery guards by 1044 welding butt joints in mild
steel Tor acceptance in accordance with avShips 03900-000-1000.

Repairs rmzchinery guards by MA welding lep joints on mild steel
for acceptence in accordance with il-Std 273.

.

i N s

Repairs auxiliary machinery sheft by l24A welding a butt joint
in mild steel for azccepvance in accordence with Mil-Std 273,

Repairs auxiliary machinery shafts by MA welding a butt joint
in CRES for zcceptence in accordence with Mil-S5td 278.



6.8.2.1

6.9.1.1

6.9.1.2

6.9.1.3

6.9.1.4
6.9.2.1

6.9.2.2

6.9.2.3

6.9.2.4
6.10.1.1
6.10.1.2
6.10.1.3
6.20.1.k

6.10.2.1

.

BHIE). 3.3,

o e N

Repairs main and ahxillarv machinery by MMA welding mild steel
(handwheels, levers, bracnets,braccs, etc.) for acceptance in
accordance with Mil-Std 27u .

Revairs pump housings by M welding ecracks in cast bronze for
acceptance in accordance with Mil-Std 273.

Repairs pump hcusings, mz2in and suxiliary machinery housings
diesel exhzust mani fold , and bearing housings by MMA wnldlnv
cracks in iron castings ror acceprtence in accordance with
Mil-Std 278.

Repairs pumn housings, m=2in and auxiliery machinery housings

and bearing housings oy 0 welding cracks in steel castings for
acceptance in 2cccrdance wvith Mil-Std 278.

Repairs pump hcusings by MM welding crzcks in cast CRES for
acceptance in accordance with Mil-Std 273,

Builds up pump housings by MiA welding worn areas on bronze
castings Tor acceptence in sccordance with Mil-Std 273.

Builds up pump housings, diesel exhaust m2 nifolds, and bearing
housings by MMA welding worn arsas cn iron castings feor ac-
ceptance in acccrdance with #il-Std 278.

Builds up pump housings and bearing hcu sings by MMA welding
worn areas in siteel castings Tor accepitance in accordance
with Mil-Std 278.

Builds up vump housings by HMA welding worn arees in cast
CRES for acceptance in accordence with Mil-Std 270,

Repeirs pump impellers by A welding cracks in bronze cast-
ings for acceptance in scccrdance with Mil-Std 273,

Repairs pump impellers by M¥A welding cracks in menel castings
for acceptance in accordence with Mil-Std 273.

Repzirs purp pulleys and dumd irpellers by MMA welding cracks
in steel castings for acceptence in accordance with Mil-Std 273.

ReDdlrS pump impellers by M4A welding cracks in CRES castings
for acceptance in accordance with Mil-Std 278.

Replaces centrifugal pump wcaring rings by MMA welding butt
joints in steel castings for acceptance in accordance with
Mil-Std 278.

Builds up centrifusal pump wearing rings by MIA welding worn
areas on monel castings for acceptance in accordance with
Mil-Sta 2708.



6.10.3.2

6.11.1.1
6.11.1.2
6.11.1.3
6.11.2.1
6522
6.11.2.3

6.12.1.1

6.12.1.2
6.12.2.1
6.12.2.2

6.13.1.1

6.13.1.2

(YT B

6.15.1.1

6.16.1.1"

Builds up centrifugal pump wearing rings by MA welding worn
areas on monel castings for acceptance in accordance with
Mil-std 278.

Repairs strainer baskets by MMA welding butt joints in copper
nickel for acceptance in accordance with Mil-Std 2738,

Repairs strziner baskets by MMA welding butt joints in monel
for acceptance in accordance with Mil-5td 278.

Repairs strainer baskets by MMA welding butt joints in CRES for
acceptance in acccrdance with Mil-Std 278.

Repairs strainer baskets by IMA welding lep joints on copper
nickel for acceptance in accordance with Mil-Std 276.

Repairs strainer baskets by MMA welding lap joints on monel for
acceptance in eccordance with Mil-5td 273,

Repairs strainer baskets by MHA welding lep joints on CRES for
acceptance in accordance with Mil-Std 278. '
Repairs brine tanks, hagevep tanks and condensor headers by A
welding cracks in coprer nickel fcr acceptance in accordance
vith Mil-Std 275,

Reveirs brine tenks and hagevap tanks by }MA velding cracks in
CRES for acceptence in accordance with iMil-5td 278,

Repairs brine tanks and haegevep tanks by MMA welding butt jcints
in copper nickel for acceptence in zccordence with Mil-Std 270.

.Repairs brine tanks and hagevap tanks by I&MA welding butt joints

in CRES for acceptance in accordance with il-5td 278.

Repairs sheaves and blocks by MMA welding cracks on iron cast-
ings for acceptance in accordance with Mil-Std 278.

Repairs sheaves, blocks, winch drums and capstan drums by A
welding cracks in steel cestings for acceptance in accordance
with Mil-Std 273. n
Repairs stern tube packing gland ring by MMA welding cracks in
aluminum bronze casting for acceptance in accordance with

Ml ST, 2765

Repairs tube guard cn a sclo-shell evaporator by MMA welding
cracks in monel for acceviance in acccerdance with Mil-Std 273.

Repairs winch and ‘cepstan breke bands and winch dogs (vawls)
by }MA welding cracks in mild steel for acceptance in accor-
dance with MMil-Std 273.

127



6.16.2.1
&5 . L
6.17.2.1

6. A8:0.50

6.18.2.1

648,730
6.19.1.1
6.19.1.2
6.20.1.1
6.20.2.1

6.21.1.1
6.21.2.1

6.22.1.1

6.22.2.1

6.23.1.1 -

"Attaches fixtures to masts, beoms

Builds uwp winch dogs (rawls) by MMA welding worn areas on =313
steel for acceptance in accoriznce with Xll—Std 273.

Repeirs rudders (e.g., in bcats) by A
steel for cccevtance in accordzznce with

cracks in =3

2Ts

Repairs rudders (e.g., in beeis) by IMA welding butt j
mild steel for accestance in accordance with M3i1-Std 278,

epairs auxiliary fuel tanks (V.H., in bO&oS) Ty A
ruptured seams cn mild steel for accevtance in accoraance witTh
Mil-sStd 273.

in boats) by A wel‘"
in zccordiznce with Mi

tanks (e

Repairs auviliary fue
el for accezt

cracks in mild ste

=
v

e

[

;n -

ol
T

Instells fittings on euxiliery fuel tenks (e.g., in boats) Ty
MIA we ding fillet welds on mild steel for accertance in zzcor-
dance with Mil-Std 273.

Installs fixtures on hulls and suverstructures oy MIA weld:
fillet welds on mild steel for zccedtance in accordance wita
WavShips $200-000-10C0.

-

Instells fixtures on hulls and suverstructures by DA weldinz
fillet welds on HY-80 for acceziznce in accordaznce with llavSnins
0200~-000-1C00,

xtures on masts, bocrms, yarderms and davits by M

xs in mild steel pize for acceptances in accordzrce

s 0300-000-1000.

=, yardarms and davits by M1
wvelding & tee joint on rild steal pipe fcr accesiance in accor-
dance with navShivs 0900-000-1CTC

Repzirs shafts by MM welding a Ttutt joint in & mild steel rcund
stock for acceptance in accordarce with Mil-St

£, W

Builds up shafts by MMA welding srcded zrezs cn mild steel =zrslfts
for acceptance in accordance witz Mil-5t4 273. -

Repzirs diesel exhaust flame arrzstors, diesel exnzust mufflzrs,
and exhaust exzansion joint by 104 weldinz crzcrs and ho sl

carbon steel pive for acceptancs in acco

73.
Installs diesel exhaust mufflers oy 24 welding 2 butt JO s
carbon ste=)l pive for zcceptance in accordznce with Ml-8td =Z7z.

Repairs structurel »
steel pize for acced

ving by M2 welding a buitt foint in carton
ance in aceccriance with IavZhips 0900-CC7-1C00.



6.23.2.1 Repeirs structural piping by MMA welding a tee joint on carbon
steel pipe for accertance in accordance with llavShips 0900-000-1000.

6.23.2.2 Repairs structurel piping by transition MMA welding a tee jolnt
on carbon steel pive to HIS plate for acceptance in accordance
with NavShips C900-C00-1000.

6.23.2.3 Repairs structurasl piping by transition MMA welding a tee joint
on carbon steel vive to HY-80 plate for acceptance in accordance
with NavShips 0200-0C0-1000.

6.23.2.4 Repairs structural piping by transiticn MIA welding e tee joint
on carbon steel pize to STS nlate for accevtance in accordance
with NavShips €3C0-000-1000.

6.2h.1.1 Repairs structural "T" stock by MMA welding a tee joint between
mild steel "T" stocx and 3/8" HY-80 plate for acceptance in
accordance with ilavShips 0300-000-1000.

T.0 MMA WELDILG TASYS FOR CARBON STEEL AND COPPER NICXEL PIPE

7.1.1.1 Repeirs Class P-1 High-pressure Air (3000 psi), JP-5, Hain
Steam (600 psi), and High-pressure Steam Drain systems Dy
MMA welding a sccket joint between carbon steel vipe and a
ferrous casting for acceptance in accordance with Mil-Std 278.

7.1.2.1 Repeirs Class P-1 High-pressure Air (3000 psi), JP-5, Main
Steam 9600 psi), and High-pressure Drainage systems by MMA
welding a butt joint in carbon steel pipe for acceptance
in accordance with 14il1-Stda 278.

Oy
Main Steam (600 psi), and High-pressure Drainage systems
by MdA welding a butt joint between carbon steel pipe and
a ferrous casting Tor acceptance in accordance with Mil-Std 271

7.1.2.2 Repairs Class P-1 High-pressure Air (3000 psi), JP-5,

7.2.1.1 Repairs Class P-2 Secondary Steam, 150 psi Stean, 50 psi Steam,
Low-pressure Stezm Drainage (EW), Auriliary Exhaust, Diesel
Exhaust, Diesel Fuel, Fuel, Forced Draft Blower Air Piping,
Ship's Service Air, and Main, Secondery, and Gravity Drairage
systems by MMA welding a butt joint in carbon steel pive Tfor
acceptance in accordance with Mil-Std 278.



Ta2:1.2

eilel 28

T.2.2.1

T.2.2.2

8.0

8.1.1.1
Bl
S N B
8.1.1.k4

8.1.2.1

Repairs Class P-2 Secondary Steam, 150 psi Steam, 50 psi Steanm,
Low-pressure Steam Drainage (¥¥), Auxiliary Exhaust, Diesel
Exhaust, Diesel Fuel, Fuel, Forced Draft Blower Air Piping,
Ship's Service Air, and Main, Seccndery, and Gravity Drainage
systems by MIA welding a butt joint between carben steel pive
and a ferrous casting Tor acceptance in accordance with
Mil-Std 278. '

Repairs Class P-2 Firemain and Salt Water Codling Systems by
MMA welding e butt Joint in copver nickel pipe for acceptance
in accordance with Mil-Std 273.

Repairs Class P-2 Atmospheric Exhaust, Fixed €0y, Fixed Foem,
Lube 0il, 50 psi Stean, Auxiliary Bxhzust, Diesel Exhaust,
Low-pressure Stean Drzinzze (EW), Diesel Fuel, Forced Draft
Blower Air Piving, Shin's Service Air, Seccndary Steam, Fuel,
end Main, Seccndary, end Gravity Drainage systems oy MMA
welding a sccket joint between carbon steel pipe and a ferrous
casting for acceptence in accordance with Mil-Std 278.

Repairs Class P-2 Firemain and Salt Weter Cooling systems by
MMA welding a socket joint between coOpper nickel rive and a
copper nickel casting for acceptance in accordance with
Mil-Std 278.

MMA WELDING TASXS (CARBON MOLYBDEXUM AND CHRCL.IIUM MOLYBDEIUM

Repairs class P-1 main steen (600 psi) and boiler piving by
MMA welding a socket joint between Cio pipe and a carbon steel
f£itting for acceptance in accordance with Kil-Std 278.

Repeirs class P-1 main stean (600 psi) and boiler piping by
MMA welding a cocket joint between Cio pine and a carbln steel
flange for acceptance in accordance with Mil-Std 278.

Repairs class P-1 mein stean (1200 psi) and boiler piping by
MVA weldins a socket joint petween Crilo pipe end a Criio fitting
for acceptzn~e in accordance with Mil-Std 278.

Repeirs class P-1 main stean (1200 psi) and boiler piping by
MMA welding a sccket joinv between Crilo pipe and & Crijo flange
for acceptence in accordance with Mil-Std 278.

Revairs class P.1 mein steam (600 psi) and boiler piping by
MMA . welding & obutt joint in Clo pipe for acceptance in accor-
dance with Mil-Std 278.



8,122
8.1.3.1

8.1.3.2

9.0

o e . |

9.1.1.2

10.0

O dlsarll ek
10.1.1.2
10.1.1.3

10.1.1.4

Repairs class P-1 main steam (1200 psi) and boiler piping by DA
welding a butt joint in CrMo pipe for acceptance in accordance
with Mil-sStd 278. .

" Repairs class P-1 main steanm (600 psi) and boiler piping by TIG

welding a consumable insert and MMA welding a butt joint in Cho
pipe for acceptance in accordance with MMil-5Std 273,

Repzirs class P-1 mein steam (1200 psi) and boiler piping by TIG
welding a consumzble insert and MMA welding a butt joint in Crlilo
pipe for acceptance in accordance with Mil-S8td 278.

MMA WELDING TASKS (ETS AND HY-80)

Repairs submarine pressure hulls'by M4A welding butt joints in
HY-80 for acceptance in accordance with HavShips 0900-006-9010.

Repairs submzrine pressure hulls by MA welding butt joints in
HY-80 for zcceptance in accordance with LavShips 090C-006-9010.

MMA AND TIG WELDING TASKS (NNUCLEAR PCWER PLAIT COMPONENTS)

Repairs appropriate Reactor Plant systems by MMA welding a butt
joint with a backing ring in 304 stainless steel pipe for
acceptance in accordance with NavShips 250-1500-1.

Repairs appropriate Reactor Plant systems by MfPA welding a butt
joint with a packing ring in carbon steel pipe for acceptance
in accordance with IiavShips 250-1500-1. : )

Repairs arprorriate Rezctor Plant systems by MIA welding a butt
joint with a backing ring in inccnel €04 pipe for acceptance in
accordance with NavSnips 250-15C0-1.

Repairs appropriate Reactor Plant systems by MMA welding a butt
joint with 2 vacxing ring in monel pipe for acceptance in accor-
dance with liavShips 250-1500-1.



~1o.1;i.5
10.1.2.1
6.0 B2
10.1.2.3
10.1.2.4
10.1.2.5
10.2.1.1

10.2.1.2
10.2.1.3
10.2.1.4

10.2.2.1

10.2.2.2
10.2.2.3

1G22l

.Repairs appropriate Reactor Plant systems by MiA welding a butt

joint with a bvecking ring in copper nickel pipe for acceptance
in sccordance with NavShips 250-1500-1.

" Repairs appropriate Reactor Plent systems by MMA welding a socket

joint in 30L stainless steel pipe for acceptance in accordance
with NavShips 250-1500-1. :

Repairs apprcpriate Reacter Plant systems by MMA welding a socket
joint in carben steel pive for acceptance in accordance with
NavShips 250-1500-1.

Repairs epprevriave Rezcter Plant systems by MA welding a socket
joint in inccnel 604 ripe for acceptance in accorcance with
NavShips 250-1500-1.

Repairs eppropriate Reactor Plant sysuéms by MMA welding a sccket
joint in monel pipe for acceptance in accordance with KevShivs
250-1500-1.

Repairs appropriate Reactor Plent systems by M¥A welding a sccket
joint in copper nickel pipe for acceptance in accordance with
NavShips 250-1500-1.

Repairs approvricte Reactor
weld in 304 stainless steel
250-1500-1.

Plant systems by TIG welding a seal
in accordance with_NavShips

Repairs Reactor Plant systems by TIC welding 2 seal weld in
carbon steel in accordance with NavShips 250-1500-1.

appropriate Reactor Plant éystems by TIC welding 2 seal
inconel 604 in accordance with HavShips 250-1500-1.

Repairs
weld in

Repairs
veld in

approsriate Reactor Plent systeams oy TG Wwelding & se=l
menel. in accordance with TavSaips 250-15C0-1.

Repairs appropriate Reactor Plant systems by TIG welding & vlug
in a 347 stainless steel tube sheet in accordance with

NavShips 250-15CG0-1.
Repairs appropriate Reactor Plant systems by TIG welding a plug
in carbon steel tube sheet in accordence with HavShips 250-1500-1.

Repairs appropriate Reactor Plent systems by TIG welding a plug
jn an inconel 60L sheet in sccordance with HavShips 250-1500-1

« (9

Repairs appropriate Reactor Plant systems by TIG welding a plug
in a monel tube sheet in sccordance with IlavShips 250-1500-1.



10.3.1.1

lOo 3’102

10.3.1.3

10.3.1.4

10.3.1.5

10.3.2.1

10.3.2.2

10.3.2.3

IELBL 2.

10.4.1.1

10.L4.1.2

(o oy g

10. 4.1k

Repairs appropriate eactor Plant systems by TIG welding &
consumzble insert and MMA welding a butt joint in 304k stainless
steel pipe for zcceptance in accordance with NavShips 250-1500-1.

'Repairs approvriate Reactor Plent systems by TIG welding a con-

sumable insert and MMA welding a putt joint in carbon steel pipe
for acceptance in accordance with NavShips 250-1500-1.

Repairs appropriate Reactor Plant systems by TIG welding a Ecn-
sumable insert and MMA welding a butt joint in inconel 60k pive
for acceptance in accordance with NavShips 250-1500-1.

Repeirs appropriate Reactor Plant systems by TIG welding a con-
sumable insert and MMA welding a butt joint in menel pipe for
acceptance in accordance with NavShips 250-1500-1.

Repairs approvriate Reactor Plant svstems by TIG welding a con-
sumable insert and MMA welding a butt joint in copper nickxel vipe
for acceptance in accordance with NevShips 250-1500-1

Repairs apopropriate Reactor Plant systems by TIG welding the
first layer and MIA welding “the remzining layers of a seal weld
in 304 stainl=ss steel in accordance with FavShips 250-15C0-1.

Repairs appropriate Reactor Plant systems by TIG welding the
first layer and MMA welding the remzining leyers of a seal weld
in carbon steel in accordance with llavShips 250-1500-1.

Repairs appropriate Rezctor Plant systems by TIG welding the
first leyer end MiA welding the remzining layers of a seal weld
in inconel 60L in accordance with i2vShips 250-1500-1.

Repairs appropriate Rezctor Plant systems by TIG welding e

first layer and !24A welding the rermaining layers of a seal ‘weld

.4n monel in accordance with llavShips 250-1500-1.

Repairs appropriate Reactor, Plant systems by transiticn MAA
welding carbon steel to monel using a socket joint for
acceptance in accordance with liavShips 250-1500-1.

Repzirs approvriate Reactor Plent systems by transition MAA
welding carbon steel to 30k steinless steel using a sccket
joint for acceptance in accordance with ilavShips 250-1500-1.

Repairs appropriate Reactor Plent systems by transition LLIA
welding nonel to 304 steinless steel using a socket joint for
acceptence in accordance with liavShips 250-1500-1.

Repairs arpropriate Reactor Plant systems by transition MMA
welding mcnel to incenel 60L using a socket joint for acceptance
in accordance vwith IlavShips 250-1500-1.

Y
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APPENDIN T

LESSON PLAN GUIDAN

FOR TRAINING
INVENTORY TASK:

Supplemental Information

2. TIG inert €as and equlrnent chﬁracter;stlco and procedures to
set up and energize:

a. Fuel and equlpﬂent
(1) Argen: geseous element; colerless; cdorless; nen-
flammable; inert; and heliua or a mixture of argon and

helium may be used.

" (2) Argon cylinder:

Sratters: ; hawy betules -
aray :1th white bands (cone vand - water pumred. and Tw
vands - oil pumped); commercial botiles - Drewh; 20
cubic fcot capeacity nopre X1y used; and 1800 psi £
pressurec. ’

(3) Regulators: Usually ccmbination two-stage regulator and
flow meter; older models restricted tc a2 specific gzs end
not interchangezble belzuse rnelium flow meTers plug ud

. when conrected te arzin; ngwer medels nandle both argin
and helium and with slight medifleziicn nanile CCo; zas

. pressure preset by mznuiacourer and variss with reguisicor

model number and style with cutout Dressurs usualily zbdbcut
20 psi; and argc flcw adjustable, usuzlly up to €0 cih.

(L) Heses: Ccxm rressed alr or s+eniard coxyzgen hoses end
fitiings.

(5) Power source (AC-TC Velding vachine): High freguency
rectifier reccrmended; ~schines sveilaple in various
amperage ratings with 300 awrerasgs eguirment usually
adeouste for most jcbs; and high freguency riachinss
required.

(6) Tungsten: Pure for & Yuminum; 25 thorium for all cther
meteriels; and 3% - 5% Zirsenium used o7 extremzly niz
quality work using AC current.

. (7) Torches (eir-coolad): 110 raximum emperagsj Various size
ceramic cuss; collets availztle in various siIes deroni-
ing upon size of twn rsten used; chuck pol 83, reEllirsiy L
. ing gas Tlcw arouni puwWer czule ICr cooling woren
bos 2

s
body made out cf barel



b.

(8)

Torches (fater-coolcd : 800 maximum amzerage; various
‘size ceramic cups; collets available in wvaricus sizes
depending con size of tungsten used; chuck no-ds collet;

€ 5
cooling vmater flows arcund pow a
N 3 0 o =
made out cf bakelite and contains two “O° rlnos, 2IRE,
cooling water recuiremsnts vary devending upon the torcen
desizn for different acrerage rangss. '

er cable; torech body
5

Procedure to set up TIG equipment:

(1)
(2)

(35
(%)

(5)

Connect regulator-flow meter to inert gas supply.

Connect inert gas hose frem regulator to welding machine

or torch as required.

Set welding machine for streight polarity.

Connect ground lead from positive terminal of welding
machire to the work.

Cornnect torch power cable to the negative terminal of

- the welding machine. ) -

(6)
(7
(8)

Set welding machine to recommended amperage.

Grind tungsten to a point.

Insert tungsten into TIG torch leaving a maxinum of
"3/16" extending beyond the end of the ceramic cup.

Procedure to energize TIG equipment:

(1)
(2)
(3)
(%)
(5)
(6)
(7

Open inert gas supply valve.

Adjusﬂ inert gas flow to desired cfh.
Set'macﬂine to proper current; e.g., AC or DC/sP,
Set high frequency control as required.

Adjust amperage to recomrmended settlnc.

Ensure tungs ten electrode is clear of ground.

Energize welding machine.



Maintenance procedures:

a.

Routine maintenance:

(1) Keep unit clean and dust free.

(2) Blow with low pressure clean dry air monthly.
(3) Replece ceramic cap when necessary!
'(h) Replaée "O" rings. ‘

(5) Replace collets and chuck when necessary.

(6) Replace power ceble when broken.

" Proubleshooting - No arc:
(1) Check on/off switch on welding machine.
(2) Check on/off switch on power source.
(3) Check ground cable.

(4) Check poﬁer cable.

(5) Check polarity switch.

(6) Call electrician if still no arc.

Troubleshooting - lio inert gas flow:
(1) Check gas~supply. |

(2) Check flow meter.

(3) Check hose for crimping.

" (4) Check ges orifices for obstruction.

r!



Protective equipment ang characteristics:

a. Helmet: protects face frem heat, ultraviolet, and infrared
rays.

b. Protective lens: protects filter lens and eyes from foreign
objects.

c. Filter lens: 1lens number is individual's choice; and protects
eyes from infrared and ultraviolet rays.

d. Gloves: Protects hands from electrical shock and burns.
e. Welding cap: Protects hair,
f. Welding leathers: Protects body from burns.

5. TIG reference manuals:

a. Naval Ships Technical Manual, Chapter 9920, Welding and
Allied Processes.

b, Mil-Std-002L8B (SHIPS), Welding and Brazing Procedure and
Performance Qualification.

6. TIG base metals and filler materials:

a. TIG base metals-and identification:

(1) Base Metals Identification
" Aluminum Acid
CRES Acid
Monel Acid
Brass . Acid
Bronze Acid . .
Carbon Steel Magnet and acid

b. TIG filler materials and identification

(1) Filler Materials Identification
Aluminum Manufacturer's shipping
. tag (bulk)

Carbon Steel Manufecturer's shipping
: tag (bulk)
Monel Manufacturer's shipping
: . tag (bulk)
CRES Individuzlly tagged or
stamped rods
Brass . Manufacturer's shipping
. tag (bulk)



Procedures to assemble L-1 lap, T-1 toe, and B-5 butt joints:
a, L-1lap joint:

(1) Clean surfaces to be welded 1" from the expecied toe
of the weld. o

(2) Overlep plates 5 X T of the thinnest member.
(3) Clamp plates together.
(ﬂ) Check alignment.
(5) Tack weld.
b. .T-1 tee joint:

(1) Clean surfaces to be welded 1" from the expected toe of
the weld.

(2) Place plates together (butt at 90°).
(3) Tack weld. -
(4) Check alienment.

Materizls and cleaning methods to remove extranecus materials
from TIG welding surfaces: .

-

a. Materials: File; acetcne or alcchol; abrasive cloth; hand or
Totary stazinless steel wire brush; metallic stainless steel
wool; industrial clean wiping cloth; and water.

'b. Cleaning methods:

(1) Clean edges of base materials for a distance of 1" from
the expected toe cf the weld using any one or a ccmbina-
tion of the following methods:

(a)(Rub with abrasive cloth followed by wiping with
) acetone, alcohol, or water damp clean cloth.

(b) Rub with stainless steel wool followed by wiping with
acetone, or weter demp clean cloth. ’

(¢) Brush with stainless steel wire brush (hand or rotary)
followed by wiping with acetone, alcohol, or water
damp clean clcth.

(2) Do not handle the cleaned surfaces.

(3) Reclean all parts which have not been welded within
eight hours.



10.

Tack welding procedure:

Limit teck welds to approximztely +" in length.

Make tacks so that they mzy be easily included in the final
weld. . '

Make tack welds every 6" for long sections. -

Remove and reweld all cracked or pocrly made_welds.

‘Do not weld beads.

-~

Tack weld each end for lap, tee, and butt joints.

Slot and hole as necessary.

Fusion welding procedure:

8.

Ce

Strike arc..

(1) Mexe contact, without high frequency, between base
material and tungsten electrode.

(2) Bsteblish arc with high freguency by holding tungsten
electroie approximztely " from base material (precise
distence depends cn intensity of high frequency.adjustment).

al
1
L

Establish puddle at one end of joint; }
Commence travel (insuring fusion of-both plates).
(1) Control speed by puddle size. |
(2) Keep ﬁuﬁdle size uniform at all't£mes.
Complete weld.

Stop forward travel.

Lift torch slowly until arc is brokén.



11.

12.

Procedure to TIG weld a pass (process basically identical
for all joints): 3

a.

C.

Strike arc:
(1) Make contact, withcut high freguency, between base mate-
rials and tungsten elecircde. .

\(2) Establish arc with high frequency by hdlding tungsten

T

electrode approxizately 2" from base materizl (precise
distance depends con intensity of high freguency adjustment).

Establish puddle at cne end of joint.

-

Apply filler materizl at leading edge of puddle.

Commence travel, insuri

ng fusion of both plates, with travel
always toward filler nmate

rial.

Continue travel, adding filler material as required, to
produce a uniform weld bead.

Complete pass.
Withdraw filler materizl.
Stop forward travel.

Lift torch slowly until arc is brocken; avoid melting ends
of plates while brezking arc. i '

Repeat process as necessary to complete a multi-layer weld;
however, clean each successive pass.

-

Types of visible defects in TIG welded joints, causes of, and
repairs required: : B : .

a.

-

- Visible defects and causes of:

Defects ' Causes
Undercut , ' Lack of filler material.
* Cracks Improper ccolinz.
Fuse throuzh Excessive amperage.
Burn thrcugh Excessive amperage; absence of
filler material
Incomplete fusicn: Insufficient amperage; improrer
- rod angle. _
Loss of purge - Insufficient surply of inerting -
i mediwn.



Porosity
Improper fit-up
Excessive reinforcement

Insufficient reinforcement
Cola spot

Tungsten inclusion

Visible defects and repairs
Defects

Undercut

Cracks

Fuse through

Burn through

Incemplete fusion

Loss of purge

Porosity

Improper fit-up
Excessive reinforcement
Insufficient reinforcement
“Cold spot

Tungsten inclusion

Long arcing.

Net fellowing procedure.

Too much filler raterial; insuf-
ficient rate cf travel.

Excessive rate of travel; insuf-
ficient filler raterial.

"Incomplete melting of filler

material.
Sticking tungsten electrode.

of :

Repair

Add more filler material.
Remove and reweld.

Do not repair.

Do not repair.

Increase amperage and reweld.
Do not repair.

Remove and reweld.

Do not repair.

Remove excess.

Add more filler material,
Remove and reweld.
Remove and reweld..



