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FORWARD 

The factual discoveries and insights gained from research on the 

course design process made this revision of the Manual necessary.  This 

edition is virtually a complete rewrite.  It supercedes early editions 

'and can be read without reference to them.  Major changes from earlier 

editions will be found in: 

a. More careful definitions of the training and training 

related terms used. 

b. A general clarification of concepts and procedures, 

especially those concerned with job analysis and skill 

analysis for training purposes, with principles of 

developing training exercises and curriculum outlines. 

c. More emphasis on the significance of the course mission 

for course design. 

d. A more thorough consideration of the importance and means 

of adapting to individual differences. 

e. Examples from a wider variety of duty assignments. 

We have been encouraged in the revision effort by the apparent need 

for a document of 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 the 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 the 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 of course content, especially information and theory, to the 

minimum needed to learn to perform the job task  The correct context to 

learn both mental 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 forgetting.  What is not soon used is soon 

forgotten, and (2) there is so much 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 savings would be if all such irrelevant material 

were eliminated throughout the Services, and students were trained for the 

job assignment to immediately follow. 

Courses 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 too often the instruction is conducted as 

though 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 



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 likely required on the first job assignment.  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 a block 
in the digram to the actual stage on the receiver chassis. He 
will do thL by reading the tube number (V-l, V-2, etc.) on the 
block selected'and locating the tube number on the receiver 
chassis that corresponds to it. Ke will confirm his co.:par.son 
S ding the tube'type"number (6SK7; 6SKS, etc.) in the bloc. 
and comparing it with the number on the outside of the tube. 

"Given a superheterodyne receiver block diagram, the student 
will be able to give the signal function of each block.  He will 
be able to identify the waveform associated with each bloc... 
Ss response will be judged correct when his reply is: .changes 
AC to-DC, amplifies the IF frequency, etc., ana 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 assignments.  As the Army points 

out (CON Reg 350-100-1, 1 February 1968): 

K "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 considered 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 cannot 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 course design process, constant reference 

should be made to the chapter describing the step one is trying to apply. 

Application of the course design procedure 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 

th^*: much training is ineffective.  Mathematics not used is taught electronic 

technicians (Anderson, 1962); physics not used is taught welders and non- 

destructive testers (Wells & Abra: s, 1970a); and detailed ASW and AAW 

tactics is taught CICWOs (Rundquist, 1966, 1967).  The footnote on page 



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 operation of test equipment (Abrams, 1962a, 1962b, 1965; Anderson, 

I960, 1962; Branks, 1966; Pickering & Abrams, 1962a, 1962b; Pickering & 

Anderson, 1960; Stern & Aiken, 1969).  Two surveys of sonar technicians, 

ten 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 technicians 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 a long way toward improving this situation.  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 the steps they find difficult, e.g., job analysis of complex 

duties.  In a word, changes in the Navy training system will be required 

to fully exploit the procedure.  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 professional fields 

contributing to training technology, (2) keeps course design completely 

job assignment oriented, and (3) puts the emphasis where the good 

instructor wants it—on his direct dealing with the student to facilitate 

his learning. 

Two of the most important outputs of the course design procedure are the 

Task Inventory (TI) and the Basic Curriculum Outline (BCD),  For the three' 

courses used as the main vehicles for the development of the procedure— 

the combat information center watch officer (CICWO) course, the electronic 

maintenance of the AN/SPA-34 repeater course, and the TIG welding course— 

these documents are given in Appendices A to F.  They are not relegated 

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

ease in finding.  They will be referred to often in the texts 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. 
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training 
The starting point for the design of a/course is its purpose or 

mission.  In the context of the mission.learning objectives are derived— 

the action olenents from the job tasks, the conditions element from the 

manner in which practice is given.to learn the actions, and the standard 

element from measures of what the students have learned.  The curriculum 

is organized in terms of the logic of job tasks, the mental and physical 

skills to be trained and in terms of learning principles.  The course 

is scheduled in terms of providing the flexibility required to adapt 

to individual differences in student experience and rate of learning 

as well as in terms of variation in the location of the duty trained. 

Lesson plans are developed to attain'the objectives, 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,. Need for a Systematic Procedure 

The need for a systematic procedure stems from <-he complexity of the 

course design process.  This is easily illustrated by the number and 

variety'of the questions a course designer must answer.  Is the course 

mission compatible with the training system, the job assignment system, 

the career management system, the operations system?  Is the mission 

stated so that it can be reasonably and consistently interpreted? 

Where do the learning objectives come from?  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? How select 

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 strategies of learning are 

most appropriate for particular mental and physical skills?  How does 

one make sure that course changes really improve 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 these 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 variety of technical and 

professional 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 aids, and techniques.  It is the number of 

technical fields in addition to the job expertness 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 ate brought to bear at the right times.  A procedure also 

keeps one continuously aware of what problems he is dealing with at what 

•stage in the design process, making it easier to manage. 

A systematic course design procedure puts the emphasis on designing 

• . a course substantially right in the first place.  It will be found by 

• those who really follow the procedure that the time 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 inspection.  No 

hurried, concentrated preparation involving changes on paper, but not 

*Ln the course, is required.  Courses are designed to be effective, i.e., 

to be directed toward the right objectives.  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 training 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 defined in an order which it is 

hoped will facilitate their comprehension. 

SYSTEM.  A group of men, men-machine or machine components organized to 

achieve a definite purpose or mission.  The size and scope of what one 

wishes to consider a system depends on one's purpose in dealing 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, a particular re- 

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

•Defense perspective.  From the standpoint of training management, an in- 

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 dutv. 

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 

Manual, either term will be used only in this restricted sense.  Examples 

are:  CICWO, SF A946, 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 adjective job will be attached, i.e., job task^ 

unless there is no possibility of confusion.  When the training action 

is being discussed, the adjective training will be attached, i.e., training 

task. 

EXERCISE.  A synonym for training task. 

TASK LEVEL.  A duty assignment is job analyzed into a number of Level 

I job tasks; each Level I job task, into Level II job tasks, each Level II 

job task, into Level III tasks; and so on until the smallest tasks to be 

trained are reached.  Levels of training tasks parallel job level tasks. 

SKILL.  (1) The capability of performing an action with a degree of pro- 

ficiency; or (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 

application of the skill, e.g., repairs in metal pipes are made by the 

x iding skill; estimating a CPA is done by applying the skill of ^^ 
problems^TTelative motion; ^.l^ting a tactical situation, is done by 
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skill of integrating appropriate information; determining course and 

speed to intercept a target is done by application of the maneuvering 

board problem solving skill; the determination of whether radar controls 

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

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.  Operations duties and tasks tend to be part of 

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

detect environmental situations and cues, asses them in relationship 

to an operational purpose or mission and take appropriate action. 

SUPPORT DUTY ASSIGNHENT.  A duty which supports the operations, i.e., 

it is'indirectly related to mission or purpose of the Navy.  They are the 

application of a wide variety of mental and physical skills to the mainten- 

ance, repair and/or operation of mechanical, electrical, electronic equip- 

ment, personnel and logistic systems^ ... etc-  Supporting 

duties can be part of information processing systems, equipment systems 

or of no system.  Welding, for example, is a complex skill used in main- 

taining any metal equipment or structure, i.e., welding is a supporting 

duty which is not tied to any system ► 
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TASK INVE-rrOKY (ft).     The Job tasks and skills that result fro. a 

Job ■       . analysis, arranged in an order convenient for trainl„S 

TrjL-SWCinC n--,- tS-D/OR TASK.  A doty, the joh tasks of which are 

oonwouaa .y Operations eission or by a,uip3ent of a^artlcni-^,^. 

These duties exist onlv to contribute to that system p 

a steam propulsion system, there would he no need for a BT.  Without a C1C, 

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

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

Signal Officer (LSO). 

SYSTEM ^SPECITK^ DUTY AXD/ORJTASK-  A duty involving skill application 

that'Trr^^i^^        's>'ste:a' e-g"waider' ph>,siciav"car" 
pentcr.  It is oriented to the materials or the conditions of the people 

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

organization. 
* 

<B+-<«O Qv^t-Gpi  the identification of 
SYSTEM ANALYSIS.  In terms 01 an existing s>stem, 

< ^Pd -o achieve    system goal(s), and the input - outputs 
functions perfomed .o dcni-se 

of each coroonent ccntrihotlns to each function.  In ter=s of the system 

■ desiener. the function and co.poneots =ust be developed or invented to 
ciesignei , discussed in this Manual     , 

j !,.*  **/ -in terms or GUL.> 
achieve the system goals.  Course design is/ 

assignments in existing systems. 

JOB r-AlvcTS.  The breaking of a job into a series of levels of job 

'  ,-ritv  m Wtex^/Sl^ing a billet into 
tasks of increasing specifxcrt>.  In .>ciV>      ./ 

duty.assiEn.=nts. these Into tasks and these into task elements.  In terns 

o£ this .anual, 3oh analysis Sttfent Siven in the course mission 

^ /for .,,  anaTvtic process. ^ . ■.    i   The*   t-e'-n is the narr.e /   the  ana^) LJ.U F 
into levels of 30b tasks. The tern is u 
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SKILL ANALYSTS.  The breaking of a skill into smaller physical and men- 

tal skills required to perfom it.       . 

TRAINING.  The preparation of individuals to perfora a specific duty 

or part thereof, 
9. 

a. EFFPXTIVL 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 

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

training is ineffective. 

b. EFFICIENT TRAINING.  Training is efficient to the degree it 

attains objectives with minimun- time and cost.  Irrelevant as well as 

relevant objectives can be efficiently attained. 

TRAINING PROGRAM. A series of units of instruction, which may or may no; 

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 thereof. 

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. 

RE-MEDIAL PART OF COURSE.  That part of a course designed to remedy 

the 
deficiencies in background to permit course entrants to entei/.mainstream, 

COURSE DESIGN.  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. 
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COl 
JRSE IMPROVEMENT.  Course improvement is of two kinds depending on 

whether course objectives are job relevant or job irrelevant, 

a. OBJEwXIVES RELEVANT.  lajproveinent ncre consists of attaining 

the objectives more efficiently.  This inprovement is typically gradual 

frotn class to class and stems primarily from use of test results in a 

feedback loop. 

b. • OBJECTIVES IRRELEVANT.  Improvement here consists of getting 

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

redesign. 

LEARNING OEJECTIVE-   An instructional goal of the course expressed 

in terms of three elements:  (1) theJ1eh£XioIal_acj^  the student is ex- 

pected to demonstrate during or at the end of the course, (2) the condi- 

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 OBJECTIVE.  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. 

EKP-OF-COURSE OBJECTIVES.  A learning objective describing the behavioral 

action expected from the student at the end of the course.  Typically, end- 

of-course objectives require the integration of enabling actions.  End-of- 

course,objectives are "^b-entrv objectives when a job assignment Mediately 

follows the course. 
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ENABLING OBJECTIVES.  A learning objective which helps the student 

achieve an end-of-course objective.  Actiqn 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. 

a 

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 CURRICULUM OUTLINE.  A series of learning objectives, each 
from 

ccompanied 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. 

ADMINISTRATIVE CUKRICULUM OUTLINE.  The basic curriculum outline 

■translated into the format desired for administration purposes, and 

arranged to show the training schedule. 

The above terms will be used strictly as defined above to achieve 

f 

clarity.  A reader encountering difficulty in determining meaning of any 

part of whet follows would do well to check these definitions. 
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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 

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 TEN STEPS in the course design process follow: 

1. INTERPRET (DERIVE) COURSE MISSION 

2. IDENTIFY JOB INCUMBENT TASKS  •' 

3. ESTABLISH QUALITATIVE JOB ENTRY STANJARDS 

4. GROUP'JOB TASKS FOR INSTRUCTIONAL PLANNING 

5.' DEVELOP TRAINING TASKS 

6. SPECIFY THE TESTS 

7. COMPLETE THE OBJECTIVES 

'  ..  8.  ORGANIZE AND SCHEDULE THE COURSE 

9. .DEVELOP'AND CONDUCT LESSON PLANS 

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 coricern the how of deriving them. 

Vhile 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 interrelated.  VTncn the designer 

is interprctins the nission, he will be anticipating the job analysis; when 

he is doing the job analysis he will be anticipating the training tasks to 

which job tasks are going to be converted:  Khen he is developing exercises, 

•i 

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

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

will be thinking of how he will use them to improve the course.  When he 
v 

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 earlier steps.  Changes can then be 

made.  The course designer will find this a common 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 end 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, guides the task analysis by showing 

where to start and the distinction between main course and remedial content, 

and shows the place of application of what 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, 

1-12 



(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 

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.  Identify 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 arc, if developed correctly, the key to effective 

and efficient attaimient of the course mission.  Their course design 

purposes are to control course content, guide the instructor in the 

selection and organization of training materials, instructional 

strategies, evaluation 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 

1-13 



of the learning objective is the training task used in the school 

situation.  The conditions element is the specification of  the train- 

ing task.  The standards element is based on measuring student learning 

and is expressed in terms of the tasks the student is expected to be 
a 
able to'do when reporting for the duty assignment 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 action and the conditions elements, and the 

standard. 
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1.  SHIPBOARD TASK:  /^^prclminary settings on the AN/SPA-34 

Ta.V  0   Given an unlabeled drawing of the front panel 
controls of the AN/SPA-V.. the trainee labels 
each control and identifies its functxons. 
Technical manual and class notes may be used. 

Standards:  Mo errors. 

Training    Performs • .     .    „„.«„,. 
Task:       /     -preliminary settings, from memory. • 

Standards:  No errors. . ■•    , 

2.  SKIPBOATUj TASK:  Serves as a CICKO during a normal steaming CIC 
watch on- a combatant ship steaming independently. 

Training    In a classroom exercise, three slides will be 
Task:       displayed simultaneously depicting various CIC 

status boards, plots, and equiprent accompanied 
by audio-taped transmission of sound powered 
telephone and radiotelephone communications.  The 
situations will present problems of a ship steam- 
ing independently. 
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Infornation fro:n the various sources is not 
always compatible.  The student nust '(1) compare 
the infcreation with displays for their com- 
patibility; (2) detect and record plotting, 
display, and communications errors; (3) assess, 
in writing, the ir.-~ed-.„te situation as shown on 
the slides; and (A) state in writing what recon- 
mendation CIC should make to the bridge. 

Standards:   80% accuracy. 

SHIPROARJ TASK:  Constructs mock-ups and assembles joints for TIG 
velcing. 

Training 
- • Task:       Identifies and assembles L-l lap, T-l tee, and 

B-5 butt joints for TIG welding. 

Standards:   Assembles each of the above joints with 100% 
accuracy. 

SjjIPEOARD TASK:  Repairs auxiliary" fuel tanks (i.e., in boats) by 
TIG welding cracks in carbon steel for acceptance 
in accordance with approved shipboard procedures 
and AAVSHIPS 0900-003-8000. 

SHIPBOARD TASK;  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-SID 
278. 

Training 
Task:       TIG welds 16-gauge carbon steel plate in a tee 

joint in a flat position. 

Standards:   Passes NDT visual inspection with no rejcctable 
defects. 

Training "    . 
Task:       TIG welds 16-gauge carbon steel plate with a B-5 

butt joint in the flat position. 

Standards:   Passes NDT visual inspection with no rejectable 
defects. 
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The objectives given above have several characteristics worthy of 

note.  They are job action oriented with verbs such as inspects, cleans, 

constructs, installs, repairs.  Sone contain more than one action verb, 

e.g., "inspects, interprets, and evaluates."  Whether one or more action 

idB  included in an objective depends on the need for separation for train- 

ing purposes.  If they need training independently, they should be in 

separate objectives;•if they do not, they can be combined in one.  In 

initial course design, one cust make 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 A^.  It will be seen in the Basic Curriculum 

Outlines in Appendices B, D, and'E that one shipboard task 

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

licit to the number of shipboard tasks that can be consolidate' for pur- 

poses of training or to the number of training tasks that may be required 

to achieve one job task.  Perhaps the most obvious difference 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 elements are meaningless 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 n' mber A 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 procedure 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 assignments. 

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

standards, it will be recalled, refer~to the standards for job tasks. 

Quantitative   standards   for .  shipboard   tasks  are few,   so 

by necessity these standards will be largely qualitative, i.e., expressed 

in general terms, hence obtained by some kind of rating technique. 

The Task Inventory identifies 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 must do 

successfully.  Typically a   course does not train for all possible job tasks; 

nor does, it train all tasks chosen to the proficiency level that is required 

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 andj 

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

have narked effects not only on time requirements for the course but on 

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

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

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. 

What this step accomplishes is to eliminate any tasks 

that need not be trained, and distinguish between tasks with "knowledge 

about" and with performance standards.  It is the latter on which the 

course should concentrate.  Students should be given guidance in 

learning the former by themselves. 

d.  Step A.  Grouo job tasks for instructional planniri^.  This 

step  moves   the  sequence of  job tasks toward the   curriculum 

outline.  The major purpose ofthe step, however, is to. bring together 

related job tasks so they can be scanned to determine which can be 

combined into.single training tasks.  If job tasks that should be 

combined into a single training task were not readily identified, more 

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

accomplishment of the next step in the procedure. 

e.  SteI1_5^_DeveloiLJ^^ 
This  steP is i^isPen- 

■ 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 are modified in no 

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

some requiring computer-based simulation to carry them out.  In_the_iieveloR- 

ment of training tasks it will be found that the conditions eleaents_of 

learning oblectlvej^eaerEg r.aturally.  These trrining tasks must be devised 

so that some part of each can serve as a test to measui  what the student 

^■A reminder:  training actions, training tasks, and training exercises 

are synonymous in this Manual.     I»19 



has learned.  The course designer must, therefore, think about what he will 

score and how, as he states each training task.  Steps 5 and 2 are the 

really complex steps in the procedure.  Effort devoted to Step 5 will be 

futile, however, unless the job tasks (Step 2) have been stated adequately. 

Step 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; 

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

(5) Determine the practicality 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 

the 
job analysis, has been left to this point to a\Did/confusion that 

a      a 
arises if one trijs to do both/job and/skill analysis at the same time. 

Skill analysis can be very difficult to do, often requiring professional 

study.  Course designers must be alert to the need for securing such 

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

can be typed as a document. 

Note also 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 

prevent unnecessary 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 gstlmates.  A test can be based on observation of per- 

formance in accordance witb a carefully prepared checklist.  It can be 

a simple rating scale, v:ith conditions of what and how to observe 

.defined.  It can be a score based on a standard way of administering 

rfblected 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 stressed 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 why 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 how it, or parts of it, can be constructed and scored 

.to measure student'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, the mental and physical skills to 

be performed.  Developed in tlie 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 twd have by far the most long run value.  They serve 

the first purpose by telling the instructor how nany students have 

attained standards of course objectives and how 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, 

standards must be added.  Having a test, how are standards to be set? 

The first guideline comes from the degree of qualification for job-entry 

performance stated in the course mission.  Apart from the case where 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 objectives 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 miniraums have 

been established for all objectives, they can be edited. 

Having standards for each objective does not solve the problem of 

standards for the course as a whole. On what kind of judgment should 

these standards be based?  The only answer that 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 which docs 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, makes 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 terns 

of the logic of what is being trained and in terms of learning principles. 

Necessary 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 a manner that 

permits adaptation to individual differences.  This requires scheduling in 

large blocks of time, rather than in 50-minute hours. 

i.  Step 9.  Bevolop 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 

detail to develop even more specific learning objectives for his own 

guidance.  It involves consideration of instructional strategies, 

methods, and management of each student's learning process.  How much 

lesson .planning the course designer should do and how much left for 

the 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 ASM 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 

necessary a corresponding variety in lesson plan format. 

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

back step, based on the information from tests of what students have 

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 

'trccpt fnr n rni 1 Hfcng ''t-^^^-L^m tjhspttsv^fiie  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, 

differences are surprisingly rainimal.  How effort is distributed among 

the steps, and how they are interrelated do show some differences that 

need to be taken dnto account.  Each chapter discusses a course design 

step in general terms and then the application to the CICWO, ET, and 

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 comprehension. 

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 contents,.therefore, cannot be under- 

stood in terms of the discussion about 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 procedure.  Insights were hindsights 

more often than foresights.  Each course design is described, 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 implied 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 short, the courses were used as a basis for the 

development and tryout of various parts of the design procedure and have 

not yet served as vehicles for complete implementation. 

1-25 



TABLE OF CONTENTS 

Page 

CHAPTER II - STEP 1.  INTERPRETING THE COURSE MISSION .....    1 

1. Mission for the CICWO Course    3 

2. Mission for the AN/SPA-34 Course  . . .    L 

3. Mission for a TIG Welding Course    5 



CHAPTER II 

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 ±s 

^o be trained, to do (2) what, (3) to what dep.ree of qualification, (A) where, .. 

and under (5) what general conditions Which of these must be explicitly mentioned 

depends on the particular duty assignment.  The who specifies the course 

entrant—Seaman, Fire Control Technician third class, junior naval officer, 

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

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

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

are accepted, it guides the distinction between main course and remedial 

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

the job or part of the job for which the training is to be given—CICV.'O,'- 

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 ship training.  This in turn effects 

the length of the course.  Where refers to ship type, e.g., all combatant, 

FRAM II 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, e.g., 

extreme temperature which will effect the manner in which the job must be 

performed.  These general conditions apply to all the learning objectives 

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 cor.bat 
information center supervisors" aboard naval ships during 
all readiness conditions. 

2. To prepare non-rated personnel for qualification as nozzlenen, 
hoscnen, and messengers of a fire-fighting team aboard naval 
ships. 

3. To prepare senior radarmen, E-5 and above, for qualification 
as radar control officers  (-CO) aboard attach carriers, cruisers, 
guided missile frigates, and guided missile destroyers, during 
readiness condition one. 

4. To prepare experienced naval officei's for qualification as 
combat information center evaluators aboard attack carriers, 
guided missile frigates, cruisers, and guided missile destroyers, 
during readiness condition one. 

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

6. To prepare nonrated seamen and sea-en apprentices to meet the 
practical factors requirements of signalman third class. 

7. . To increase a sonar operator's skill :.n classifying subsurface 
contacts to the skill level of experienced sonar operators. 

The who and the what are stated clearly in every case.  Numbers 1 to 5 

give degree of qualification in terms that require additional shipboard 

training and require some interpretation'by the job expert instructor. 

Number 6, however, pins the qualification by reference to standards in the 

Qualification Manual. ■ • 

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

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

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.   Of 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 problem does not 

exist for specific equipment maintenance duties.  It does exist if 

locations contain different varieties"of equipment 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 general technical craft, e.g., ' 

welding, and/or profession are required 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. 

2 
1.  Mission for the CICWO Course 

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. Biock 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 

a. 
readiness conditions.  With a mission stated in this manner, the mam 

problems in interpretation concern "early qualification" and the "where." 

The former is not too difficult.  The latter poses a problem with 

serious consequences.  Time constraints, for example, for the watch 

officer course have resulted in restricting 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 possible 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 III was not 
of 

included 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. 
3 

Mission for the AN/SPA-3A Course 

3The discussion of the A7''SPA 35ourse here and in later chapters 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 AK/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 redpne 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.  UTiile these changes in the design of a course for the 
AN/SPA-3A 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 thera.  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 AK/SPA-3A 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, r.or 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 it is a specific equipment, the 

AN/SPA-34,the maintenance of which is being trained.  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 Uelding.Course . 

Crafts such as welding, which include many subskills, raise the 

location 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.     .    '  : 
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becomes one of determining what kind of' welding skills are required where. 

Once this is determined 
/the mission of vyelding training courses can   :. be defined in terms of 

a training program so that particular training courses prepare for 

particular duty assignments. Vhat  this means is that all job tasks 

•requiring 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 "A" 
school graduates) for NEC A951.  SFs with this NEC:  (1) 
silver braze on Class P-3A or P-3B ferrous and nonferrous 
piping systems, and (2) structural braze weld and fuel gas 
veld on Class E and F ferrous and nonferrous metals in 
accordance with NAVSHIPS 0901-920-0003 (NSTM 9920). 

Plate Welding Course: : 

To prepare eligible Shipfitters (SFs with a combined ARI/MECH 
of 105 or "A" School graduates) for NEC SF A952.  SFs with this 
NEC:  (1) KMA weld category C, D, E, and F welds on steel 
alloy plate, (2) MIC weld category E 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 
(NSTM 9920). 

Pipe Velding Course: 

To prepare eligible shipfitters (SFs with NEC SF 4952) for 
KEG SF 4954.  SFs with this NEC MMA weld:  (1) category G, 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 (NSTM 9920) , . .'  .  . 
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High Pressure Pipe Welding Course: 

To prepare eligible Shipfltters (SFs with NEC SF 4954) for 
NEC SF 4955.  SFs with this KEC MMA weld:  Category C, D, E, 
and F welds on carbon molybdenua and chromlun molybdenum 
piping systems as per NAVSH1PS 0901-920-0003 (NSTM 9920). 

• Nuclear Plant Coaponents Welding Course: 

m. 
To prepare eligible Shipfitter (SFs with KEC SF 4955) for NEC 
SF 4956.  SFs with this NEC:  MMA 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 MMA weld category A, C, D, E, and 
F welds on steel alloy plate as per NAVSHIPS 0901-920-0003 
(NSTM 9920). 

Course missions defined in terms of NECs naturally have a different 

format.  The who, what, and standards 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 (1959).  To illustrate the course design procedure the TIG welding 

unit of the plate welding course (NEC SF 4952) is considered for 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 

Shipfitters (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 development of good learning 

•objectives.  The essential element of each learning 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 

Job analysis is a logical analytic process.  Its goal is to obtain a 

list of all the job tasks for which training is required to perform the 

duty assignment g-en in the course mission.  In doing a job analysis one 

starts with this duty assignment and asks, "What must the job incumbent do 

to perform this duty?" Note that the question is asked in terms of what the 

job incumbent must do, and NOT in terms of what he must know.  The answer 

to this question directed at a mission duty 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 

steam propulsion plant," for a BT duty; "Relieves the watch," for the CICWO 

duty.  The job analysis question is asked again of each broad job task and 

the answer will be in terms of more specific t:sks, 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.  In 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 identified.  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 meeting of a group of job 

experts, Steps 3 to 5 by one job expert working alone and having his efforts 

reviewed by a series of job experts, each working independently.  What is 

meant by "sequencing" will become clear as the job incumbent task identi- 

fication step is described for specific courses. 

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 
not 

became unnecessary when the system changed but the changes were/incorporated 

into 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 tbe main steam propulsion plant. 

The job analysis resulted in the following list of tasks: 
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LEVEL 1 JOB TASK . 
! *0        Partigipates in a detail operating the main stean prcpuls.on 

plant 

IT t^u.   t-^cV- 1 f)  "Particinates in a detail operating Analysis of Level I job task l.U,  rartit-J-u* 

the main steam propulsion plant," into 

LEVEL II JOB TASKS 

1 i        Operates and monitors steam generating system 
1 2        Monitors expansion phase equipment, and adjusts as needed 
1.3        Operates and monitors mechanical propulsxon gear 
■^4        Monitors lubrication system 
1#5 .     Monitors condensation system . 
1*5        Monitors feed system 

5An extract from a job Task Inventory being developed by Dr. E. H. 

McAlister for the entire BT rating. 
6Tasks identified from the analysis of ^is task must performed by 

all BT-2s and above.  At different times eacn yill pla> a ax.xer._. 
in the procedure.  All must, therefore, be trained in all. 
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i  •   r i „ ,ni   TT nnS rAcjk 1 1  "Operates and monitors stea;Ti Analysis of Level U job task J---1-!   r 

generating systen,  into 

'  LEVEL 111 JOB TASKS 

Operater, inspects, and maintains s-.pan generator 
Monitors, insoects, and maintains oil-bcrning cquipnent 
Monitors, Inspects, and maintains air distribution equipment 

1.1.1 
1.1,2 
1JL.3 
l!l.^   .  Konitors. inspects, and maintains ieed vater system 
1.1.5      Employs chemistry equipment 
1,1,$ Monitors and inspects automatic controls 

An 
'  .   r ,  „-. TTT -;^s t-P^k 111  "Operates, inspects, and ir.ain- alysxs of Level lii joo t-dSK i.i.-i-,   i      > 

tains stea-i generator, into 

LEVEL IV JOB TASKS  .    • 

1.1.1.1 Lights off steam generator 
1.1.1.2 Operates steam generator 
1.1.1.3 Secures steam generator 
1.1.1.4 Applies emergency procedures (casualty control) 
1.1.1.5 Inspects, maintains, and repairs steam generator 

Analysis of Level IV job task 1.1.1.1, -'Lights off steam generator 
in a cold plant with auxiliary steam available, by performing (1) tasks 
in the folloving sequence," into 

LEVEL V JOB TASKS 

1.1.1.1.1 Establishes water level in steam generator 
l'. 1.1.1.2 Establishes oil supply for steam generator 
l'.1.1.1.3 Establishes air supply for.steam generator 
l.*l!l*.1.4 Lines up vents, drains, and steam protection 
1.1.1.1.5 Lights off steam generator (forms steam)  __ 
1.1.1.1.6 Secures vents 
1.1.1.1.7 Realigns drains 
1.1.1.1'. 8 Realigns steam protection 
1.1.1.1.9 Maintains water level in steam generator 
1.1.1.1.10 Raises steam to operating pressure 
1.1.1.1.11 Opens steam stops 

Analysis of Level V job task 1.1.1.1.2, "Establish.ee oil supply for 
steam generator by performing (11) subtasks in the following sequence," 
into 
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LEVEL VI JOB TASKS 

l^'H'H     LlneS Up fliel oil suction to pur.p 
J-.1.J..1.Z.Z Lines up fuel oil heater 

H'l'H*.3     Lincs u? fuel 0±1  supply to burner 
111 lot ?eCkS 0Pe-ration oi' quick-closing valve 
J..X.X.J..2.5 Opens recirculeting valve 
1.1.1.1.2.6 .Starts fuel oil service uur.o 

1 li* tio CheCkS opcration 0^ relief valves 
rrt'Too ^'^ in Stean t0 fue:i oil heater 
T"-, .;■; Ensures oil te-peraturo is raised to o-^r'-.--n~ , 
1.1.1.1.2.10 Asse-blos fn-o ^-i k       , ,   to  0Perating tenperaturc 
1.1 1 1 2 11 ?!* it  / f     burners or lighting-off size 1;1-1-1;2-li Installs fuel oil burners thus assembled 

Note how specific Level VI tasks are.  The analysis stopped at this 

point because, given instructions, any student will be able to do these 

simple tasks.  They are like turning a knob to adjust a dial.  Several 

criteria .for stopping the job analysis are developed in relationship to 

the discussion of this step in relationship to particular courses. 
tasks 

It should be obvious from inspecting the BT/that have been used to 

illustrate the job task identification problem that the job analyst is not 

looking for anything new, anything that he will be surprised that he does. 

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. 

Inspection 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 

•Verbs 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 complete.  This means that how they are accomplished 

must 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 meaningful, i.e., the "how" 

must be included.  It is the writer's preference to err on the side of 

overexplicitness in this respect.  A job task like "solders a copper wire to 

a lug," appears explicit, yet the verb is not really job oriented.  This 

simple skill is not likely to cause any tourse 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 

/ ^hl how.  Both are needed in the job task statement.  Frequently, the 

point of how (by what action) 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 analysis. 
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Complex skill analysis is postponed to Step 5 to avoid the confusion that 

ises from trying to keep too many and too different things in mind at ar 

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 

numbering system.   Essentially it identifies task levels as follows: 

Level I Tasks:     1.0 "      2.0        3.0, etc. 

Level II Tasks:    1.1        2.1        3.1, etc. 

•Level III Tasks:   1.1.1      2.1.1      3.1.1, etc. 

Level IV Tasks:    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 steam propulsion plant," was analyzed into 

6 tasks; 1.1, into 6; 1.1.1, into 5; 1.1.1.1, into 11; 1.1.1.1.2, into 11. 

Note also how the job tasks become more and more specific as the 

hierarchical order is descended.  Note 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. 

III-7 



One additional technique is required 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 

•bf the job task order.  If 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 Job 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 general procedure for task identification were 

applied to develop the CICWO Task 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 I tasks.  As noted, the goals of 

this step are to(l) identify in action terms (verbs) the broad tasks the 

job incumbent must perform to accomplish the duty assignment described in 

*the course mission, and (2) to sequence these in a manner that facilitates 

the analysis 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 duty assignment can be analyzed into broad 

information collecting, displaying, processing, evaluating and disseminating 

tasks.  These are not satisfactory for constructing a Task Inventory for 

training purposes because they are not what the CICWO broad duties actually 

are.  Rather, information processing tasks are a generalized description 

of what is really done.  When one starts to analyze 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 of 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: 
t 

LEVEL I JOB TASKS IS FINAL CICWO INVENTORY 

1.0 Serves as a CICWO during a normal steaming CIC watch on a com- 
batant ship stea~ing independently. 

2.0 Serves as a CICWO in a CIC involved in supporting a ship maneu- 
vering in formations and screens. 
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S/O^rves as a CTKO in a CIC participatir- in a man overbpard recovery. 

i».0 Serves as a CICV:0 in a CIC participating in a Search and Rescue (SAR) 

Operation. 

5.0 Serves as a CICtfO in a CIC involved in the prosecution of air contacts 

fc    in an .AAV? Condition III. ■     ." . 

6.0 Serves as a CICrO involved in prosecution of suspected submarine con- 
tacts in AS/.' Condition xxl. 

7.0 Relieves the vatch. 

Carrying out job task 1.0 involves most of the basic tasks of the CICWO. 

Tasks 2.0 to 6.0 require these fundamental tasks plus some more.  Task 7.0 

involves all of the preceding six.  The Task Inventory can be shortened 

by not repeating in Level II'those job tasks also required in later levels. 

(See Task Inventory for CICWO in Appendix A for how this can be managed). 

It takes some trial and error to discover the way Level I tasks should 

be stated.  If the course designer keeps firmly 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 levels 

until patterns 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 all the shipboard tasks to be trained he can think 

of and put these on Job Task Cards.  By arranging and rearranging the cards, 

LGvd • 
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.  Identifying and Sequencing lower level tasks.  Just  as 

Level I    tasks   should  be    clearly   distinguishable  from each 

other, lower level tasks should be distinguishable from tasks above, below, 

and at the same level in the job task analysis hierarchy.  To-put this 

another way, a job task should be so stated that the integration of per- 

formance of all at one level adds iip'to the accomplishment of the task above 
the 

than'and can be analyzed into/job 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 analysis question.  As tasks that are 

repetitions 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 tasks.  The 

Task Inventories in Appendices A, C, and E, show a number of ways of doing 

this. 

Just as with Level I tasks, all tasks at lower levels should be 

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

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

As one moves toward the more specific tasks at the lower levels of analysis, 

however, the sequence makes less difference, e.g., it makes little difference 

from a job analysis point of view whether the task "monitors surface search 

■bperator 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 

search operator in search for and detection of .electronic emissions, and 

the processing and reporting of intercept data." 

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

order to 7.0, the essential question, ."What must the job Incumbent do 

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

LEVEL II JOB TASKS FOR LEVEL I  JOB TASK 1.0 

Level I Task . '   .       • 

1.0 Serves as a CIC^'O during a normal steaming CIC watch on a 
combatant ship steaming independently. 

Level II Tasks 
o 

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 I Task 

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

8. 
To monitor means to detect and correct errors of the men and 

machines under one's supervision. 
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Level TI 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 II 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 Recommends 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 a CIC participating in a Search and Rescue 

(SAR) mission. 

Level -II 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. 

Level I Task 

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

Level II Tasks 

5.1 Monitors CIC personnel involved in prosecution of air contacts 
in an AAW Condition III. 
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5.2 Serves as AAM Evaluator in an AAVJ Condition III. 

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

Level I Task 

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

Level II 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 III. 

6.3 Recommends to Conn the appropriate maneuvers to place own 
ship in position to conduct urgent attacks or evade detection 
as applicable. 

Level I 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, recommending. 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 them /will be the ones /. become the source 

of the action elements of end-of-course learning objectives for the 

course. 
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Each job task   is     written on'a separate card, termed the 

Job Task Card.  An example is given in Figure 1.  Note how the task 

statement was changed and renumbered.  This frequently happens because 

of the self-corrective feature of the procedure.  A 5" X 8" card or pad 

the . .    ,     ,        c u 
*sheet  has been used for /  Job 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 

statements. 

A Training Task Card is also required.  This is not developed until 

Step 5.  The Training Task Card, companion to Job Task Card 1.2.2.1^18 

illustrated here for convenience of the reader-  The Training Task Card, 

it will be noted contains a complete learning objective. 

>.1.10b    Determines, 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 collision exists for own ship 
and a 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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Shipboard task numbers:  1.2.2.1, 1.2.2.2.1 

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 
classroon slides depicting five situations 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 
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c.  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 

k 
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 from 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 between solutions to the 

problem, none of which necessarily - requires him to solve maneuvering board 

problems.  Query brought out the fact that the CICWO frequently had to 

serve as his own maneuvering 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 ire skills in relation to solving maneuvering board problems.  What 

each uses these skills for is not the same.  The more complex tasks 

from which the 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 desired course and speed quickly and accuratly to 
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confirm actions already started.  The CICWO duty assignemnt requires the 

monitoring of the maneuvering board plotter to ensure accuracy of his 

solutions.   This higher level nonitoring task requires the CICWO to 

compare the naneuveiing solution with information on the DRT, the radar- 

sc^pe and integrate    this with information about the situation he 

has obtained or.can obtain from other sources.  This kind of integration 

is the essence of the CICWO duty but not that of the maneuvering board 

plotter.  The job task identification must clearly distinguish between 

the job tasks-of two positions as different as these. 

In turn, the maneuvering board problem solving task should not be 

included in a CICWO Task Inventory unless he must serve as his own 

maneuvering board operator and .hence must learn maneuvering board 

operator job tasks or unless the monitoring task of the CICWO requires 

for its accomplishment the ability to solve maneuvering board problems, 

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

a 
necessary that/CICWO be able to solve maneuvering board problems but not 

with the same speed as a maneuvering board operator, in order to perform 
operator 

his   job task of monitoring the solutions of the maneuvering board/and 

comparing them with DRT solutions. •  Judgments on these matters must 

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 

^prepare 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 instructor 

can analyze into all the lower level tasks; and (4) stop when a job task 

Is reached the course entrant is supposed to be .'.ble 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 criterion for stopping the analysis.  An 

example of a task statement that could mislead for training purposes 

(remember the job task is the source of the action element of the 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 tcvarrds 

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 presentations 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 and 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, is 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 1.1.1.2, Detects incorrect reporting procedures of the 
radarscope 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 CICTO 

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 radarscope 
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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is an enabling 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 . 

*    It is from this  last/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 

action 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: 

a. 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 equipment 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 stated 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 like the CICWO he will sometimes 

come to a task, the accomplishment 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 finds 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 

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 

mainstream of the course is concerned.  The designator, the rate, or 

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

to be made.  Entrants to the CICWO 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, the analysis continues.  If the course 

entrant can be expected to perform a task like, "selects significant 

submarine contact data for dissemination to various command levels," the 

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

be analyzed further as follows: 

Determines the reliability and significance of CIC ASW 
information with respect to tactical requirements; 

Correlates CIC data with information from stored sour ces, 

Determines, for recomrendations to Conn, appropriate sub- 
marine and/or torpedo evasion maneuvers. ' 

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

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

not meet the requirements for entering the mainstream, the analysis must 

be continued until the smallest task to be trained in the remedial section 

is reached.  Note that it is not only lower level tasks that are of concern 

here._ A course entrant may be able to do one of the Level I tasks. 

Identification of what job entrants can do requires pretests.  Their 

use permits checking the decisions reached by the course designer in 

stating the course mission ^.nd in stopping the analysis.  This is another 

instance of the operation of the continuous self-corrective feature of 

the course design procedure. - 
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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 designer must make a judgment on how far to go on the basis 

^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 

analyzed 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 his 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, particularly.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- 

taining the AN/SPA-34 completely parallels the Job task identification 

step for the CICWO course.  The same job analysis question was asked, 

the same problem in sequencing was encountered, the same procedures 

followed, and the same criteria for stopping were used.  The existence 

9 
of the Technical Manual (TM)  and the Maintenance Requirement Cards 

the 
(MRCs) takes some of /  analytic burden in identifying job tasks from 

the shoulders of the course designer and adds another criterion for 

stopping the analysis.  This will be discussed later. 

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

started with the job analysis 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 preventive maintenance, performs 

corrective maintenance, documents maintenance 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 the 

existence of a malfunction, isolating it, making the repairs/replacements/ 

adjustments required, and documenting them.  Level I tasks in these terms 

follow: 

9 
For brevity the "TM" from here on is to be read "TM and/or MRCs." 

111-24 



1.0    Extracts infornation 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-Ac multimeter, and AN/USM-115 to trigger 
the AN/SPrt-34] in accordance with procedure in the applicable 
Operator's Manual (CM):  (1) 

* 
3.0    Performs  checks  and tests,following 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 3M 
Manual, 0PNAV 43P2. (l)  - 

7.0    Performs equipment associated job tasks.  (1) 

Five commentr 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 included in the course or left to ship- 

board training or experience.  As will be seen, there was one equipment 

associated task, the training of which could be easily fitted into the 

course.  Second, the above Level I tasks 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 equipment main- 

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

of changii. 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 these 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, repair it,'arid finally document it.  Once this 

sequence had been determined there was little problem in completing the 

job analysis without repetition complications. 

Fifth, this sequence of Level I tasks markedly shortened, not only 

the Task Inventory, but the job task statements themselves.  Having Task 

1.0 concern the use of the TM, it is understood to be included in all 

succeeding tasks.  Further reference as "in accordance with the procedure 

set forth in the Technical Manual" becomes unnecessary, except for emphasis 

in the Level 1 or II tasks. 
b.  Identifying and sequencing lower level trasts.       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 II Tasks 

1.1 Extracts information from the schematics, general and 
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 

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 II Tasks j; 

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) 

2.3 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 II Tasks 

3.1 Performs 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 TM procedures and safety precautions and compares 
them with the theoretical.  (2) 

LEVEL II JOB TASKS FOR LEVEL I JOB TASK 4.0 

Level I Task 

£.n    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 

A.l    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 piocedures.  (1) 

4.2"   Isolates a malfunction td a circuit in     the AN/SPA-3A locat- 
^ .ing test points and components, following safety precautions, 

using logical troubleshooting procedures, the schematic diagrams, 
and appropriate test equipment.  (2) 

LEVEL II JOB TASKS FOR LEVEL I JOB TASK 5.0 

Level I Task 

5.0 Performs maintenance actions.  (2) 

Level II Tasks 

5.1 Replaces damaged components, cracked or.frayed insulation.  (1) 

5.2 Replaces or repairs printed circuit boards.  (1) 

5.3 Solders loose connections.  (1) 

5.4 Aligns and adjusts circuitry and assemblies.  (2) 

LEVEL II 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 OPXAV Form A790-2K for each maintenance performed, 
except those performed for daily and weekly maintenance. 

LEVEL II JOB TASKS FOR LEVEL I JOB TASK 7.0 

Level I Task 

7.0 Performs equipment associated job tasks.  (1) 

Level II Task 

7.1 Briefs operators on basic characteristics and accuracy of 
AN/SPA-3A repeater.  (1)  . 
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Note that Task 6.0, documentation, breaks down into but one task, 

"completes OPNAV Form A790~2K 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 

purposes.  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 developing a Task 

Inventory for training purposes, attention must be exclusively focused 

on what the job incumbent does with and to the equipment.  There is 

no effort at this time to analyze complex-skills that must be learned. 

These are identified in Step' 5. 

The complete Task Inventory is given in Appendix C. 

used 
c. Stopping the analysis.  The crit'eria/for stopping the analysis 

of the CICWO duty apply here.  It is continued until the most detailed 

task, the performance ofwhich 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 purposes. 

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 who 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.   There is, of course, 

the possibility the instructor wishes to introduce then in the Task 

Inventory for an instructional or administrative reason:  shortage 

oi  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 the Manual.  In the present instance, some tasks in the 

TM    are repeated in the Inventory and some are not, the decision 

based on such considerations. 

Task 2.1, "Sets up, checks and operates the 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 answer 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 the 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 recognized by ET instructors as the critical one in trouble- 

shooting. 

Similarly, Task A.O breaks into isolating a malfunction to the 

functional section as the basis of the measuring tasks performed under 

3.3 and then isolating the malfunction to a circuit. 

Tasks 4.1 and A.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. 

"c.  Use warning signs when required. 

"d.  Follow prescribed procedures for fighting an electrical 
fire. 

"e.  Follow prescribed procedures for treating shock. 

"f. Tag switches.      ; ^■ 
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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 no 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) Use a rubber glove if nature of work permits 

"(7) Have men stationed by circuit breakers or 
switches 

"(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. 

"(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 

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

5. • Job Inctmbent Task Identification for a Welding Duty Assignment 

Duty assignments involving ' complex crafts such 

as welding, usable 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 

organization, 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 is complex and there is wide variation in the 

subsets of skills to be applied at different locations.  Such a skill is 

welding.  All welding '    .        joh tasks required by 

the Navy therefore need identification before course missions can be 

defined in terns of the what subskills and the where they are to be 

applied.  If, for example, all job tasks at a particular 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 
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courses to become a training program. ' This puts Step 2 before Step 1 of 

10 
the ten-step procedure. 

The missions of such a series of welding courses have been given on 

pages II-6-7.     .  The way in which these missions 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 difficult 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 of each welding process and its 

associated welding parameters, i.e., the job tasks, (3) grouping them 

for course allocation, and (4) stating the course missions. 

(1) Identifying the equipment systems 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 grouped the vessels (Rundquist & Myer    1968, 

p. 3) substantially as follows: 

iarhe course design procedure's illustrated as though such course 
missions had not yet been derived.  If such missions exist, the course 
dSner should follow the course design procedure described far enough 
to detect incompatibilities between ship and school fining or btween 
job tasks the student can perform at graduation and that he will be 
required to perform on the job.   111-34 



(1) Diesel and lov-pressure steam (■^L 600 psi Class 
P-l system with carbon steel and CMo piping), (2) high- 
pressure stean ( > 600 psi with CMo, CrMo piping), (3) 
nuclear ships, (M submarine tenders, and (5) other 
tenders ard repair ships.  Since diese] and low-pressure 
steam driven vessels represent substantially more than 
one-half of Navy ships, it is clear that if the training 
for the v.'elding 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 (program) 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 were identifiedf  (1) .firemain, flush- 

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

secondary steam, drains (main, secondary and gravity), (A) fuel, (5) 

high pressure 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 method 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 

sricilvsis 
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 were held'with job expert instructors. 

The number of these required will vary with the number of systems to 

be scanned and the ease of discovering 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 welding tasks.  A welder works 

with metal pipes and sheets as follows:  he repairs and replaces sections, 

repairs and replaces fittings, repairs 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 identification and his work was reviewed by others working independently, 

just as described for the CICWO. .   duty assignment. 

While there was no problem in identifying 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 of stating them.  This will be 

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

question is asked of the duty assignment, not the existing NEC, and 

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

equipment systems or structures are there job tasks involving the application 

of'welding processes?" This question elicitsj^TTlikJsuch as the three 
n 
in item  4 on page 1-19. Note the verbs repair 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 

welding parameters, e.g., metals, just as those in item A.. 

These Level 1 tasks need no  further analysis for purposes of Step 2.  One 

does not analyze the repairing, the installing', the building up. the 

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

a skill analysis.  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. 

1 <\ 
V 

s* 

111-37 



b.  Illustrating job task identification. 

FIRST ATTEMPT: 

1.0 FIREHAIN 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 (IRVP)). 

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

This first attempt started with a single system' 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 CuNi pipe using Grade III or 
IV silver braze alloy for acceptance in accordance with 
"SAVSHIPS 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.A In FRVP. : r. 

1.1.2 Replaces pipe.sections. 

1.1.2.1 Silver brazes CuNi to bronze on a face fed socket using 
Grade III or IV silver braze alloy for acceptance in 
accordance with N'AVSHIPS 0900-001-7000. 



1.1.2.1.1 In FRHP. 

1.1.2.1.2 In FRVP 

1.1,2,2  Silver brazes CuNi to bronze or an insert socket using 
Gradvi III 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 In  FPvVP. 

1.3 Replaces Class P-3b sections by silver brazing CuXi to bronze 
on an insert socket using Grade III or IV silver braze alloy 

;      for acceptance in accordance with NAVSHIPS 0900-0001-7000. 

The second attempt differed from the first in four ways. 

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

2. More welding parameters were added—e.g., the alloy to be 
used. • . ■ 

3. Welding positions were broken out as separate tasks. 

It,     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 in Navy regulations, 

THIRD ATTEMPT 

1.0 FIREHAIN SYSTEM 

1.1 Repairs 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 CuNi 
to bronze on a face fed socket using Grade III or IV alloy 
for acceptance in accordance with NAVSHIPS 0900-001-700,0. 
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The third attempt differed from the second in two respects: 

1. The use of headings like piping, valves, and fittings, 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. 

ftFIKAL STATEMENT FOR FIREMA1N 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 XAVSH1PS 0900-001-7000. 

The job tasks for the Firercain system are now complete.  Repairing 

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 job task (repairing) the welding process 

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

With this kind of statement as a model, the task identification for a 
area 

complex technical/ skill can be accomplished swiftly.   . . 

c.-  Grouping the welding job task for course allocation.  The same 

job 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 V'ater, 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 va 

face fed socket for acceptance in accordance with KAVSHIPS 
0900-001-7000. 



These are placed on new Job Task dards, 

task 
. The four-digit/number on the- card 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 

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

for the CICWO or ET duties. 

d.  Stopping the analysis.  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 Inventory is given' in Appendix b,.     Prior to being 

fixed in this Inventory, the tasks were sequenced in rough training order 

to permit a grouping consistent with the subset of skills required for 

repairing, replacing, installing, etc. purposes at the various duty 

assignraent locations.  The result of a scrutiny of this list of welding 

tasks was a recommendation to increase the number of NECs from three to six 

(Rundquist and Myers, 1968).  This recommendation has been implemented and 

welding courses modified accordingly. 

Application of the course design procedure will be illustrated by an 

instructional unit in the plate welding course, the TIG welding 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. *" 
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e. Course design procedure differences for the welding as opposed 

to the CICWO and AN/SPA-3A 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, all 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 of 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 

the Navy and to the CIC within the Navy and electronic maintenance 

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. 

i 
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CHAPTER IV ,. 

STEP 3.  ESTABLISHING QUALITATIVE JOB ENTRY STANDARDS 

Guided by the general standard given in the course mission, this 

■ step determines how the training is to be divided 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 

length of the courses will be substantially determined by the level of 

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

longer the course*- 

The goal is, of course, to so allocate 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 the tasks.  Some tasks are simply not effi- 

ciently trained in school.  Some levels of proficiency are best attained 

by on-the-job practice.  The dividing line between shore and shipboard 

training should be set with 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.    For Example, 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 

radar operator 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 greater variety and 

concentration of practice than he will find possible on a single 

cruise.  Emergency tasks that occur but seldom (hopefully) on the job 

can often be simulated better in a school- than they can be aboard 
Sufficient . ,   * • 

ship./ practice must be given in dealing with them in order to be right 

the first time. 

Keeping such considerations in mind the qualitative standards are 

determined by sorting the Job Task Cards into those which the job-entrant 

must perform, those he must know about, and 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 sane 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. 
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4. Course graduate should be able to perform this task, but 
vith'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. 

h 

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 mraber is also entered on the Task Inventory when it is typed as 

a document. 

The top scale categories concern performance standards, the 

next  "knowledge about" standards and the lowest, elimination.  The 

three performance levels range from the highest response, "as well as 

an experienced job incumbent," to "performs slowly but accurately." 

The exact statements will differ in terms of the type of duty, but 

will . 
generally/involve speed and accuracy of performance and/or nature of 

supervision required.  The scale steps are assigned the numbers 1-n, 

1 ' 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 elimination pile 

are put aside.  This rating is included only as a check on whether the 

identified during Step 2       ,        ,   -i j  • 
lowest level tasks/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 prosecute 
contacts. 

1.1.13.1 Monitors CIC watch personnel in 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 duty assignments 
b. Rotation of watch personnel. 
c. On-the-job training of watch personnel. 

5.A    Interacts with air intercept controller in exchange 
of data required by AIC and that required to maintain 
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. 

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 entirely on the 

student.  These tasks appear in the Basic Curriculum 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 

in this manner, instruction can concentrate on those the student must  " 

i-„ to ao.   It .3 thesc perforaahce tast6 that are the heart ^ ^^ ^ 

designed training courses. 

The following four-point scale was used in assigning the job-entry 

or end-of-course standares for the A-\/SPA-3A 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 AN7SPA-34 Maintenance Technician but need 
know only where to locate the information to per "orm it. 

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

(take more time) than the experienced/SPA-3A Maintenance Technician. 

Complex job tasks (e.g., 3.3, Measures input-output signal character- 

istics of each functional section, locating test points,    using 

appropriate test equipment, following TM procedures and safety precau- 

tions^ and compares them with the theoretical) were 

rated 2.  Tasks rated higher are those concerned with use of test 

equipment, locating components, their assembling and 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 these to a higher degree of 

proficiency. 

A consideration arose here that had not been evident in the 

setting of qualitative standards for the job tasks in the C1CW0 

Inventory.  In that instance, when the 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 rating would be the same in either instance.  No confusion about 

the.   reference 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-3A.  The ET must operate the ANVSPA-34 only well enough 

to perform his maintenance job tasks.  In applying the rating scale 

to tasks like, "operates in seraidarkness the AN/SPA-34 Indicator 
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Group in all modes," 

it is easy to forget that the rating is 

in terms of the jo, incumbent ET, not the AN/SPA-3A operator.  A rating 

Hf 1 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 eliminated. 

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 and need 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 can certify only that the course 

graduate can perform the welding processes in terms of the welding 

parameters 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. 
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CHAPTER V 

STEP 4.  GROUPING TASKS FOR INSTRUCTIONAL PLANNING 

The purpose of this step is to be able to Identify 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^ 
this point. 

Step 4 is one of the more'likely places for the self-corrective 

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 the best breakdown of the mission 

into broad tasks does not come, until one begins to think about the tasks 

in relationship to instructional planning.  Should a new insight occur 

at this point, as it did in our experience with redesigning the CICWO 

course, the Task Inventory should be rearranged/in^eras6^the new 

groupings. 

1.  Grouping the CICWO Job Tasks 

The Job Task Cards for the CICWO tasks were sorted until instructors 

were satisfied they were in a rough sequence of the order in which they 

should be learned.   This sorting meant that higher level job tasks were 

placed after lower level tasks needing to be learned before being 

integrated into the performance of the higher level tasks. 
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The result is that the job tasks, 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 I tasks are brought together by this card sort.  For example, 

internal and external communications tasks are derived from different 

complex tasks.  For instructional purposes, certain of them aie logically 
CICKO 

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

brought together are:      .  "   - -        "-  . 

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. 

5.0       Serves as a CICWO in a GIG involved in the prosecution of air 
contacts in an AAW Gondition III. 

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

the following concerned with the formation diagram and surface summary plot, 

Task - ~ . 
Inventory 
Number 

7.2.1     Inspects, interprets, and evaluates surface summary'plot to 
determine 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. 
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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: 

1.1.1.1    Detects incorrectly set controls on a surface 
Fearch 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 
CICU'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 C1CW0 course follow: 

Concepts of CIC/Mock-up Tour 
Radiotelephone Communications Procedures (Programmed Instruction)" 
Multi-Net Communications Mock-up 
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 
Monitoring CIC Personnel (I)_ (Classroom Exercises) 

All topic headings are listed on the first page of the Basic Curriculum 

Outline (Appendix B) . 

2.  Grouping the A\7SPA-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) 

_ _ _  __ 

The parenthetical material is discussed under course organization 
and lesson planning. 
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fits in so well with the overview, learning.set providing^introductory 

unit that it too was moved forward (Step 8).  In 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 

Inventory the order given in the Technical Manual had been followed as 

a matter of convenience. 

What to do with the tasks common to each 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 instructional units or left where they were?  They were left 

where they were because any rearrangement involved was better considered 

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

next step in the course design procedure. 

3.  Grouping the Weldino; Tasks 

Welding job tasks, it will be recalled,'were identified on a Navy-wide 

■ basis in order to define the course missions of the training program.  In 

grouping the tasks for this purpose, part if not all of the step has 

been accomplished.  It remains only to check the sort for 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 elenents of the learning objectives 

^u   ■ ., .    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' 

perfor^these^actions in the training situation in a manner which win 

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

learning.  If the course designer makes sure that iLi^th^JoWct^ 

-^^-E^^ this transfer will take place. 

Course graduate (job-entry) standards are given in terms of 

"knowledge about" and performance. Training the perforganc^standar^ ^ 

tasks is the major reason  for    a tra,ning cours^     ^^  ^^ 

tasks are secondary. These are. therefore, brought together and placed 

at the bottom of the Job Task Card deck.  ^ require ^  ^ ^^ 

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

lesson planning step.  They are not involved in developing training 

tasks. 

For reasons 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; 

(2) Complete the identification of skill tasks; 

(3) Specify the training tasks; 

■  (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. s i- bKi, or 
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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 specifying 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. 

1'     Determining the Need for Job Aid; 

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 measure AC and . 

DC voltages and currents, and values of resistance 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 maintenance, require working with a variety of measure- 
ment terms.  These terms usually consist of a basic unit (such 
as ampere) and a prefix (such as micro) indicating a multiple 
of the unit.  The technician must be able to interpret these 
measurement terms and to make conversions among the prefix 
values in order to read test instrument dials,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) 

ii 
The major finding was that those trainees using the 

conversion chart did significantly 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) 
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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) coriplex skills required to perform 

the job tasks are not analyzed into their subskills in order to avoid 

confusion resulting from trying to do too much at once.  The skill analysis 

must now be done and the skill tasks identified added to the Inventory. 

The target 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 are identified for an AAW evaluator and each 

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 Task 

Inventory in a variety of ways, two of which will be illustrated in the 

context of the AN/SPA-34 maintenance and welding course designs.  Some 

skill analyses are very difficult to do, even for the professionally 

trained.  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 for professional 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 assistances 
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a. Coropleting the Task Inventory 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, 

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- 

tion and theory, i.e., it has.a heavy component of mental skills.  It, also. 

involves detecting symptoms from the displays and from comparison of 

wave forms, i.p.., there is a perceptual component.  The ET must manipulate 

the controls of the AN/SPA-34 while inspecting the display for symptoms, 

i.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 Inventory.  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) 

3.1.1.5    Discriminates between video signals and background noise. (1) 

3.1.1.9    Discriminates between centered and noncentered presenta- 
tions.  (1) 

;,■ • 

3.1.2      Associates operation of external controls with functional 
sections. (1) 
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The mental skills involved in the job tasks appear  to be evoked by the 

training tasks, providing instruction is conducted properly while the 

tasks are being performed.  The skills needed no further analysis because 

%f  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 electricity producing apparatus (i.e., 

crystal earphones, phonograph pick-up, generator, etc.), 

identifies,without the aid of reference materials, the' energy 

source which produces the electricity as heat, light magnetism, 

chemical action, or friction and the electricity produced as 

AC or DC." 

- 2.  "Given a schematic diagram, identifies the symbols for the various 

types of resistors." 

3.  "Using the diagram 

the student applies Ohm's Law, stating the effects of changing 

■£., I., or R.  (    xample, what effect does increased resistance 

(R) have upon c      (I) flow.)" 

4.  "Measures the inc  ance of an inductor, given a Zh5-ll/U, or 

equivalent, and inc : tors., including inductors with shorted 

turns and open windings."    vi-6 
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c.  Completing the Task Inventory for the TIG plate welder.  Only 

the Job tasks—renairing, installing, attaching, etc.—requiring TIG 

plate welding are identified in the Task Inventory.  These are the 

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 equipment. 

(3) Performs routine ftaintenance on TIG welding equipment. 

(4) Identifies and uses TlG protective equipment. 

(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 velds 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 welded 
joint. 

(13) Establishes an acceptable final surface condition on TIG 
welded joints by removing surface scale with hand or 
rotary wire brush. 
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These were placed on Job Task Cards, as lower level tasks under task 

number 4.1, .Taskj^eld^late.  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 bass r.etals and pipe and pipe schedules 
used in MMA welding carbon steel (CFe) and eopper 
nickel (CuXi) pipe. 

2. Identifies filler rnaterials and flux coatings com- 
monly used in MMA welding CFe-and CuXi pipe; relates 
flux coatings to filler materials and filler materials 
to base metals as indicated in the Master Base 
Material/Filler Material Tables I, II, and III. 

3. Uses and interprets MMA welding .pipe reference manuals. 

A.  Identifies and assembles a 'Pr4 butt joint and a P-41 
socket joint. 

5. Tack welds (and cleans the tack welds) joint assem- 
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 grinding. 

7. MMA welds a pass on CuNi pipe using Mil CuNi electrode. 

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.  They are never changed 

in any substantial wayt  What must be added to these are the training 

situations which will require the student to n.rf 
Vilg     Perform (practice) the job 



e. 

aCt±0ns-     These training specifications     becb^e the conditions 

*leE™<^LJll^^ The remaining element of a learning 

objective is the standard.  A training task or exerciseT the basis for 

obtaining this by including the manner in which the exercise can be scored 

In Sh0^t, -^^_1£^^ actions, the^condltlons_ 

of their training, and their .^nrtr.p so that two instructors> vorking 

independently will construct substantially the same exercise and score it 

in substantially the same way. 

The most important learning'objectives are the end-of-course so these 

receive first and major attention.  It is the Level I tasks that usually 

become the action elements of end-of-course objectives.  Some enabling 

tasks, however, are of such'important. 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 them.  Job tasks selected as action elements 

of end-of-course objectives should be asterisked(*) in the'Task Inventory, 

on the Job Task Cards and in the 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 

B, D, and F). 

The Job Task Cards have been sequenced (Step 4) so that tasks that 

can be trained together have been brought together.  The course designer 

now checks  these, makes any adjustments considered necessary.  The Job 

Task.Cards for those to be trained together can be clipped together or 

otherwise identified. 
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Training tasks must be developed to provide'(1) the cues for 

the job actions    - _ . . and (2) the same kind of feedback—internal 

to guide perceptual-motor and mental responses, external to reinforce 
as provided by the job situation. 

correct responses ,/How to do this varies witr 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 the actual  .actions to provide the muscle (kinaesthetic) 

cues to guide the motor responses.  In training for such skills, the need 

for realiatic practice is almost universally recognized.  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 and establishing a feel for the muscular feedback. 

Training for other tasks should follow the same practice. 

Job actions with a high perceptual component, LOFARGRAH ANALYSES, 

identifying doeppler cues in target classification, detection of properly 

sfet radar controls from radarscope appearance, estimating correct descent 

speed and angle of an aircraft to permit landing on a carrier, discriminating 

hostile from friendly aircraft,/require provision of exact stimuli. 

Otherwise such tasks cannot be learned.  Sometimes providing such stimulus 

conditions can be managed rather easily, e.g., discriminating between 

good and poor radarscope presentation by radar repeater presentations 

that are adjusted and misadjusted; sonar target classification by 

presenting the actual visual output of airborne sonar equipment.  Some- 

times it may be next to impossible without unreasonable expense.  To 

simulate the task of a crane operator could well require so much expense 

that it is more efficient to accomplish practically all the training 

on-the-job.  This is the kind of question training management should 

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, 

justified.  Commeicial pilot training in simulators to practice 

4iandling of emergencies, certainly justifies its cost.  On the other 

hand, procedural tasks related to equipment do not need realistic 

simulation.  If it is a matter of simple dial turning or button pushing, 

a crude panel is all that is needed.  This has been experimentally 

demonstrated (Cox, et al., 1965).  As cited in Crawford (1966), Cox found 

that "a 92-step procedure at a missile-launcher control panel can be 

learned as well with a small-sized drawing as with a fully operational 

simulator" (p. 792).  Crawford concludes from this and other studies 

that simulation for the purpose of learning procedures   need not 

be of a high fidelity. .' 

Suppose, however, that the adjustment of che dials is 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,along 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 

r 

training task of "detecting and correcting procedural, reporting, format 

- and security errors made in a classroom presented audio-tape of a 

hypothetical radiotelephone raid reporting net." 

VI-11 



Nor do mental tasks such as monitoring, evaluating, and deciding, 

especially in the early stages of learning, require expensive real-time 

simulation.  Typical training tends to err in both possible directions 

for this kind of task.  It either operates on the assumption that all 

that is needed is lecture and discussion or on the assumption that the 

e, 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 learning to monitor, to decide, to recommend 

action, much less costly simulation is sufficient.   Training exercises 

for such mental skills can, in fact, be developed for use under typical 

classroom conditions.  The exercise specified as Training Task 26 in 

the Basic Curriculum Outline for the 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 feedback needed for 

learning.      ■ - '  • 

Such exercises will provide good training during the early stages 

of learning.  At what stage such/exercise should be abandoned in favor 

of more realistic simulation or for on-the-job training is a problem 

that can be solved only experimentally. 

It is quite certain such classroom exercises are much more efficient 
12 

than typical mock-up   conditions.  Most of these lose training time by 

requiring students to play roles other than the one for which they are 

being trained.  In contrast. Training Task 26 permits all students to be 

trained full-time at the duty assignment to which they are supposea^going. 

Administration of realistically simulated 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 

12 
The mock-ups referred to are^replications of CIC aboard DDs, DDGs, 

DLGs, and CUAs.  Simulation is provided 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 be effective 

preparation for the more realistic computer-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- 

job training, eliminating altogether the training by the expensive computer- 

based equipment. 

To sum up:  the job action becomes the training action, 

the action element of the learning objective;.the conditions 

of the training exercise become the conditions element.  How realistically 

the stimuli or cues must be provided and how much of the surrounding situa- 

tion and how the feedback is to be provided depends on the nature of the 

job actions. 
shorebased ^ ,  ,   '      j  „,.„, 

The pay-off in/training courses is in terms of whether its graduates 

learn the job better or faster than they can without it.  The manner of 

development of the Task Inventory enhances the opportunity for this to 

happen by eliminating all irrelevant tasks and concentrating on performance 

standard tasks.  The use of the job tasks as the action elements, takes a 

'large step toward ensuring transfer from the course to the job.  If these 

actions are evoked and practiced in the course under good instructional 

procedures it is ,just about inevitable that all'that will be required is 

a short period oljjn-^the-job transitional training for full transfer to take 

place.  The more the transfer to the job, the more effective the course, 
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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 

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 series of slides 

in the classroom showing various surface radar repeaters with correctly 

and incorrectly set controls, discriminates between the two." The 

training tasks illustrated, while they do seem to tap the essence of 

the job requirements, do not- permit them exactly.  Therefore, it is good 

sense to compare the training with 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 

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 capability 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 learned 

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 checking on transfer 

to determine whether training is accomplishing anything.  It may be actually 

hinder   the on-the-job learning. 

It is emphasized again that the existence Df tasks which present many 

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 

represent, or sample, those encountered on the.job?  The answer is simple 

for procedural tasks.  All the 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 practiced over and over arc 

readily Identified. For job tasks like monitoring the problem is more 

complex.  Instances of all the job tasks that are monitored must be included. 

But one cannot include exactly the same instances over and over because 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 needed 

to cope with all varieties of malfunction likely to be encountered on the 

job. •   '«  .  • 
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a.  Specifying training tasks for the CICVO course.  The Task 

Inventory was examined to determine action elements of end-of-course 

learning objecti\es.  All seven Level I tasks clearly should be con- 

sidered as such.  These are: 

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

2.0    Serves as a CICI.'O in a CIC involved in supporting a ship 
maneuvering in formations and screens. 

3.0    Serves as a CICKO in a CIC participating in a man over- 
board recovery. 

A.O    Serves as a ClC'.vO.in a CIC- participating in a Search and 
Rescue (SAR) Operation, 

5.0 Gervea aa a CIC"" .ir. a CIC involved in the prosecution of a: 
contacts in an AA" Condition III. 

NOTE:  All tasks listed under 1.0 and 2.0 apply here. 

6.0 Serves as a CICWO in a CIC involved 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 lower level tasks appeared to need the emphasis that 

would be given by designating them as end-of-course.  Thus, the seven 

Level job tasks were the only ones asterisked (*) in the Task Inventory 

and on the Job Task Cards. 

Conventional mockrups were available but it was felt their use 

would be inefficient for reasons given earlier.  This decision raised 

the question^ How can these Level I tasks be trained in a classroom? 

Could simulation of cues and the'general tactical situation.be provided 

to evoke and practice the job actions substantially as aboard ship? 

*■■■■■ ■ • : ' 

The answer was yes. vl_16 



What goes into/a complex training exercise?  Exactly what is in- 

dicated by the lover level tasks in the Task Inventory.  The first thing 

to do, therefore, is to inspect the lover level tasks. 

CICWO Level I job task 1.0. "Serves as a CICWO during a normal stearaing 

CIC watch on a combatant ship steaming independently," vil,l be used to 

illustrate the kind of thinking a course designer must do.  The Level II 

tasks are: 

1.1 Monitors CIC personnel during a normal steaming- 
CIC watch on a combatant ship steaming independently  (1) 

1.2 Evaluates the CIC information of a ship steaming 
independently..  (3) . - 

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 these job tasks.  So the exercise 

must be developed in terms of the five job tasks, 1.0, 1.1, 1.2, 1.3, 

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 An 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 or decision situations that must be included.  As 

already noted, this is no problem for procedural tasks because 

all      steps must be, and can easily be included.  It is where uie 

possible actions and/or cues are large in number, such as in the CICU'O 

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 representation of trials, but in the last 

analysis the job expert who constructs the exercise will need to supply 

some of the judgment on what constitutes a good representation or, in more 

technical terms, a good sample, of the trials for the exercise. 

The second piece of information that must be added is the general 

situational context in which the exercise is to take place.  Sometimes 

this is    obvious.  Welding training tasks specify the metals to be 

used.  No more is m-cessary.  Electronic 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 efficient 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 povered telephone and radiotelephone communications. 
The situations will present problems of a ship steaming 
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 the monitoring, 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. 

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: 

1 3 ■Discussion of   this  exercise is  based  on a report by Riley and 
McCutcheon   (May  1970). 

X4   • . Some representative errors used were a maneuvering board solution 
180° off, incompatibilities between the maneuvering board and DRT solutions, 
between,information on displays and what is heard over the communication 
net,/security violations in the communications. 

Constructing 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.  Raderman First Class Robert Ii.J2asano 
did very well in constructing the CICi'O Monitoring Exercise with this 
sort of guidance from Mr. Eldon VJ. Riley. 
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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 steaaing independently 
on course 270 true, speed 20 knots.  Readiness 
condition Three is set.  You have just assumed the 
0A00-0800 watch.  Upon relieving the watch you were 
told th..t all electronic equipment ir in good opera- 
ting condition.  You are maintaining a listening 
watch on the aircraft distress frequency on speaker 
No. 2, and guarding Fleet Corraon 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 voice call sign is 
SCHOOLBOYS.  DESDIV 4 22 consists of the following 
ships in addition to your own:.  the USS BROOKS 
(DD 853) call sign BONECRUSHER, the .USS CHARLES 
(DD 770), call, sign CRUSADER, and the USS DAVIS 
(DD 880) call sign DEABCENTER.  Commander DESDIV 
422 is embarked in the USS BROOKS.  The Captain's 
Night Orders further state that you are to maneuver 
in accordance with the International Rules of the 
Road, and if in any doubt as to w.hat action should 
be taken, wake him before an extremis situation 
occurs.  Upon reading the Radar Contact Log, you 
notice that the 0000-0400 watch tracked three 
SKUNKS all of which were detected on radar in 
excess of 20 miles.  SKUNK B was the only contact 
that came within visual range and the lookouts 
identified the contact as the USS BLACK (DD 666). 
After reading the message board you see a message 
on which your ship is an information addressee. 
The message directs DESDIV 422 to join TASK GROUP 
(TG) 40.2 at Latitude 31 degrees 45 minutes NORTH 
and Longitude 118 degrees 54 minutes WEST at 0900 
today.  DESDIV 422 will escort TG 40.2 to V7ESTPAC. 
TG 40.2 consists of the following ships:  the 
USS ESSEX (CVA 61) call sign KITTYCAT, USS LOS 
ANGELES (CL 12), call sign HOT SHOT, and the 
USS HELENA (CL 10) call sign PISTOL GRIP.  TG 
40.2 command call sign is BLACKBEARD and the 
collective call sign is PIRATES.  The voice 
call signs for all units in this exercise are 
on a handout included in your booklet.  You may 
refer back to this Situation Summary at any time 
during the exercise." ■ , . 
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Note that this situation, while concerned wijth 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 contact 

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, 

«-,.,.      .        . situation 
this can be a continuous tactical/for practice 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 tactical situation divided into three parts, 

called Monitoring 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 vatch" (Job Task 7.0).  This is trained by an 

exercise running through most of the eourse, 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 exercise, one can 

interrupt 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 

evaluated and recommended about, be constructed.  This permits the in- 

structor to draw on the particular set which meets the needs of a particular 

class.  These equivalents are frequently easily developed.  In situations 

such as those involving the DRT, the maneuvering board, signal encoding 

or decoding, location of malfunctions, formally equivalent problems are 

readily found.  For the first two, equivalent trials are created 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 booTc it is easy to substitute an equivalent 
l 

message.  For locating,malfunctions, problems involving the same reasoning 

in relation to the same kind of circuits are readily found. 
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Note that the situation description contains information which will 

be useful in interpreting radar contactsas 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 displays like those in Figure 4 illustrates 

one situation. In Figure 4, the DRT and 

maneuvering board solutions are incompatible.  The student is to detect 

the error, make internal recommendations to correct it and when the 

situation progresses to a point,' as it does in the exercise, requiring 

communication or recommendation to the Bridge, the CICWO does this. 

Sufficient experience has accumulated with the training task 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 observant 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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Fig. Ac.  Example Situation from Monitoring 1 Exercise 
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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, 

r.   /The question here concerns which tasks in a skill or job task hierarchy 

must be trained independently before being integrated with others in a 

higher level training task.  It can be seen from the Task Inventory 

(Appendix A) that Task 1.0, "Serves as a CICWO.during a normal steaming 

CIC watch on a combatant ship steaming independently," involves Level II 

tasks of monitoring  (1,1).evaluation (1.2),and recommending (1.3).  Are 

separate exercises needed for each of these three tasks before practice 

is given on the exercise developed for Task 1.0?  It was considered that 

most of the tasks. Level III'and below, would need separate training, e.g., 

1.1.1, 1.1.2, 1.1.3, 1.1.4, 1.1.5, 1.1.6, 1.1.7, 1.1.8, 1.1.9, 1.1.10, ■ 

1.1.11, 1.1.12,   all concerned with monitoring displays and operators. 

With these trained independently, it is felt there would be no need for 

a monitoring exercise integrating them before starting the training task 

for Job Task 1.0.  This integrates the practice of monitoring, evaluating, 

and recommending in one exercise.  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 be considered.  (Step 10). 

A copy of the Monitoring I .exercise may be obtained by -Navy personnel 

by writing Naval Personnel and Training Research Laboratory, San Diego, 

California .92152.        •    ^ ... ■ 
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for inost ,'   .'      u  •  T ' 
Construction of exercises/enabling objectives presents a much simpler 

problem.  "Estimates CPA of a surface contact from a radar plotting head," 

requires only the dynamic presentation on A  scope or simulated scope of 

a sample of the solutions required aboard ship and providing them until 

the 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 unexpectedly until the student can set 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, gradually introducing the more difficult 

conditions.  Examples are evident in the Basic Curriculum Outline. 

b.  Specifying training, tasks for the [A.\/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 

objective actions,/tasks 2.1, 2.2, 2.3, 4.1, 4.2, 5.4, and 6.1 below: 

j^O    Extracts information from Technical Manual (TM) and/or Maintenance 
Requirement Cards (MRCs) required to operate the AN/SPA-34, per- 
forms maintenance actions.  (1) 

y * Sets up, checks, and operates the following equipment in 
accordance with procedure in the applicable Operator's 
Manual (OM): 

2.1 AN/USM-I40c oscilloscope to measure amplitude and time in- 
terval of signals.  (1) 

2.2 Al\1/PSM-4c multimeter to measure voltages, currents, and 
values of resistance.  (1) 

2.3 AN/USM-115 to (a) trigger tne AN7SPA-34 and (b) measuie the 
RANGE RING accuracy,  (!> 
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3.0 Performs  checks  and tests, following all equipment.and 
personnel safety precautions.  (1) 

3.3 Measures input-output signal characteristics of each func- 
tional section, locating test points, and using appropriate 
test equipment, following TM procedures and safety precau- 
tions and compares them with the theoretical.  (2) 

r. 

A.l    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.  (1) 

A.2    Isolates a malfunction to a circuit in     the AN/SPA-34 
locating test points and components, following safety.pre- 
cautions, using 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 maintdnance performed, 
except those performed for daily and weekly maintenance. 

These tasks are asterisked (*) in the Inventory and on the Job Task 

Cards. 

A question is almost certain to arise 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, then, 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 undertaken.  "C" School equipment maintenance 

courses and job tasks have two characteristics highly significant for 

training purposes:  (1) The availability of real equipment and (2) the 

repetitive cycles of the job tasks. 

I 
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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 

considered 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 froni front panel with adjustable and accuratelv 
positioned controls, student follows procedures to ac- 
complish the job task a. directed-by instructor. 

In senidarkness, and as directed by the instructor,» 
locates AA/SPA-3H controls on a simulated panel. 
(Controls are accurately shaped and placed.) 

Given pictures of indicator displays representing 
malfunctions, student identifies possible functional 
section loc.ation(s) of the malfunction, using the 
Technical Manual- 

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: 

»       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 
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 interrelationship 
among functional sections.  These will be located to functional 
block/block? 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 training tasks are ^specified, 

they are put on Training 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 

' , . 
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Job Task Card 

3.1.1     Operates in seraidarkness the AN/SPA-34 Indicator Group 
in all nodes. 

Training Task Card 

Shipboard task number:  3.1.1      ..--''' 

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. 

Fig. 5.  Job and Training Task Cards for A-\7SPA-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. 

c.  Specifying training tasks for the TIG welding course.   All 

TIG welding  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 accomplished when skill tasks were developed.  Any 

further adjustment required should now be made.  The grouping 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, drainage, steam propulsion, nuclear 

systems to which  a    welder applies his skills are not brought into 

the school.  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 

adjustments    needed .  . in getting at the welding point 

and except for safety and other procedures associated with the parameters 

of the shipboard systems on which he will work.  The metal plates and 

pipes represent the stimulus situation for 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 

different application is represented,  - , So that it can 

be trained on-the-job.  This is a matter of representing by sampling the 

job tasks as well as possible in the school situation. 
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The training tasks selected to represent the TIG welding,tasks 

t 

are: 

1. TIG velds    16-gauge aluminum plates' vith a T-l 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-l joint 
.in a flat position. 

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

For TIG welding CRES, the training task is: 

TIG welds •   16-gauge CRES plate with a T-l 
joint in a flat position. • - 

For TIG welding monel the training task is: 

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. 

Where do these training actions come from?  They are chosen to represent 

all TIG plate welding tasks in the Navy by authorities on welding and 

disciplines related to it (metallurgy) and adopted by the Navy as 
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qualifying for the award of an NEC.  The plates are specified in terms 

"of size, thickness and other variables.  In choosing them assumptions 

• were made that if a thicker plate can be welded to standard, so can 

a thinner.  On such a basis the above TIG plate welding tasks were 

chosen by the experts as representative of all TIG plate welding tasks, 

, so far as application of the skill is concerned. 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 the 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 provided the feedback which enables them to learn. 

Skill steps in the TIG welding process were easily enough identified. 

For most of them a training task" is readily identified.  Those that 

however. e•g-> 
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 identifying what metals, what alloys, what electrodes are to be used, 

but in providing the means for the student to discover what muscle 

(kinesthetic) cues or 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 feedback 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 reason/'the need for professional assistance in designing 

training tasks for such skills. , An example of a Job Task Card and its 
j«  ■" 

Training Task Card equivalent isjgiven in Figure 6. 
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Job Task Card 

Training Task Card 

Skill task number:  4.1.7 ,•-' 

Training task:  Identifies and assembles L-l lap, T-l tee, and B-5 
butt joints for TIG velding. 

Standard:  Assembles each of the above joints with 100% 
accuracy. 

Fig. 6.  Job and Training Task Cards for TIG Velding Course 
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A.  Adjusting to Course Constraints 

Decisions' concerning this problem are placed at this point in the 

course design process for two reasons:  (1) 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 pilot 

exercises unless he is sure the training task will be included. 

Exercises that will be used     require all the time the designer has 

available. 

The course designer has before hira a specification of the training 

tasks along with their qualitative performance, standards, i.e., learning 

objectives needing only specification of more precise standards to be 

complete.  With this first opportunity, for a clear look at all that is 

involved in achieving the course mission, the question must be asked, 

Can training be accomplished within these constraints? Typically the 

answer is "No." The number of exercises that must be practiced are 

usually formidable when compared to the time allotted.  Ideally the 

time constraints should be relaxed and the amount of time required to 

meet all the objectives provided.  This approach will undoubtedly remain 

ideal.  There are two alternatives.  One is to change the who in the 

mission to require skill in more of the specific' tasks at course 

entrance.  This is usually not practical, leaving the alternative of 

reducing the length of the course by (1) eliminating some of the objec- 

tives, (2) reducing the standards to be attained, or (3) some combina- 

" tion of the two. v-   ^' 
i '        / 

The first objectives to exaniine as candidates for elimination or 
performance 

reduction in standards are the^first level tasks.  Reducing standards of/ 
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required is a satisfactory solution provided that they are not reduced 

below the performance level.  Reducing them to "knowledge about" terms 

results in the course becoming purely informational—the graduate under- 

taking his job with no skill in doing anything.  All performance train- 

ing 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 tasks, for examplej it is clear that 5.0 and 6.0 are the 

more specialized and should be first considered for elimination.  Task 

1.0 as the most fundamental is clearly the last for which to reduce 

standards or to consider for elimination. In fact, were 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 also be eliminated. Entire blocks of instruction can be 

eliminated. This is usually sufficient to bring the course within time 

constraints. If it does not, qualitative standards for retained end-of 

course 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 

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 equipment.  A high propor- 

tion of those who do not, can require an extension of course time or an 

undesirable lowering of standards. 
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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 
r 
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 construction of exercises should be deferred until learning 

objectives are complete.  At this point in the design process  the course 

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) 

and develop a small pilot exercise.  Necessary changes in exercise 

specification can be made.  The complete exercise can be constructed 

later. 

* ' 
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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 on the training exercises and serve three 

purposes:  (1) improving the course, (2) individualizing instruction and 

(3) evaluating student learning.  The first two are by far the more 

important.  Since the training tasks are as close to the job tasks as 

training conditions permit, both exercises and tests are job assignment 

oriented, i.e., this course design process makes certain that the 

exercises and tests are correctly oriented and.developed. 

1.  Training Tests are Performance Tests " " 

Training courses designed as described in this Manual, concentrate on 

getting the student to learn how to perform job tasks. 

Tests for student 

or course evaluation purposes, therefore, are exclusively perfomance tests 

In fact, 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... 

I To direct compensatory radar actions to cope with atmospheric 
,for example, 

ref'ractivity effects/requires the plotting of radar holes from information 

in ANAPROP messages.  This is 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 clo something, not of knowledge  for knowledge sake. 

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, or locating a malfunction.  TVi<= 

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 

law can be reproduced and manipulated algebraically, but the 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. 

2.  Technical Testing Standards 

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 

meet.  This takes care of one technical standard for test construction. 

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 to.be used for test purposes, 

therefore, are planned to sample veil what has been practiced,, 

and'administered strictly in accordance with the directions or rules 

that have been established.. This point is eoptasized only because it 

"is so easy to deviate, especially in the administration of complex 

exercises.  Data from more than one exercise 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 require checking for complex tasks, 

e.g., evaluating recommendations.  The way to determine reliability here 

is to determine the consistency of scores.of two equally informed job 

expert instructors, just as was done for the complex CICWO exercises. 

There is much confusion on how to establish the validity.of a train- 

ing test.  A rest or tept ite- is valid if it faithfully reflects the 

job ta^k.  The training task is derived -from the job task and the 

training task is scored as a test.  The course design procedure itself 

therefore guarantees the validity of the test.   It also makes 

plain why difficulty is not a technical problem. 

These matters are not understood because.of a failure to distinguish 

between training tests and aptitude tests.  This failure has seriously 

hampered the 'improvement of Navy training.  The distinction is basic. 

Tests used to measure student learning are altogether different "from 

i 
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aptitude tests.  Aptitude tests are aiir.ed at predicting future perforn- 

ance; training tests, for deternining present performance. 

Aptitude tests are designed to spread people out, to detect differences; 

training tests, to discover whether students have become raore alike in 

the sense of being able to perforn a job task to a specific standard. 

Whether some do better than this is' of no concern frotn a training point 

of view.  Itecs in aptitude tests must not only.be related to future 

perforance but be of particular difficulty levels, discriminate among 

'persons, as veil as having other technically desirable characteristics; 

items of training performance tests need to  have  but  one character- 

istic-be  a faithful  , or-valid" 'reflection   of   the  task 

that  is  being trained.   In particular,  the   level of difficulty of 

an item has nothing-repeat nothinc-td do vith its value in a training 

performance test.  If all students succeed, or all fail, in an aptitude 

test item, it is worthless for prediction purposes; if all students 

succeed, or all fail, on a valid training performance item, it means in 

the first instance the instructors have done a good job, and in the 

second that something is wrong about the training program.  This means 

that instructors should never-repeat ne^er-use techniques of item 

analysis developed for aptitude tests'with training tests.  If one throws 

out test items of a valid training test that are easy (a high.proportion 

pass) or the hard ones (a low proportion pass), he is throwing away the 

' items'of particular importance to him as an instructor.  If he keeps 

- only Items which discriminate high from low scores on the entire test, 

he may wind up with a test that^discriminates and even may be predictive 

r      „ %,.- -fi- T.--;"M 10 3orre-*- reflect the attainment of some .future performance but it w-ij. no xonbe- i^x^v. 
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of the learning objectives.  It will be an aptitude test, not a train- 

ing test.  To put this another way, failure on a properly designed 

training test indicates the instructor has 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 training item is 

its faithfulness in reflecting the job task.  This faithful reflection 

is an automatic outcome of the application of the course design 

procedure described in this Manual.. , 

It must never be forgotten that tests are designed to discover 

whether students have met the objectives.  The more that do, i.e., the 
t 

more that get the same score, the happier the instructor should be. 

It means he has done a good training job.  Now it can be understood why 

training tests, rightly understood, make the student 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 

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 ^e estimated by discussion with students 

individually or in the classroom, through observation, and so on. 
But . .  . 
/learning to estimate CPA on the radarscope is so important to the 

accomplishment of the CICWO's situation assessment, and recommendation. 

that tests are warranted.  Knowing the location of the Captain's log in 

the CIC, while essential, on the other hand, would 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 course improvement purposes, and in terms 

of the ease of estimating information about student learning in a less 

formal manner. 

By identifying only significant enabling training tasks for inclusion 

in learning objectives (Step 2), a large stride has been taken toward 

test 
solving the/number problem.  The fact that testing is part of a training 

also 
exercise'reduces testing time, thus contributing to the same end. 

*"•        '■ -  - 
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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 

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; 

• '   ^    (1) The focus control r.isadjustcd by 90  or more from 
an optimum setting (as selected by instructors). 

■ ' o 
(2) The intensity control misacjusted by 90 or more 

from an optimum setting (as selected by instruc- 
tors). 

(3) The video -gain control misadjustcd by 180° or 
more from an optimum setting (as selected by 
Instructors). 

(4) The range scale set at 50 miles when the function 
.. .  , of the repeater is normal surface search; or with 

the range scale sot at five miles'when the 
function of the repeater is long-range surface 
search, 

• •• ■   • 

(5) The SIC control CN in sea-state conditions of 
zero   to one; or with the SIC control OF? in sea- 
state conditions of four to five. 

(6). T^c radar repeater in relative-bearing when true 
bearing is required; or vice versa. 

(7) The function selector set for an inappropriate 
: input for the use specified for the repeater  e, 
air-search radar presentation on surface search 

• repeater. 

Tbe 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. 

The reason for this approach will- become clear in the next chapter. 

o • i 
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Most of the work basic to test construction has been accomplished 

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 four) soldering 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 be sampled and scored 

presents little problem.  The student's errors or correct responses can be 

counted.  A good question to ask one's' self if he is in doubt about what 

to score is:  what is the purpose of performing 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 

considerable period of time.  The essential tests, therefore, are the 

determination of whether the connection does in.fact conduct current 

and is strong enough to hold.  The former can be objectively tested. 

The latter can be tested 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, 
*'       .' — 

in terms of a conductivity and a pull test. 
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a. Scoring CICWO exercises.  Scoring 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 he does 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 

student either detects an error designed into the training task for Job 

Task 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 determined. The exercise for Task 1.0 was 

so investigated and sufficient consistency found to warrant the 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. Scoring 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 and 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 and interprets TIG welding reference 

manuals," lead to straightforward methods of testing and scoring. 
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5.  Instructional Purposes of Tests 

In addition to serving their course and student evaluation purposes, 
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 purpose is extremely 

important to the efficiency of the course.  Eighty percent of  one CICWO 

class were able to pass the final examination in solving maneuvering 
when they entered the course, 

board problems.(Meyer. 1969       ) / Many students have since omitted 

this part of the course as a result of the use .of pretest (a savings 

of AO hours per student in terms of the way the course was organized 

at the time this pretesting started) and hence had no need to spend 

time on this topic.  Pretests can frequently be the final examination 

or alternate form of it, arranged in a manner that the occurrence of failure 

shows where the student must begin his learning.  The other aspect of 

individualization involves pacing the instruction so that each studatit 

is learning at his own rate.  Apart from self-pacing by use of PI, some- 

thing that is not always possible or desirable, the instructor will want 

to know which students are ready to go on, which are not.  Sometimes he 

is concerned with the entire class when the next topic 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 out is 

through guiding and observing student discussion or his approach to the 

operation of certain equipment or'whatever 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 vocabulary, 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 

■« 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 course 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 
t 

be duplicated in the classroom, the instructor can frequently get an 

idea of how well what t 

the student learns will transfer to shipboard performance.  The exercise 

for training task for CICWO task 1.0, "Serves as a CICWO on a combatant 

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 

4 ' 
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in the Inventory, e.g., he must ir.onitor all the operators and displays. 

Most of these lower level tasks are too complex to be learned simultaneously. 

Hence, many must be learned separately before being practiced when integrate 1 

-into the    . larger training task.  By getting a measure of the lower 

level tasks, when trained separately.and when practiced in combination 

with the other tasks, the instructor can tell whether his training is 

transferring from the one learning situation to the more complex learning 

situation. " If a computer-based simulation is available, the higher level 

training tasks can be conducted in real time and transfer from classroom 

to more realistic conditions measured.  Such a procedure is most valuable 

and should be used whenever possible.  It is one of the best means of 

achieving fundamental improvement in the course.  If students do well 

when attending to one task alone but poorly when they have to integrate it 

with others, either more practice in integration is needed or methods 

of training the task independently need 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 requiring 

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 YIII 

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 adding up 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 

judgment.  The only exceptions are when standards 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 studies 

are fully as difficult and ti^e-consuning for training tests as they are 

for aptitude tests. . Follow-up studies to establish the validity of 

^n^-of-course tests say so-zetiir.es be justified, but generally speaking, 

,-<:,.„,     u   J      . . essentially the same as 
if tests are based on training tasks which are /  job tasks the validity 

of the course content is assured.  Trying to unifomly set standards for 

training tests on the basis of follow-up studies is totally impractical. 

By the tice the cutting scores on the tests have been established, the 

requirements  of  the .course   nay    have  changed,   better 

training exercises, which serve as the basis for -the tests, will have been 

invented, and one must start all over again.  Fixing training tests 

long enough to do the studies is not desirable.  It fixes too much 
/• 

because of the close relationshipjbetr-ecn what is trained and how its 

attainment is measured.  So one ,is forced to rely on the judgment of 
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' •• checked by a job shrvey in some instances 

' the job experienced instructor-/-a judgment based on scores from well 

• constructed performance tests for all end-of-course 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 judgment he must make. 

When quantitative estimates cannot be made during initial design of the 

course, standards can be expressed in the qualitative terms of the rating 

scale (percentage estimates are another way of expressing qualitative 

standards) used in Step 3. • ■ 

1,  Standards for Specific Learning Objectives 
f 

Standards for specific learning objectives are best established in 

terms of go/no-go.  The nature of many of 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 electronic 

test equipment or he cannot; he can or cannot "isolate 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." 
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Many of the enabling training tasks in the TIG welding course also 

readily lend themselves to a go/no-go standard, e.g., "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 go/no-go approach gives the reason for applying the minimum 

essentials concept of testing to training courses.  Items or trials in 

a test 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 should include more 

l 

difficult material. 

The nature of electronics maintenance 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 forms, voltage, current, and resistance 

outputs of equipment, further training in correcting malfunctions is 

useless until he can.  Use of snch standards requires course scheduling to 

permit individualization of the instruction. 
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With the tests established and standards (tentative in most cases) 

• established the learning objectives are complete.  These can be edited 

for final wording.  In editing stress should be placed on increasing 

the communication power of the objectives to instructors, to training 

management, and to consumers.  An objective is supposed to control 

course content.  Unless it is consistently interpreted by all instruc- 

tors, it will fail in this purpose.  Course standardization likewise 

becomes impossible. 

■ This view stresses that student evaluation should be in terms of 

ability to perform or not perform the job tasks for which he has been 

trained.  How much more or how much less 'is of no interest from a 

strictly training point of view.  Printing action element objectives in 

abbreviated form, in small type usually permits getting them on two 

sides of a single sheet.  Checks can be made by those tasks for students 

who did not achieve the standard; no check indicating satisfactory 

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 

in the course is that such factors as the critical nature of the tasks 
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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 without supervision 

before he has received 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 overboard" is hardly 

to be trusted alone regardless of how well 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 reasons should lead to retention of the 

student in school training until he can meet standards 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 career. 
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CHAPTER IX 

STEP 8.  ORGANIZING AND SCHEDULING THE COURSE 

This  step sequences 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•  Specifying Introductory Units 

This is a matter of establishing learning sets17—the attitude which 

keeps what is learned in the context for which it is to be used.  There 

are a great variety of purposes for which any mental or physical skill 

is to be learned.  EW tactics are learned by the EW 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. 

The concept is quite different from the one that has introductory 
units concerned with "tool" or "basic" 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 problem 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 problem of "tool" subjects dis- 
appeared.  This is because under normal steaming all basic tasks were 
identified and later more complex situations encompassed these basic 
tasks as well as others.  No adjustment was necessary.  Duties involving 
technical mental skills were already 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 duty assignment for which 

he is being trained will markedly influence both what and how'he learns. 

It is of utmost importance to establish the 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 essence" must be made 

clear.  What is it that distinguishes this duty assignment from those 

above, below, and at the same level in the job hierarchy?  A good way to 

answer this question for the students is .to present real examples from 

the complex end-of-course test exercises which represent the end-cf-course 

tasks and get the students to actively participate to the extent their 

experience permits.  The instructor makes clear what the problems are, 

to what kinds of cues the job incumbent must respond and the alterante 

responses that are 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 compatible 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 learning sets 

by giving the students the objectives to be achieved should leave little 

doubt about what they are expected to learn for what purpose. 

In the C1CW0 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 of the Monitoring I exercise during the f.irsi day of 

the course.  (This session is labeled "Concepts of CIC" in Figure 7a.) 
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The student can hear -the CICWO correcting errors and making recommenda- 

tions. This demonstration shows what the 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 lower level objectives.  In 

an electronic maintenance course this method appears an excellent way 

to keep subordinate tasks that must be learned in the context of the 

higher level job tasks.  The introductory unit 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 function 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 

Sequencing 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 

have been learned, i.e., the order is just the reverse of that in which 
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the job tasks were identified.  Likewise learning of some training tasks 

should precede others; an EWO cannot very well apply the necessary 

electronics 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 sequence is clear to the job experts. 

Sometimes the sequence is immaterial.  It probably makes 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 
them 

until the instructor is satisfied he has / in a good logical order. 

He then-inspects the order for consistency with the learning 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 involves 

the avoidance of instruction in tasks highly similar to one another too 

close together, e.g., two welding-processes which require similar pass 

movements. 
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TABLE 2 

. Learning Principles 

1. Instruction should relate end-of-coursc and subordinate tasks 
taught to their use in the job situation. 

2. Instructional nethod should be consistent with the nature of 
the objectives. • 

3. A context cr frar.evork should be taught for the student to use in 
orcar.izing what he is to learn, i.e., a learning set should be 
established in te~5 of the context. ■ ,      ■ 

A.  Spaced practice and review promote learning. 

5  Teach-ne hishlv sinilar tasks or materials in too close 
proximity (one too soon after the other) interferes with learning 

6. Variety in the day's instruction maintains motivation and helps 
overcome monotony and fatigue. 

7. A variety of practice materials should be provided. 

8. The student should be told what he is supposed to learn. 

9. The student should be given knowledge of his progress and his 
errors. 

10. Instruction should be so arranged as to permit adaptation to 
individual -differences in student aptitude and experience. 

11. Instruction should be paced by the students' learning rates. 
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■  With the Training Task Cards in the otder desired for instructional 

purposes, it is convenient to number the training tasks consecutively 

for ease in referring to them.  The Training Task Cards are then sorted 

to pair with their associated Job Task Cards.  The numbering is illustrated 

in the Basic Curriculum Outline (Appendices B, D, and F).  Before this 

is typed, introductory and review units should be inserted.  "Knowledge 

about" 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 the three courses we,have been dealing 

vith that had a number of these.  They can be inspected at the end of 

the CICWO Basic Curriculum Outline (Appendix B). 

3.  Specifying, Review Units 

There is a learning principle to the effect that spaced practice 

generally improves learning and retention.  As the objectives are arranged 

in the Basic Curriculum Outline they concern the introduction and major 

part of the training to meet them.  Final standards may not be met until 

after further practice, distributed through the course.  When needed, 

such practice requirements should be inserted in the outline.  The 

arrangement of the Task Inventory helps solve this problem because the 

initial broad tasks involve smaller tasks which will be repeated later. 

When broad tasks do not involve the same lower level tasks, review 

sessions will 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 correctly the first time aboard ship, 

e.g., critical safety precautions, must be overlearned.  These should be 

distributed through the course to provide the aim  r of practice needed. 
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For the 9ICWO course it was found that review sessions occurred auto- 

matically because of the sequence of the Level I.tasks.  As the student 

proceeds 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, the case as the 

student goes on to the other end-of-course objectives.  There is, also, 

review involved as one progresses from learning enabling tasks ^ 

end-of-course tasks. 

Review units are, also, automatic for ET tasks bec'ause of their 

repetitive nature.    '    ;   .   i^.. reference to the Technical 

Manual, use of test equipment, 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, review 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. 

A.  Srhedullne for A^ptation 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 making provision for the latter^f the^duty 

assignment locations specified in the mission do not involve/different 30b 
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tasks.  The adaptation consists of schcdul-ing conxon tasks first; differences 

are adapted to later by providing different learning situations .for those 

having different ship type assignaents.  The-only problem that will arise 

is when differences In ship type require greater adaptation than can be 

made in a single, time-constrained course.  In such an instance it is 

the training program, i.e., a series of courses,perhaps interspersed with 

shipboard assignments, that must be adjusted. 

The really fundamental problem here is the development of a flexible 

schedule so that students are not required to,participate in sessions which 

present what they already know how to do or which forces them to pace their 

learning to a fixed schedule.  In short, the schedule should not be in lock- 

step terms requiring all students to do the -same tilings at the same time. 

The evidence is quite clear that 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—differences 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, after all, adults and have 

developed their own ways of learning.  If they are guided toward what 

they should learn and their progress checked, they can learn a great 

deal on their own.  To achieve the flexibility of organization needed 

to adapt to individual differences, the schedule is arranged in blocks 

rather than in days and hours. 
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Use of PI is a favorite but often ina^propi'iate means of permitting 

the individual to proceed at his own pace.  If students are locked into 

a fixed schedule the main advantages of PI are 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 achievement in a shorter time, 

there is not much point to having it unless the student can go on to 

something else when he completes the program. 

Adaptation to differences in rates of learning is of particular 

importance in learning complex skills such as welding, sonar target 

classification, or ET maintenance.  The early phases of such learning 

are basic to further progress. If a student quickly learns the cues and 

responses to complete a good welding pass, he should be able to go on. 

If he does not, he should be helped to so learn before being permitted ' 

to.  To discover what the student's progress is during the early phase 

of learning this welding skill, one must rely on close observation, 

possible only when the course is individualized.  Evidence is being 

accumulated that by arranging for such observation and adapting to the 

individual differences in rates of learning, brings about a substantial 

gain in the efficiency and effectiveness of the welding course (Carr & 

Abraras, 1970; Gibson & Abrams, 1970).  In 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 differences requires a program for 

' finding out what they are.  To discover differences in experience, pretests 

should he given at the beginning of each major unit of instruction, in- 

cluding 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 planning 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 oat 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 required to 

adapt instruction to what the student can do as he starts an instructional 

unit and how rapidly he can learn from that point." Accomplishing this 

is relatively simple for a laboratory course,  With pretests (performance 

tests for use of test equipment, for example) showing the in- 

structor where he needs to 'begin with each 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, 

and in learning to document properly. .This concept is illustrated in 

Figure 8,   developed by ETC C. A. Miess. 

•Students who complete a unit should be permitted to go on to the 

next.  If a student reaches the end of the course early, he can be 

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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Fig. 8. Individualising a Laboratory Course. 
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Technical Manual schematics as a basis for group discussion of the procedure 

is a good instructional technique for'this kind of subject natter.  Such 

a technique should be used with selected 

discussion groups where students share a- common difficulty.  Instructors 

should always keep in mind 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 necessary for the student to begin practice on 

real or simulated equipment in a manner indicating he has made a start 

in the acquisition of the mental skills involved. 

Welding is an even more clear example of a skill, the learning of 

which should be individualized.  In a welding course lectures should 

practically vanish, being replaced by discussion or a kind of operational 

(as opposed to sheer knowledge) PI, and discussion with individuals of their 

problems.  A block schedule is planned but only across large instructional 

units,  Vithin each welding process 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-of-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 (week's) schedule looks like the one below. 

Nothing will differ but the training task to be practiced.  Programmed 

instruction on relevant matters is planned to provide variety in the 

day's work.  It is hoped that classroom lectures will be almost com- 

pletely eliminated.  Each day's schedule will look something like this: 
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Period One Day's Schedule 

1st Each trainee identifies, assembles, energizes 
TIG welding equipment.  Includes striking and 
maintaining arc while welding individual and 
tie in passes. 

• 
2nd Closely supervised practice on above and add 

performance of routine maintenance on TIG equip- 
ment as trainee demonstrates proficiency. 

3rd Classroom programmed instruction in welding 
procedures. 

4th As trainee demonstrates readiness to go on, 
provide individual demonstrations/closely 
supervised practice in TIG welding a tee . 
joint in 16-gauge ORES plates with a B-5 
butt joint in the flat position. 

5th Same as period 4. 

6th Same as Perio'd A. 

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 

i 

matter of cooperative effort by all. 

There appears to be more bafflement regarding one aspect of the 

flexibility problem ttiSi-n  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 be 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. 
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CHAPTER X 

STEP 9.  DEVELOPING AND CONDUCTING LESSON PLANS 

The individualized approach just described, a full application of 

which can save untold dollars, can be successfully managed only by well 

prepared and well trained instructors. For example, 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 student achievement should call 

the attention of the chief instructor to the possibility that an in- 

structor is unable to do these things. 

1.  Developing Lesson Plans 

The Navy instructor knows the developing 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 

the entire group will attend for establishment of the appropriate learn- 

ing sets and for practicing and testing training actions for diagnostic 

purposes.  The rest is a matter of preparing for the kind and number of 
individualized 

' 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 
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experience with tj'pical lesson plans, some instructors find it difficult 

to go from the objectives in the Basic Curriculum Outline to preparation 

of the lesson plans of the kind required by this course design process. 

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- 

ists.  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, 

its common and its individualized parts, the instructor is/v??h the usual 
i 

questions:  At what tir.es and for what purposes will the class be 

assembled?  At what points will students be separated for a variety of 

purposes?  V'nich enabling objectives can be attained by reading assigr..r.entsi 

Which by PI?  Which require extended discussion at strategic points? 

Which require individual supervision or conference to learn?  What natcrials 

vill be required, what space, what training aids? 

In answering these questions the instructor, or instructor team, must 

determine which instructor is to prepare for what roles—lecturer, 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 which"the individual 

is going, ■   •   '    " 
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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 MMA 

welding pass, for example, the surface must be smoothed by time consuming 

chipping 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 t]ie  next- pass< 

"Chipping/grinding and cleaning are essentially simple to learn but quite 

time-consuming to perform.  The extremely 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 

one 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 about eight passes or 

just twelve minutes of welding."  (Abrams, Bishop, & Le Roy, 1969, p. 7) 

Clearly, 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.  Training 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. 

i ■ 

* This operation for TIG welding is simple. 
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No natter what his role, the instructor prepares a guide for hin- 

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 learninc 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 

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 objectives assigned to hin to get 

■students to achieve.  This requires that, he (1) provide the right learn- 

ing sets; (2) specify his ovn lesson plan objectives that will r-ke 

student achievement of the enabling objectives not only possible but 

efficient; (3) determine what nethed, or nethods. of instruction he will 

use; (4) determine what training aids and other materials are needed; 

and (5) note hov he will supervise or monitor the learning process of 

each Student so that proper and. svif t knowledge of results-not only of 

progress, but also of specific .errors—can be provided. 

As the instructor specifies his lesson plan objectives, he must 
additional 

consider what /exercises and tests or estimates of student learning he 

Eust develop for pacing his instruction and for improving his own methods. 

In specifying his own lesson plan objectives, the instructor must remember 

that he is continuing the job analysis to lower levels from the enabling 

task with which the analysis in Step 2 or 5 stopped.  If he'has'any cuestion 

of what the job incumbent tasks are that he should make action elements 

of lesson plan objectives, he should consult other job experts. This 

question of where the course designer should stop the development of the 
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Task Inventory and the instructor picket 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: right 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 do just this.there are differences to the 

degree to which it is required.  It was   hoped    the job expert 

CICWO instructor could carry the analysis from where the design left 

off.  In fact, 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 therl7lo many and difficult 

problems3 Thow 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 plan 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 document follows to illustrate the detail to which the analysis 

was carried. 

Procedure to TIG weld a pass (process basically identical for all 

joints): 
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a. Strike arc: 

(1) Make contact, without high frequency, between base mate- 
rials and tungsten electrode. 

(2) Establish arc with high frequency by holding tungsten 
electiode approximately 1/2" from base material (precise 
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 travel 
always toward filler material. 

e. Continue travel, adding filler material as required, to produce 
a uniform weld bead. 

f. Complete pass. 

g. Withdraw filler material. •  ' 

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 construct and attach standards to, the problems of the ;Ln_ 

struction of a complex skill are by no means solved.  It is the conduct 

of a course for a skill like welding that is the critical element in 

determining whether or not students learn efficiently.  For the learning 

of such complex mental and physical skills close observation of the 

student is mandatory, especially during the initial phases 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 
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.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.  In 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 the 

student is responding to and what feedback he is getting is extremely 

difficult.  The task requires professional help and may. take a long 

time to discover.  A problem the course designer is faced with is whether 

instructors can, or can.be trained to, observe consistently and discover 

the student's problem where complex 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 problem of finding ways to communicate 

just what it is the student is doing wrong and further to help him 

discover what he should do right. 

Two points have been noted as we have observed   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 "knowledge 

about" orientation rather than the job assignment orientation required 

by the statement of the learning objectives in the Outline.  Once this 

shift had been made—and it appeared to come as an insight—they were 

able to make some progress.  It is obvious the shift in attitude toward 

- training required by the present course design process will take time 

and guidance.  The second observation concerned the ease with which 
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training tasks can be misinterpreted.  Care in statement of job and 

training tasks has a large payoff here. 

In planning and conducting his lessons the instructor must observe 

the principle th£.t any discussion of theory, basic 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 in disentangling closely related ones for troubleshooting 

purposes. "The instructor,, also, should observe the .principle that no 

more discussion of basic concepts and theory is included than needed 

to perform the training tasks.  - —"  , 

Lesson planning is also influenced by learning principles.  Four of 

the most important have already been'discussed, adapting to individual 

differences and establishing a learning set, i.e., "a context or frame- 

work should be taught, for the student to use in organizing what he is 

to learn," "variety in the day's instruction maintains motivation and 

helps overcome 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: 

"a variety of practice" materials should be provided;" "the student should 

be told'what he is expected to learn," i.e., he should be given the 

learning objectives for each instructional unit as veil as for the course 

as a whole; "instruction should be paced by the students' learning rates," 

"tlie student should be given knowledge of his progress and his errors," 
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These 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 order to provide him more than 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 designed  and  carried out   in  terms  of  the principles 

discussed, such problens diminish.  The nature of the training tasks produced 

by the course design process makes it clear to the student that what he is 

learning ho is gong to use.  Feeding back to the student in highly specific 

terms what his problems are and helping overcome them, giving bin a clear 

understanding that whether he passes or fails the course is dependent only 

on his readiness to undertake his job assignment has a desirable side effect. 

As it is now, students and instructors consider themselves natural enemies. 

Each tries to outguess the other in terms of what to test and what to study 

to pass the test.  This situation tends to transfer to the training 

situation the unfavorable connotation of the term evaluation, stemming 

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 change markedly for the better if the 

"instructor's role were seen by the student as a help to reaching speci- 

fied standards of performance on specific tasks required on his next 

duty assignment.  Learning could become, as it should be, a cooperative 

student-instructor adventure, with much to be gained by each party. 
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•' CHAPTER XI . 

PTEP 10.  IMPROVING THE COURSE 

Despite every effort and the greatest of skill in course design, it 

will be a rare event for a course to achieve 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 subsequent improve- 

ment are therefore integral parts of a course design process.  The link 

between course conduct and course improvement is provided by a program 

of evaluation.  As already noted, the relationship 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 trained 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 attainment of objectives with what kind 

of tests has already been discussed.  It remains only to stress the use 

of the results for course improvement.  The 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 procedures more efficient.  If few 

meet an objective, the instructor must do some detective work.  Is 
\ * ■.      • 

• v 

proper feedback being provided?  Is an inappropriate 
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method being used?  Is too much time beir- spent on the "nice to know"? 

Has too little time been allowed?  Too little practice on exercises? 

Is there something wrong with the course sequence?  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 

Instruction 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 remain the same over 

a series of courses in order to evaluate the impact of changes. This 

does not mean that 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 informa- 

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 to make a 

change and trust to luck. Experience teaches that the lady is not often 

kind when it comes to improving training. ■ 
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The CICWO course offers an illustration of the value of tests in the 

improvement of the instruction.  The Monitoring I test, as described in 

conjunction with its development of exercises in Step 5, has been admin- 

istered to several classes. , The complete 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 agreed 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 

design procedure to the AN/SPA-34 course are more emphasis on (1) train- 

ing exercises for skills, especially skills involved in the end-of-course, 

e.g., skills in using test equipment; (2) systematic testing, both pre- 

and post; and (4) organizational flexibility for adapting to individual 

differences in both experience and rate of learning.  In 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. 

f 
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a 
Courses are often changed on other than/test basis> such as student 

critiques, suggestions by others, and id^as from educational periodicals. 

All of these are poor reeds for basic course improvement.  Students do 

not take into account the course mission.  Neither     '-v' ,  / others 

who look at a curriculum.  Students have not been through the course 

design process to understand how decisions concerning the inclusion of 

this or that objective, division of training between ship and shore and 

so forth, were made.  Neither have these others.  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 hard to-match by any other means, once the course is 

designed in terras 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 value in improving administrative practices. 

Occasionally use of a specially devised critique form aimed at a limited 

and specific set of problems 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 training as a 

cooperative venture in learning and will do much to improve student, 

instructor, and supervisory relationships. "" ~- . 
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STEP 1 

STEP 2 

STEP 3 

STEP 4 

STEP 5 

STEP 6 

STEP 7 

STEP 8 

STEP 9 

STEP 10 

Interpret (Derive) Course Mission 

IF 

S/- 
Identify Job Incumbent Tasks 

  A 

-V_ 
Establish Qualitative Job Entry Standards 

— A       """ 
JiL 

Group Job Tasks for Instructional Planning 

Develop Training Tasks 

 : -7\ 

-V- 
Specify the Tests 

 A 

JL 
Complete the Objectives 

 77\ " 

^ 

OrRanize and Schedule the Course 

■7r 

v 
Develop and Conduct Lesson Plans 
— A  

J^L 
Improve the Course 

Fig. 10. Training Course Design Steps, 
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APPENDIX A 

TASK INVENTORY FOR THE COMBAT 
INFORMATION CENTER WATCH OFFICER 

1•0        Serves as a CICWO during a normal steaming CIC watch 
on a combatant ship steaming independently.  (3) 

I'l        Monitors CIC personnel during a normal steaming CIC watch on 
a combatant ship steaming independently.  (3) 

1.1.1 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) 

1.1.1.1 Detects incorrectly set controls on a surface search radar 
repeater.  (1) 

1.1.1.1.1  Discriminates between good and bad radarscope presentations. 

1.1.1.2 Detects incorrect reporting procedures of radarscope operator. (2) 

1.1.1.3 . Detects radarscope plotting errors of CPAs and course and speed.  (2) 

1.1.1.3.1 Determines size and composition of contacts from a radarscope 
plotting head.  (1) 

1.1.1.3.2 Solves CPA of surface contact from a radarscope plotting 
head. (1) 

1.1.2 Monitors intercept search operator in search for and detection 
• of electronic emissions, and the processing and reporting 

of intercept data.  (4) 

1.1.2.1 Detects incorrect reporting procedures and/or omissions on 
part of intercept search operator.  (4) 

1.1.2.2 Ensures that intercept search operator maintains an alert 
watch for new intercepts in assigned guard band.  (2) 

1.1.3 Monitors radiotelephone operators in receiving, processing, 
and transmitting data.  (2) 

1.1.3.1 Detects procedural errors committed by radiotelephone 
operators.  (2) 

1.1.3.2 Detects incorrect interpretations of radiotelephone signals 
and makes the applicable corrections.  (2) 

1.1.3.2.1  Decodes and encodes signals in applicable signal books.  (1) 
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APPENDIX A (Continued) 

1.1.3.3 Ensures that all required emergency radiotelephone nets are 
patched to CIC.  (3) 

1.1.3.4 Ensures that correct ASW communication links are established.  (4) 

1.1.4 Monitors sound powered telephone talkers in receiving, trans- 
mitting, and processing data.  (2) 

1.1.4.1   Detects incorrect procedures of sound powered telephone talker.  (2) 

1.1.5 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) 

1.1.5.1   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) 

1.1.6 Monitors DRT operator in plotting and analysis of radar and 
ECM data on the DRT.  (2) 

1.1.7 Monitors surface summary plotter in maintaining all required 
information up-to-date on the surface summary plot.  (2) 

1.1.8 Monitors surface status board keeper in maintaining all re- 
quired information up-to-date on the surface status board.  (2) 

119 Monitors the dissemination of key information to both internal 
and external stations.  (3) 

1.1.10 Ensures that current SAR instructions, procedures, and OpOrders 
are readily available in CIC.  (2) 

1.1.11 Monitors air search radar operator in search for and detection 
of air contacts and the processing, display, and reporting of 
contact data.  (3) 

1.1.12 Monitors height finding radar operator in carrying out his 
assigned duties.  (4) 

1.1.12.1  Compares height finding radar information with other perti- 
nent data, stored and recently collected.  (4) 

1.1.13 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) 

1.1.13.1  Monitors CIC watch personnel in the transition from a normal 
watch to an AS.T posture.  (5) 
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APPENDIX A (Continued) 

1 1 14    Supervises the implementation of radar guards, EMCON conditions 
and time-sharing plans, briefing watch personnel as required.  (5) 

1 1 15    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) 

1.2       Evaluates the CIC information of a ship steaming independently.  (3) 

1.2.1 Evaluates information from a surface search radar.  (2) 

1.2.2 Evaluates a surface contact.  (2) 

1.2.2.1 Recognizes tactics of surface contact as hostile.  (3) 

1.2.2.2 Determines that a risk of collision exists for own ship and 
a surface contact.  (1) 

12 2 2 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) 

1.2.2.2.2 Extracts correct maneuvers and signals for a risk of collision 
from current Rules of the Road.  (1) 

1.2.2.3   Selects the proper action to combat an attack by high speed 

surface craft.  (3) 

1 2 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) 

1.2.3.1   Plots all applicable chart data from daily RADFO messages.  (3) 

12 4     Evaluates intercepted electronic signals rapidly as to type 
and function of emitter and as many other specifics as possible. 

(2) 

1.2.4.1   Locates electronic emission information in appropriate publi- 

cations.  (2) 

1.3       Recommends to Conn all maneuvers and/or other actions required 
of own ship steaming independently.  (3) 

l^ Serves as CIC communicator when necessary.  (1) 

14 1     Receives and transmits on a radiotelephone using correct 
procedures, standard equipment operation techniques, and correct 

security precautions.  (1) 
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2.1 

2.1.1 

2.1.2.1 

(1) 

APPENDIX A (Continued) 

1.4.1.1 Translates significant evaluated data into .appropriate format 
for dissemination (coded or plain language).  (1) 

1.4.1.2 Selects the proper system for transmission of evaluated data. 

1 4 2     Transmits evaluated data over MC or ship's service telephone 
when necessary for rapidity or clarification.  (1) 

2.0       Serves as a CICWO in a C1C involved in supporting a ship 
TnanpjivRring in formations and screens.  (3) 

NOTE:  All tasks listed under 1.0 apply here. 

Monitors GIG 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. 

2.1.2     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) 

2.1.2.2   Detects incorrectly plotted positions of Guide and other force 
units on the maneuvering board.  (2) 

2 12 3   Detects incorrect course and speed to station maneuvering board 
solutions and time to arrive on station computations.  (2) 

2 1 3     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. 

2.1.3.1   Detects inaccurate DRT plot of Guide's track or track of other 
designated unit.  (2) 

2 1 A     Monitors formation diagram keeper in maintaining all required 
information up-to-date on the formation diagram.  (2) 

2,2       Evaluates the CIC information of a ship steaming in formations 

and screens.  (3) 

2.2.1     Determines the actions required of own ship to complete an 
ordered maneuver.  (3) 
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2.2.1.1 

2.3 

2.4 

3.0 

3.1 

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 DR1 

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 
3.1.1     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. 

3.1.1.1 Detects when DRT is set to scale other than 200 yards/inch. 

(1) 

3.1.1.2 Detects incorrectly estimated plot of a man overboard.  (1) 

3.1.1.3 Detects improperly plotted wind direction.  (1) 

5.1.1.4 Detects the failure of the DRT operator to make continuous 
reports of ranges and bearings to the man overboard.  (1) 

3.2 Evaluates CIC information of ship involved in man overboard 
recovery operation.  (1) 

3.2.1     Selects significant man overboard information for dissemination 
to various command levels.  (1) 

3.3 Recommends to Conn all required maneuvering actions and whistle 
signals based on CIC man overboard data.  (1) 

3.4 Serves as DRT operator during man overboard operations when 
required.  (1) 

3.4.1 Plots all relevant information on DRT when man overboard warning 
is heard.  (1) 

3.4.2 Sets the DRT scale to 200 yards/inch upon receiving word of 
man overboard. 
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APPENDIX A (Continued) 

A.0        Sei'ves 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. 

4.1 Monitors CIC personnel participating in  a SAR mission.  (A) 

4.1.1      Ensures that all SAR incidents are reported to the cognizant 
SAR coordinator.  (4) 

4.2 Evaluates a distress or emergency call on a CIC radiotelephone 
speaker.  (2) 

4.3 Recommends to Conn what maneuvers should be utilized to conduct 
a particular SAR mission.  (3) 

5.0 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. 

5.1 Monitors CIC personnel involved in the prosecution of air con- 
tacts in an AAW Condition III.  (3) 

5.1.1 Monitors air vertical plot plotters in maintaining all required 
information up-to-date on the vertical plot.  (3) 

5.1.2 Monitors radiotelephone operators In transmitting, receiving, and 
processing air contact data. 

Task 1.1.3 applies here. 

5.1.3 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) 

5.1.4 Monitors watch personnel engaged in the conversion of bearings 
and ranges to appropriate coordinate systems.  (2) 

5.1.5 Monitors the correct display of information obtained from the 
NTDS, Link 14, TTY readout.  (3) 

5.2 Serves as AAW evaluator in an AAW Condition III. 

5.2.1      Selects significant air contact data for dissemination to 
various command levels.  (2) 

5.3 ■    Recommends to Conn when ship should go to General Quarters.  (4) 

5.4 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) 
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5 5       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) 

5.5.1     Provides the AAW evaluator with all pertinent air contact data 
when he reports ready to relieve the CICWO.  (5) 

6 0       Serves as a CICWO in a CIC involved inj^jjrosecution of 
suspected submarine contacts in ASW Condition,!!!.  (3) 

NOTE:  All tasks listed under 1.0 and 2.0 apply here. 

6.1       Monitors CIC personnel involved in the prosecution of a suspected 
submarine contact in an ASW Condition III.  (3) 

6.1.1 Monitors radiotelephone operator in receiving and processing in- 
coming submarine contact data.  (3) 

Task 1.1.3 applies here. 

6.1.2 Monitors DRT operators in plotting and processing submarine 

data.  (2) 
Task 1.1.6 applies here. 

6.1.2.1 ■  Detects incorrectly set controls for a DRT being used in ASW.  (2) 

6.1.2.2 Detects incorrect plots on the DRT of own ship, assist ship(s), 
and submarine contact(s).  (3) 

6.1.2.3 Detects incorrectly labeled plots on the DRT.  (3) 

6.1.2.4 Ensures passage from the DRT of all submarine data to the 
appropriate CIC stations.  (3) 

6.2 Serves as an ASW Evaluator in an ASW Condition III.  (3) 

6 2 1     Evaluates a subsurface contact situation as to classification, 
,  possible identity, and probable intentions of contact.  (3) 

6.2.2     Selects significant contact data for dissemination to various 
command levels.  (3) 

6.2.2.1 Determines the reliability and significance of CIC ASW informa- 
tion with respect to tactical requirements.  (3) 

6.2.2.2 Correlates CIC data with information from stored sources.  (3) 

Determines for recommendation to Conn, appropriate submarine 

and/or torpedo evasion maneuvers.  (2) 

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

(Appendix continued on next page) 

6.2.2.3 



6.3 

6.3.1 
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Recommends to Conn the appropriate ™—rs^0
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in position to conduct urgent attacks or evade detectxon, as 

applicable.  (3) 

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.  (4) 

Receives, transmits, and receipts for incoming submarine contact 
data wS; necessary, using correct procedures, standard equip- 
rcent operation techniques, and proper security measures.  (3) 

Task 1.3 applies here. 

6 5       Provides ASW evaluator with all pertinent submarine contact 
b-:)       ri-uvx       ,__,.., ,,.„ ^D3riv t-n relieve the watch. O) 

6.4 

6.6 

7.1.2 

7.1.3 

7.2 

7.2.1 

7.2.2 

information when he reports ready to relreve the watch 

Ensures a smooth transition of watch posture and personnel 
without disruption of ongoing watch activities  xn the event 
a higher condition of readiness is ordered. V) 

i  n       Relieves the watch.  (3) ■ _  P «   j 
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) 

7 1 1     Sights, using checklist if desired, stored data-required to_ 
7.1.1     signus, usxug            _.„4.rtj„ fnT- rlassified material. KX) 

Determines information, events, and procedures applicable to 
his watch by reviewing:  pertinent operation -ders and opera- 
tions plans, CO's night orders, pass-down-the-lme (PDL) log, 

and pertinent messages.  (2) 

Amplifies and interprets data derived from operation orders, 
night orders, PDL log, and messages by referring to doctri- 
nal publi-tlons, fleet and ship standard operating procedures 
(SOP), intelligence materials, and RADFO messages.  (2) 

Determines the status of the various systems in CIC prior to 

relieving the watch.  (4) 

Inspects, interprets, and evaluates surface summary plot to 
determin; presence, location, and degree of threat of surface 

contacts.  (3) 

Inspects, interprets, and evaluates air vertical plot to 
detemin; presence, location, and degree of threat of air 

contacts.  (4) 
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7.2.3 

1.1.k 

7.2.5 

7.2.6 

7.2.7 

APPENDIX A (Continued) 

inspects, interprets, and -luates electronic warfare status^ 

board to detennine information Pf^^'^^ed intercepts.  (4) 
search guards, EMCON, and current or anticipated 

,-c  interprets, and evaluates communications status 
Sdt'deteJine current communications organizatxon and 

capability.  (3) 

fa mterarets, and evaluates equipment status board to 
SS"; rpSSstatns of all major CIC equipment.  (3, 

Determines if the external ocntrols of tbe radars are set for 
their assigned functions.  (2) 

■t-r.  r,f all internal communications 

"e^-e ^^ -tifni^fS tbe assiEned require- 

ments.  (2) 
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BASIC CURRICULIM OUTLINE EOR THE COMBAT INFORMATION 
CENTER WATCH OFFICER COURSE 



TOPICS 

Concepts of CIC/Mock-up Tour 
Techniaues of Radarscope Maneuvering „.  >. 
Radiotelephone Co^unications Procedures (Programed Instructxon) 
Communication Status Boards (Programmed Instruction) 
External Communications (Programmed Instruction) 
Internal Communications (Programmed Instruction) 
The DRT and Geographic Plot (Individual Instruction) 
Maneuverine Board (Programmed Instruction) ,..  >, 
SSerll 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 
Line 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 
BAR Organization 
Circular Formations (Programmed Instruction) 
Types and Characteristics of Surface Screens 
Monitoring CIC Personne"' (I) (Classroom Exercises) 

Evasive Maneuvers nrun 
Potential Nuclear War Communications Requirements for the CICWO 

Monitoring CIC Personnel (II) 
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 (III) 
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BASIC CURRICULUM OUTLINE FOR THE COMBAT INFORMATION 
CENTER WATCH OFFICER COURSE* 

INSTRUCTIONAL BLOCK I 

Concepts of CIC/ 
Mock-up Tour 

SHIPBOARD TASK: 
7.2.5 

Training 
Task 1: 

Training 
Task 2: 

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) 

Standards;   100% accuracy. 

Identifies selected CIC equipment in a CIC mock-up at the 
request of an instructor. 

Standards:   100% accuracy 

Techniques of 
Radarscope Maneuvering 

SHIPBOARD TASK: Solves CPA of surface contact from a radarscope plotting 
1.1.1.3.2 head. 

Training 
Task 3: Performs above task in a mock-up exercise. 

Standards: 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: 

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. 

CAppendix continued on next page) 



SHIPBOARD TASK: 
1.1.1.1.3.1 

APPENDIX B (Continued) 

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

Training 
Task 4: 

Standards: 

SHIPBOARD TASK; 
1.1.1.3 

Performs above task in a mock-up exercise. 

100% accuracy. 

Detects radarscope plotting errors of CPAs 
and course and speed. 

Training 
Task 5: Student performs above task with radarscope plots 

presented on slides in a comprehensive classroom 
exercise. 

Standards:   Four out of five erroneous plots must be detected, 

Radiotelephone Commu- 
nications Procedures 
Programmed Instruction 

SHIPBOARD TASK:  Receives and transmits on a radiotelephone using correct 
TTO procedures, standard equipment operation techniques, and 

correct security precautions. 

Training 
Task 6: Performs above task in a mock-up exercise, 

Standards:   Correct procedures must be used 80% of the time and 
security precautions with 100% accuracy. 

Communication 
Status Boards 
Programmed Instruction 

SHIPBOARD TASK:  Inspects, interprets, and evaluates communications 
77274    ~     status board to determine current communications 

organization and capability.    '• 

Training 
Task 7: 

Standards; 

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. 
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External Communications 
Programmed Instruction 

SHIPBOARD TASK: Monitors radiotolophone operators In receiving, processing, 

T7J73 —        and transmitting data. 

SHPBOAM TASK: Detects procednral errors co.itted b, radiotelephone 

1.1.3.1 

Training 
Task 8: 

Standards: 

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 

assigned requirements. 

Training 
Task 9: 

Standards: 

SHIPBOARD TASK: 
1.1.A 

SHIPBOARD TASK; 
1.1.4.1 

Determines the internal communicatxon requirements 
in a CIC mock-up and ensures that remote "^s are 
manned and equipment functioning prior to the first 

mock-up exercise.  (DW) 

All malfunctions and unmanned equipment must be detected. 

Monitors sound powered telephone talkers in receiving, 

■transmitting, and processing data. 

Detects incorrect proc 
talkers. 

edures of sound powered telephone 

Training 
Task 10: 

Standards; 

Detects and corrects procedural and substantive errors 

c fitted on an audio-tape of ^^TLZ2lT^ 
j„„^  n-n a cpri es ot compi enensi.vt, telephone transmissions  in a serieb oo.   r 

exercises. 

80% of all errors must be corrected. 
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SHIPBOARD TASK: 
1.4.2 

Training 
Task 11: 

Standards: 

SHIPBOARD TASK: 
1.4.1.2 

Training 
Task 12: 

Standards: 

APPENDIX B (Continued) 

Transmits evaluated data over MC or ship's service 
telephone when necessary for rapidity or clarification. 

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. 

75% accuracy. 

Selects the proper system for transmission of evaluated 

data. 

Performs above task in an individualized mock-up exercise, 

100% accuracy. 

The DRT and Geographic 
Plot Individualized 
Instruction 

SHIPBOARD TASK:  Monitors DRT operator in plotting and analysis of radar 

1.1.6 

Training 
Task 13: 

and ECM data on the DRT 

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, 
iTOTl   ~  " course and speed of contact(s), course and speed to 
2.1*2.1        avoid, course and speed to new station, and time of 

arrival on station. 

Training 
Task 14:    Same as shipboard task. 

Standards:   Same as fleet tolerances. 
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SHIPBOARD TASK; 
1.1.5 
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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. 

Training 
Task 15: 

Standards; 

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: Determines if external controls of all radars are properly. 
YTTTlTl set for the assigned function of the equipment and, if 
7,2.6 not, directs adjustment of equipment as required. 

SHIPBOARD TASK:  Discriminates between good and bad radarscope presentations, 

1.1,1.1.1 

Training 
Task 16: 

Standards: 

Discriminates between good and bad radarscope presentations, 
given a series of slides in the classroom showing various 
radar repeater displays. 

Student must detect seven out of ten radarscopes with 
incorrectly set controls. 

SHIPBOARD TASK:  Detects incorrect reporting procedures of radarscope 

1.1.1.2        operator. 

Training 
Task 17:    Detects and corrects incorrect reporting procedures ol 

an audio-tape of hypothetical radarscope operator reports, 

Standards:   80% of erroneous reports must.be detected. 
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Rules of the Road 
for CIC Programmed 
Instruction 

SHIPBOARD TASK: 
1.2.2.2.3 

SHIPBOARD TASK: 
1.2.2.2 

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 
and a surface contact. 

)f collision exists for own ship 

Training 
Task 18: 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. 

Standards: 

SHIPBOARD TASK: 
1.2.2.2.2 

100% accuracy. 

Extracts correct maneuvers and signals for a risk of 
collision from current Rules of the Road. 

Task 19'    Extracts the applicable rule, including whistle sxgnals 
1381        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. 

Standards:  No errors, 

Formation Diagram 
and Surface Summary Plot 

-SHIPBOARD TASK:  Inspects, interpret, and -*£«- r^^ 
77271 ' plot to determine presence, location, and degree 

threat of surface contacts. 

SHIPBOARD TASK: 
2.1.4 

SHIPBOARD TASK: 
1.1.7 

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. 
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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 

SHIPBOARD 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: 

Standards 

Decodes and encodes signals in the Allied Naval Sig- 
nal Book, HO 103, and any fleet tactical signal sup- 
plement, in a classroom exercise. 

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. 

Training 
Task 22: 

Standards; 

Performs above tasks in a fifteen-minute mock-up 
exercise. 

Every final evaluation must be correct.  All errors 
must be corrected. 
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Multi-Net 
Communications Mock-up 

SHIPBOARD TASK:  Serves as CIC communicator when necessary 

1.4 

Training 
Task 23:    Performs above task in a mock-up exercise, 

Standards:   80% of all transmissions must be correct. 

CIC Publications 

SHIPBOARD TASK: 
7.1.3 

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. 

Training 
Task 24: 

Standards: 

Extracts requested information from the following 
publications in a comprehensive classroom exercise; 
Maneuvering publications**, ACP 125, Brevity Code 
Words, applicable TacNotes, lst/7th Fleet SOP, USS 
FAAWTC SORM, and staff designed intelligence ma- 

terials.  (DW) 

Student must find any given piece of information 
within three minutes. 

SHIPBOARD TASK:  Translates significant evaluated data into appropriate 
YTOrn" format for dissemination (coded or plain language). 

Training 
Task 25: Decodes and encodes messages with the aid of fleet 

doctrinal publications**, and a FAAWTC designed op- 
)rder in a classroom exercise.  (DW) eration o: 

Standards:  Within three minutes of message receipt, 

**In the actua 1 curriculum, the publications are all listed, 
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Monitoring CIC 
Personnel (I) 

SHIPBOARD TASK: 
*1.0 

SHIPBOARD TASK: 
1.1 

SHIPBOARD TASK: 
1.2 

SHIPBOARD TASK; 
1.3 

SHIPBOARD TASK 
1.1.9 

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

Monitors CIC personnel during a norma] 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. 

Training 
Task 26: 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. 

Standards; 80% accuracy, 
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INSTRUCTIONAL BLOCK II 

Line Formations 
Programmed Instruction 

irch radar operator in obtaining 

SHIPBOABl. im; S-S rnd'r^rto Guide and othe. force unit. 
2- and the processing, display, and reporting of radar 

data. 

Training 
Task 27: 

Standards: 

SHIPBOARD TASK: 
2.1.2.2 

SHIPBOARD TASK: 
2.1.2.3 

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. 

Training 
Task 28: 

Standards: 

SHIPBOARD TASK! 
2.1.3 

SHIPBOARD_TA^K: 
2.1.3.1 

SHIPBOARD TASK: 
2.A 

Detects the errors and makes the applicable corrections 
in a prepared series of maneuvering board solutions of 
line formation maneuvering problems presented m 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 

screen maneuvers. 

Detects inaccurate DRT plot of Guide's track or track 
of other designated unit. 

Determines course and speed of Guide and own s" 
course and speed to new stations from the plot i.: 

tained by DRT operator. 
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Training 
Task 29: 

Standards; 

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. 

SHIPBOARD TASK:  Monitors formation diagram keeper in maintaining all 
^^   required information up-to-date on the fomatxon 

diagram. 
2.1.A 

Training 
Task 30: 

Standards: 

SHIPBOARD TASK: 
2.2.1 

SHIPBOARD TASK' 
2.2.1.1 

Detects incorrect line formation plots and new sta 
tion solutions in a classroom drill presented on a 
tape/slide demonstration of various formation digram 
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 

Training 
Task 31: 

Standards; 

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. 

Single Line 
Formations Mock-up 

SHIPBOARD TASK:  Evaluates the GIG information of a ship steaming in 
2^2       '    formations and screens. 

Training 
Task 32: 

Standards: 

Evaluates the GIG information in a mock-up exercise 
Bimulatinj, a ship Bteairing in line formations. 

Final evaluations must be correct 80% of the time. 
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SHIPBOARD TASK: 
2.3 

Training 
Task 33: 

Standards: 

SHIPBOARD TAS_K: 
2.1.2.1 

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. 

Training 
Task 34: 

Standards: 

Performs above task in a mock-up exercise. 

Standard fleet tolerances. 

Monitoring the 
Surface Radar 

SHIPBOAKD TASK: 
1.1.1 

SHIPBOARD TASK: 
2.1.1- 

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. 

Training 
Task 35: 

Standards 

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. 

Four out of five errors must be detected. 

DRT Plotting 
for Man Overboard 

SHIPBOARD TASK:  Monitors DRT operator in carrying out man ^^0^d 

TXT:   procedures accurately and promptly when warning is 

received. 
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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: 

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:  Selects significant man overboard data for dissemination 
3 2,1 to various command levels. 
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SAR Organization 

SHIPBOARD TASK: 
1.1.10 

Training 
Task 43: 

Standards: 

SHIPBOARD TASK: 
4.1.1 

Training 
Task 44: 

Standards: 

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. 

Training 
Task 45: 

Standards: 

SHIPBOARD TASK: 
4.3 

Training 
Task 46: 

Standards 

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. 

Training 
Task 47: Recognizes the existence of a SAR incident in a mock-up 

exercise. 

Standards:  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, 
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Training 
Task 39: 

Standards; 

Discriminates between significant and insignificant 
man overboard details in response to a series of 
written hypotheticals. 

100% accuracy. 

Shipboard Response 
To Man Overboard 

SHIPBOARD TASK: 
3.3 

Recommends to Conn maneuvering actions and whistle 
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: 
1.1.3.3 

Ensures that required emergency radiotelephone nets are 

patched to CIC. 

Training 
Task 42: 

Standards; 

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) 

Student must detect seven discrepancies out of the 
ten presented in a ten-minute period. 
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Training 
Task 48: 

Standards: 

SHIPBOARD TASK: 
2.1.2.3 

Training 
Task 49: 

Standards: 

SHIPBOARD TASK: 
2.1.3.1 

SHIPBOARD TASK: 
2.4 

Training 
Task 50: 

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 to arrive 
on station computations. 

Detects the errors and makes the applicable corrections 
in a prepared series of maneuvering board solutions of 
circular formation maneuvering solutions 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 ox^n 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. 

Standards; 

SHIPBOARD TASK: 
2.1.4 

Training 
Task 51: 

Standards: 

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, 
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SHIPBOARD TASK: 
2.2.1 

Determines the actions required of own ship to complete 
an ordered maneuver. 

Training 
Task 52: 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. 

Standards:  Within three minutes of signal transmission. 

Types and Characteristics 
of Surface Screens 

SHIPBOARD TASK: 
2.1.1 

Monitors surface search radar operator in obtaining bear- 
ings and ranges to Guide and other force units and the 
processing, display, and reporting of radar data. 

Training 
Task 53: 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. 

Standards:   Four out of five errors must be detected. 

SHIPBOARD TASK: 
2.1.2 . 

Monitors maneuvering board plotters in processing 
maneuvering data. 

Training 
Task 54: 

Standards: 

SHIPBOARD TASK: 
2.1.3.1 

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. 

Training 
Task 55: 

Standards; 

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. 
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SHIPBOARD TASK: 
2.1.4 

APPENDIX B (Continued) 

c 4--^^  ^n-iorain keener  in maintaining all 
S S^ "^o-S on the fo^auon di^. 

Training 
Task 56: 

Standards: 

SHIPBOARD TASK: 
2.2.1 

Detects incorrect screening plots and new station 
solutions in a classroom drill presented on a 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. 

Training 
Task 57: 

Standards: 

Determines, in a mock-up exercise, what maneuvers are 
requSed of own ship to respond to a given screen order 
and comunicates that determination to mock-up control. 

Within three minutes of signal transmission. 

Evasive Maneuvers 

SHIPBOARD_TASK: 

6.2.2.3 

Determines, for recommendation to Conn, appropriate sub- 
marine and/or torpedo evasion maneuvers. 

Training 
Task 58: 

Recommends to mock-up exercise control ^asive action 
for mock-up generated submarine and torpedo attacks. 

Standards:  Within one minute of the need becoming apparent, 

SHIPBOARD TASK: 
6.2.2.3.1 

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

Training 
Task 59: 

Standards 

Utilizes applicable publications in determining sub- 
marine and torpedo evasive maneuvers in a classroom 

exercise. 

Each decision must be made within 90 seconds. 

Training 
Task 60: 

Sets up a 2ig zag plan from applicable publication 

in a classroom exercise. 

Standards:   100% accuracy. 
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Potential Nuclear War 
Communications Requirements 

for the CICWO 

SHIPBOARD TASK: 
1.2.3 

SHIPBOARD TASK: 
1.2.3.1 

Reports to the CIC Officer and/or Operations Officer all 
atmospheric refractivity informatron vxtal to the 
electronic equipment of his own ship. 

Plots all applicable chart data from daily RADFO messages 

Training 
Task 61: Performs above task in a classroom drill and makes 

applicable reports, in writing, to course instructor 

Standards:  No errors 

Monitoring CIC 
Personnel (II) 

SHIPBOARD TASK: 
*2.0 

SHIPBOARD TASK: 
2.1 

SHIPBOARD TASK: 
2.2 

SHIPBOARD TASK: 
2.3 

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. 

Evaluates 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. 

Training 
Task 62: 

Standards: 

In a classroom exercise, three slides will be displayed 
simultaneously depicting various CIC status boards, plots, 
and equipment accompanied by audio-taped transmrssrons 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 e-rrors; (3) assess, in writing. 
the immediate situation as shown on the slides; and (A) 
state in writing what recommendation CIC should make to 

the bridge. 

With 80% accuracy. 
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INSTRUCTIONAL BLOCK III 

Screening Mock-up 

SHIPBOARD TASK: 
2.4 

Training 
Task 63: 

Determines course and speed of Guide ^™f%S
t 

courses and speeds to new station from the DRT plot. 

Determines course and speed of screen Guide and own ship's 
course and speed to new screen statxon from the DRT plot 

in a mock-up exercise. 

Standards:   Standard fleet tolerances. 

SHIPBOARD_TASK: 
2.1.2.1 

Training 
Task 64: 

Standards: 

SHIPBOARD TASK: 
2.2 

Training 
Task 65: 

Standards: 

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. 

Evaluates 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. 

ASW Plotting 

SHIPBOARD TASKf 
6.1.2 
6.2.2 

SHIPBOARD TASK: 
6.1.2.1 

SHIPBOARD TASK: 
6.1.2.2 

SHIPBOARD TASK: 
6.1.2.3 

SHIPBOARD TASK: 
6.1.2.4 

Monitors DRT operators in plotting and processing submarine 
data and selects significant data for dissemmatxon to 

various command levels. 

Detects incorrectly set controls for a DRT being used in 

ASW. 

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. 
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Training 
Task 66: 

Standards: 

Detects and corrects errors committed by DRT operator In 
plottng and processing submarine data, such_errors berng 
presentld by tape/slide in a classroom exercxse (ASW). 

Student must detect seven errors out of ten in a fifteen- 

minute period. 

Training 
Task 67: 

Standards; 

Given a series of written hypothetical ^ in-ts  selects 
data to be disseminated from CIC to tne in writing the 

bridge and/or ASW plot. (DW) 

90% of all necessary data must be selected, 

The ASW CIC 

SHIPBOARD_JASK: 
6.1.1 

Monitors radiotelephone opera tor in receiving and process- 

ing incoming submarine contact data, 

Training 
Task 68; 

Standards: 

SHIPBOAPD TASK: 
6.2.2.1 

Detects and corrects procedural and security errors made 
on a classroom presented audiotape of a hypothetical ASW 

radiotelephone net. 

'student must detect each of ten errors within thirty 
seconds of their commission. 

Determines the reliability and s^"ican^e^n"
C ^ 

information with respect to tactical requirements. 

Taski^    Given a list of CIC ASW informational data, checks off 
13 those data which are reliable and significant. 

Standards: 

SHIPBOARD_TASK: 
6.2.2.2 

80% accuracy. 

Correlates CIC data with information from stored sources, 

Training 
Task 70: 

Standards; 

Performs above task in a comprehensive classroom exercise- 

(ASW) 

Decisions reached as a result of such correlations must be a 

minimum of 80% correct. 
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TTsTl '     a suspected submarine contact 

APPENDIX B (Continued) 

from DRT plot the course, speed, and aspect of 

Training 
Task 71: Performs above task in a comp 

(ASW) 

rehensive classroom exercise. 

Standards:   Standard Fleet tolerances, 

SHIPBOARD TASK:  Recommends to 

6.3.2 

Conn when ship should go to General Quarters, 

SSI?    States, in writing, when in a comprehensive classroom 
exercise he would recommend putting his ship at Geneial 

Quarters.   (ASW) 

Standards:   Must be within one s ituation of optimum point, 

ASW Communications 

SHIPBOARD TASK: 
6.4 

Receives  transmits, and receipts for submarine contact 
faS whe; necessary, using correct procedures  standard 
equipment operation techniques, and proper security 

measures. 

Training 
Task -73: 

Standards: 

Performs above task in a mock-up exercise, 

Student will use correct procedures a ^toum of 80% of 
the time and proper security mea sures with 100% accuracy, 

Training 
Task 74: 

Locates and uses correct brevity code words and reporting 
tables in all applicable publications in a mock-up 

exercise. 

Standards:   With 100% accuracy 

SHIPBOARD TASK: 
1.1.3.4 

Training 
Task 75: 

Standards: 

Ensures that correct ASW communication links are estab- 

lished. 

Ensures that all radiotelephone CIC equipment is func- 
tioning in an ASW mock-up exercise. 

No errors. 

(Appendix is continued on next page) 



APPENDIX B (Continued) 

ASW Urgent 
Attacks 

SHIPBOARD TASK; 
6.3 

Recommends to Conn the appropriate maneuvers to place own 
ship in position to conduct urgent attacks or evade detec- 

tion, as applicable. 

Training 
Task 76: 

Standards; 

Detects incorrect recommendations of a hypothetical CICWO 
in an ASW posture as presented in a classroom tape/slide 

Four incorrect recommendations will be made. exercise. 
(ASW) 

All incorrect recommendations must be detected and 

corrected. 

Training 
Task 77: Extracts from applicable publications the procedures for 

launching an urgent attack on a submarine in a classroom 

exercise.  (ASW) 

Standards; No errors. 

Small Surface 
Craft Tactics 

SHIPBOAPxD TASK; 
1.2.2.1 

Recognizes tactics of surface contact as hostile. 

Training 
Task 78: 

Standards; 

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. 

Training 
Task 79: 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. 

Standards; No errors, 
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Combating High 
Speed Surface Craft 

SHIPBOARD TASK: 
1.2.2.3 

Selects the proper action to combat an attack by high 

speed surface craft. 

Training 
Task 80: Recommends to exercise control the action required to 

combat an attack by computer generated high speed surface 

craft in a mock-up exercise. 

Standards:   No errors 

ASW/High Speed 
Surface Craft 
Classroom Exercise 

SHITBOARDJ^SKS: Recognizes tactics of a surface contact - hostile and 

1.2.2.1 
1.2.2.3 

is.ecuviu-1-^co 1,a.'_ I.J.^.J w^ „  v  -u  4. •-i „ 

recommends to Conn the proper action to combat the hostile 

contact. 

Training 
Task 81: Performs above task in a classroom exercise, given a 

.series of slides showing CIC displays of surface contact 

information. 

Standards:   All simulated hostile actions must be detected. 

SHIPBOARD TASK; 
*6.0 

SHIPBOARD TASK 
6.1 

SHIPBOARD TASK 
6.2 

SHIPBOARD TASK 
6.2.1 

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

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) 



APPENDIX B ( Continued) 

Training 
Task 82: In a classroom exercise, three slides will be displayed 

simultaneously 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. 

Standards:  With 80% accuracy, 
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INSTRUCTIONAL BLOCK IV 

Rapid ECM Evaluation 
Programmed Instruction 

possible. 

SHIPBOARD TASK:  Locates electronic emission information in appropriate 

1,2.4.1 pubications. 

Taski^    Student will perform the above tasks, given sets of signals, 
in a classroom exercise.  (DW) 

Standards:   Each hypothetical intercept must be evaluated within three 

minutes. 

AAW Evaluation 

SHIPBOARD TASK: 
5.2.1 

Training 
Task 84: 

Selects significant air contact data for dissemination 

to various command levels. 

Performs above task in a classroom tape/slide exercise. 

(AAW) 

Standards:  No errors. 

The AAW CIC 

SHIPBOARD TASK: 
1.1.11 

Monitors air search radar operator in search for and 
detection of air contacts and the processing, display, 
and reporting of contact data. 

Training 
Task 85: 

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) 

Standards:   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: 

SHIPBOARD TASK: 
5.1.3 

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. 

Training 
Task 87: 

Standards: 

SHIPBOARD TASK: 
1.1.2.1 

SHIPBOARD TASK: 
1.1.2.2 

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. 

Training 
Task 88: Detects and corrects reporting errors committed by inter- 

cept search operator as presented in a comprehensive 

classroom exercise, (AAW) 

Standards:   Four out of five errors must be detected, 

Display Methods 
in AAW 

SHIPBOARD TASK:  Monitors watch personnel engaged in the conversion of 
STTA   bearings and ranges to appropriate coordinate systems, 

Training 
Task 89: 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) 
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Standards: 

SHIPBOARD 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 

SHIPBOARD TASK:  Monitors radiotelephone operators in receiving, trans- 

5.1.2 mitting and processing air contact data. 

Training 
Task ^1: 

Standards: 

Receives, transmits, and processes air contact data on a 
radiotelephone net in a mock-up exercise. 

Correct procedures must be used 80% of the time and 
security precautions with 100% accuracy.  Processing must 
be to meet the minimum standards of current fleet require- 
ments . 

NTDS Link 14 

SHIPBOARD TASK: 
5.1.5 

Monitors the correct display of information obtained from 
the NTDS Link 14, TTY readout. 

Training 
Task 92: 

Standards: 

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. 

AAW Classroom 
Exercise 

SHIPBOARD TASK: 
1.1.2 

Monitors intercept search operator in search for and detec- 
tion of electronic emissions, and the processing and re- 
porting of intercept data. 
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SHIPBOARD TASK: 
*5.0 

SHIPBOARD TASK; 
5.1 

SHIPBOARD TASK 
5.2 

SHIPBOARD TASK 

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, 

5.3 

Training 
Task 93: 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 communica- 
tions.  The situations will present problems of a ship 
steaming in an AAW Condition III.  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 (A) 
state in writing what recommendation CIC should make to 
the bridge. 

Standards: 80% accuracy. 
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INSTRUCTIONAL BLOCK V 

Monitoring CIC 
Personnel (III) 

SHIPBOARD TASK: Serves as a-CICWO in a CIC participating in a man over- 

-A-3,6 board recovery. 

SHIPBOARD TASK: Monitors CIC personnel participating in a man overboard 

3.1 recovery. 

SHIPBOARD TASK: Evaluates CIC information of a ship involved in a man 

3#2 overboard recovery. 

SHIPBOARD TASK: Serves as a CICWO in a CIC participating in a Search and 

*4.0 Rescue (SAR) mission. 

SHIPBOARD TASK: Monitors CIC personnel participating in a SAR mission. 

4.1 

SHIPBOARD TASK:  Evaluates a distress or emergency call on a CIC radio- 
4.2 telephone speaker. 

Training 
Task 94: 

Standards; 

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 (4) 
state in writing what recommendation CIC should make to 
the bridge. 

80% accuracy. 

Relieving 
the Watch 

SHIPBOARD TASK:  Relieves the watch. 

*7.0 
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SHIPBOARD TASK: 
7.1 

SHIPBOARD TASK: 
7.1.1 

SHIPBOARD TASK: 
7.1.2 

SHIPBOARD TASK: 
7.2 

Training 
Task 95: 

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. 

Standards:   All major watch relieving procedures must be performed 

Day's Work 
in CIC 

SHIPBOARD TASK; 
7.2.5 

Training 
Task 96: 

Standards: 

SHIPBOARD TASK: 
7.2.2 

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. 

100% accuracy. 

Inspects, interprets, and evaluates air vertical plot 
to determine presence, location, and degree of threat of 
air contacts. 

Training 
Task 97: 

Standards: 

SHIPBOARD TASK: 
7.2.A 

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. 
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Training 
Task 98: 

Standards; 

SHIPBOARD TASK: 
7.2.3 

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 radai 
and intercept search guards, EMCON, and current or 
anticipated intercepts. 

Training 
Task 99: 

Performs above task in a mock-up exercise and reflects 
determinations in a written summary. 

Standards:   90% of current information must be noted. 

SHIPBOARD TASK: 
7.2.7 

Determines if the remote units of all internal communica- 
tions equipment are manned and functioning for the assigned 

requirements. 

Training 
Task 100; 

Standards: 

SHIPBOARD TASK: 
7.1.3 

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 (SOP), intelligence materials, and 

RADFO messages. 

Training 
Task 101: 

Standards 

Extracts requested information'from the f°f0^^ P^^f 
tions ** ACP 125, Brevity Code Words, applicable TacKotes, 
lst/7th Fleet SOP, USS FAAWTC SORM, and staff designed 
intelligence materials. 

Student must find any given piece of information within 

three minutes. 

**ln the actual curriculum, the publications are all listed. 
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SHIPBOARD TASK: 
1.4.1.1 

Translates significant evaluated data into appropriate 
format for dissemination. 

Training 
Task 102: 

Standards; 

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. 

Training 
Task 103: 

Standards: 

SHIPBOARD TASK: 
1.1.3.3 

Training 
Task 104: 

Standards: 

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. 

SHIPBOARD TASK:  Plots all applicable chart data from daily RADFO messages, 

1.2.3.1 

Training 
Task 105: 

Standards: 

SHIPBOARD TASK: 
1.2.4 

Training 
Task 106: 

Standards: 

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, 
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Shipboard Tasks (Covered in Handouts) to be Learned 
in Terms of "Knowledge About" Standards 

SHIPBOARD 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: 
5.5 

SHIPBOARD TASK: 
5.5.1 

SHIPBOARD TASK: 
6.5 

SHIPBOARD TASK: 
6.6 

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 Extracts information from the text.  (1) 

1.3 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) 

2.1.1 Energizes the M/USM-140c.  (1) 

2.1.2 Sets the focus and intensity.  (1) 

2 13      Determines and sets the required sweep time for any given 
signal within the capabilities of the AN/USM-l40c.  (1) s: 

2 14      Determines and sets the required vertical sensitivity for 
any signal within the capabilities of the AN/USM-l40c.  (1) 

2.1.5 Synchronizes the sweep with the unknown signal to obtain a 
stable presentation.  (1) 

2.1.6 Compensates the scope probe.   (1) 

2.1.7 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) 



2.2.2 

2.2.3 

2.2.4 

*3.1 

3.1.1 

APPENDIX C (Continued) 

scts Range Switch to the propet range (ox ^.ure^t of 

the unknown.  (1) 
or ^cks on meter for measurement of 

Plugs leads into proper jacks 
a given unknown.  (1) 

A  load to circuit under test.  (D 
Connects probe and ground lead to 

A  rocistance as indicated 
Reads valoes of voltage eurreat, aad tes.staae 

on the meter scale.  (1) 

, 3      M/US«-113 to (a, triEf r the AS/SPA-34 ao. CM .easate the 

RANGE RING accuracy.  U^ 

u ,   **  rests  following all equipment and 

IZIZTA SZ  "earths.  (1) 
Petfocs ia^catot chechs aa aa aid la locatiaE a .alfaac- 

tion.  (1) 
Avi/cPi-'U Indicator Group in 

precautions must be observed.  CD 

. nlfi reiving on their shape and position for 
,111    Locates controls, relying 

their identification.  (2) 

•   ' ..ttin.s for operation of the AN/SPA-34. 
Performs preliminary settings tor v 

(1) 

Starts the indicator.  (D 

Adjusts inafcatot to ptopet lateasit,; thea focaaea.  CD 

^ct^aates hetweea vi.eo slgaalS an. hac.gronn. noise. 

nnts  range and heating of a target fto„ sweep origin.  (D 

Finds range and bearing between targets.  (1) 

Performs close observation of a target.  (D 

Piscriminates between centered and noncentered presenta- 

tions.  (1) 

Performs AEW tracking and repeat operations. 

3.1.1.11   Stops the indicator.  (D 

(Appendix continued on next page) 

3.1.1.2 

3.1.1-3 

3.1.1-4 

3.1.1-5 

3.1.1.6 

3.1.1-7 

3.1.1.8 

3.1.1-9 

3.1.1.10 



v.. 

3.1.2 

2.2 

*3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 

3.3.9 

3.3.10 

3.3.11 

3.3.12 

3.3.13 

3.3.14 

4.0 

*4.1 

APPENDIX C (Continued) 

sections. 
*     ^P AN/SPA-34 for damaged components, 

irWofSed Sufaliot, an. loose coaoec.ioas.  (D 

•  .1 characteristics of each func- 

Measures ta^St^st p=l»» ^ uslr'6 W^11"6 

tional section, locating '"^ ?  a  , and safety precau- 

test equipment, f°"°"^.™ Se tneoretical.  (2) 
tions and conpares them with the 

Performs 3.3 for the POWER SUPPLIES. 

Performs 3.3 for the SWEEP GATE GESERATOK function.  (1) 

Performs 3.3 for the GUKSOR GATE GEWERATOR function.  (1) 

Performs 3.3 for the PAWGE RIHO GENEPATOR function.  (D 

Performs 3.3 for the PMGE STROBE SEPVO AHPEIE1ER function. 

(1) 
Performs 3.3 for the RA.GE STROBE SERVO GEWEPATOP function. 

Performs 3.3 for OPP-GEWTEPiNG A^EIPIER function.  (1) 

Performs 3.3 for MAWGAE-BPA OEE-GEWTEPIWG function.  CD 

Performs 3.3 for the AEW OEE-GEWTEPIEG function.  (1) 

function.  (D 

f       . 3 3 for the ANTENNA BEAEING SERVO AMPLIFIER 
Performs J.J ±

OL
   

Ull& 

function.  (D 

Performs 3.3 for the SWEEP GENEPATOP function.  (1) 

Performs 3.3 for the SWEEP AHPLIEXEP function.  CD 

Performs 3.3 for the ViBEO WBEAMW AWUEXEP function.  (1, 

Eocates source of malfunctions in the A./SPA-3..  U) 

• ***  AN/SPA-34 to a functional 
Xsolates a -If-^on In the ^ ^A^^^ using ^    ^ 

section, f0110^11^a1^ 'a ^iLable test equipment, and 
functional block diagram, appiicaox 
logical troubleshooting procedures.  CD 

(Appendix continued on next page) 



*4.2** 

4.2.1 

4.2.1.1 

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 

4.2.6 

4.2.7 

4.2.7.1 

4.2.8 

4.2.8.1 

4.2.9 

4.2.9.1 

4.2.10 

APPENDIX C   (Continued) 

Is0Utes a .aXfunc^on f^^^T^^^ seating test points and co„ onent..^^^ ^^^^^ 

ZlZlTtCrTA apptoprlsta test e^p^ent.     (2) 

Per£orn,s  4.2  fot  SvmEP  GATE GENEEATOR Malfunction.      (2) 

A  reelaees  the  SWEEP  GATE GENERATOR BOARDS   (1A1, 
Removes  and repiaceb   LUC 

1A2, and 1A4) .  (D 

ReeognUes need £or ali^t of the SWEEP GATE GENERATOR. 

(:L) •     (21 
Per£or!„s 4.2 for GGRSOR GATE GENERATOR ^IfnnCtlon. 

Perform 4.2 for RAUGE RING GENERATOR malfunction.  (2) 

..d for alignment of the RANGE RING GENERATOR. 
Recognizes need for angna 

CD 
Parforms 4.2 for RA.GE STROBE SERVO AMPL1EIER function. 

pecogni.es need for adjnsting the PA.GE STROBE DRIVE.  (D 

Performs 4.2 for RANGE STROBE GENERATOR malfunction.  (2) 

, „f RANGE STROBE GENERATOR.  d) 
Recognizes need for alignment of RANGE 

Performs 4.2 for OEP-GENTERING A^LIPIER malfunction.  (2) 

Performs 4.2 for MANOAE-DRA OEP-GENTERiNG function.  (2) 

pecognizes need for alignment of the HANUAE 0PE-GENTER1NG 

function.  (D 

Performs 4.2 for AEW CPE-CENTERING malfunction.  (2) 

Recognizes need for alignment of the AEW function.  (1) 

Performs 4.2 for GUPSOR ORIGIN dOYSTICK OPP-CENTERING mal- 

function.  (2) 

Recognizes need for GURSOR ORIGIN dOESTICK alignment.  d) 

Performs 4.2 for ANTENNA -EARING SERVO AMPEIEIER malfnnc- 

tion.  (2) 

1   fnnrth level tasks identified under 4.2, 
**0nly complex fourtu ievex u 

(Appendix continued on next page) 
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A.2.10.1 

4.2.11 

4.2.11-1 

4.2.12 

4.2.12.1 

APPENDIX C (Continued) 

Per£o™s 4.2 for SWEEP GEHEEATOR function.  (2) 

,„. assemblies in SWEEP GESEEATOR. 
Recognizes need for removrng assembl 

a) .     t   „. the VIDEO and CURSOR SWEEP 
4.2.U.2   Eeeogni2es need for alxgn.ent of 

BALANCE.  (1) m 
^s« ^TEP AMPLITUDE adjustment.  U^ 

& 2 11 3   Recognizes need to perform the STEP ANP 
A- .   ^ VIDEO and CURSOR SWEEP GAIN 
4 2 U 4   Recognizes need to perform the VIDEO 

and TRACKING adjustment.  CD 

^hlies in SWEEP GENERATOR.  (D 
4 2 U.5   Removes and replaces assembles 

.  . 4 2 for SWEEP AMPLIFIER malfunction.  (2) 
Performs 4./ tor aw 

-of the VIDEO SWEEP ORIGIN.  CD 
Recognizes need for alignment of the 

a to perform the VIDEO SWEEP CENTERING and 
A 2 12 2   Recognizes need to perform 

LEVELING adjustment.  (D 

„12,   .eogni.es need for aiign.enr of *e OEE-CEWEEE.WO PEAGK^G. 

;lor„s ..2 for ^  VXEEO and EWBEMKPWG ^UPIEK maifune- 

tion.  (2) 

Performs maintenance actions.  (2) 

r.     cracked or frayed insulation.  CD 
Replaces damaged components, cracked 

Replaces or repairs printed circuit hoards.  (D 

Solders loose connections.  CD 

Aligns and adjusts circuitry and assemhlies.  (2) 

Aligns the SWEEP GATE GENERATOR.  (2) 

Aligns the RANGE RING alignment.  C2) 

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) 

4.2.13 

5.0 

5.1 

5.2 

5.3 

*5.4 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

5.4.5 



APPENDIX C (Continued) 

Aligns the AEW OFF-CENTERING function.  (2) 

Aligns the CURSOR ORIGIN JOYSTICK.  (2) 

Aligns ANTENNA BEARING SYNCHROS.  (2) 

■u-i • o -in i-he SWEEP GENERATOR. 
Removes and replaces assemblxes xn the 

Aligns VIDEO and CURSOR SWEEP BAIANCE.  (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.  (2)' 

„ts AN/SPA-3. maintenance actions in accordance With 
6-0        3M Manual, OPNAV43P2.  (D 

/7nn 9R for each maintenance performed, 

Perform equipment associated Job tasks.  (1) 

Btiets opetatots oa basio characteristics aad accotao. ot 

AN/SPA-34 repeater.  CD 

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 

*6.1 

7.0 



APPENDIX D 

*« TTTrrTRONTC EQUIPMENT MAINTENANCE COURSE 
BASIC CURRICULUM OUTLINE FOR ^ELECTRONIC EQUI 

Basic Concepts of 
the AN/SPA-34 

SHIPBOARD TASK: 
*1.0 

RHTPBOABD TASK; 
1.1 

SHIPBOARD_TASK: 

1.2 

SHIPBOARD JTASK: 

1.3 

SHIPBOARDJTASK: 

*7.1 

SHIPBOARD_IA§i: 

Consolidation 
of part of 
3.3 and 4.2 

Training 
Task 1: 

Extracts infection .o. th. --^^^r/;
1 

r^-r^rrfocS^^e actions. 

Extracts infomation fro. the schematics, general and 

detailed. 

Extracts information from the text. 

Extracts information from the tables. 

Briefs shipboard operator on the basic characteristics 
fnd accuracy of the AN/SPA-34 repeater. 

Locates major physical components and test points at 

the functional level. 

After demonstration by instructor, of^eV^c.1 

tquipment, including i^f/
f ^rt. giver^u^labeled 

test points and components, student, g 
schematic, identifies them with the axd 

Standards:   100% accuracy, 

Training 
Task 2: 

Standards: 

Training 
Task 3: 

Standards: 

t-of-iwp election of information Locates a representative selectio ^ Manual 
in each of the seven sections of /^ /^cimx 
for Indicator Group AN/SPA-34 and AN/SPA-71. 

No error. 

f  M,0 AN/SPA-34 with outer coverings Given photographs of the AN/bi-A ^ 
removed, labels major components. 

a. With the TM, no error 

«-  -iHpntifies major components with b.  On real equipment, identities HWJ 
no error at request of the instructor. 

(Appendix continued on next page) 



APPENDIX D (Continued) 

Training 
Task 4: 

Identifies in writing on ^tailed sc^atics ot a^ 
sample of AN/SPA-34 functional sections, 

el electrical/electronic  symbols, 

Standards; 

Training 
Task 5: 

No error. 

Given an unlabeled sciatic of a -ctional^ection 

diagram, labels each ^d writes a D     AN/SpA_34 

of its function; describes ^lllZznces.    May use 
and lists major parameters ana cox 

Technical Manual. 

Standards; 

Training 
Task 6: 

Standards: 

SHIPBOARD ^ASK; 
6.0 

SHIPBOARDJTASK: 

*6.1 

Training 
Task 7: 

Standards: 

No error. 

covered and notes any error or omraaaon. 

^•„«.  orrnrs and omissions 
After ^tia\ -"^^0 Wamentally wrong material 
permitted s° long/" n° '^e-  no errors, no unneces- presented.  ^t end of course  n^ ^ ^^ 
sary information, specincax y 
clarity of presentation, included. 

Documents AN/SPA-34 maintenance actions in accordance 

with 3M Manual, OPNAV 43P2. 

T.   /-ir\r\  OR for each maintenance 
reS^rrerre^^ore'perL^ed for daUy and 

weekly maintenance. 

.  « Bam0le of the maintenance actions required 
Documents a sample or ui     ,„_.,_- ^e course, 
as the student troubleshoots during the 

a. After initial instruction, completes one OPNAV 

Form 4700-2B correctly. 

i Hr,0 training in troubleshooting within 
b. After completing tra^ning^mnletes one OPNAV Form 

each functional section, ^^f^^ntil completes 
4700-2B.  This "^^^'ti^ standard established 
two successively within the time stanaa 

by the instructor. 

(Appendix continued on next page) 



APPENDIX D (Continued) 

Operating the 
AN/SPA-34 

SHIPBOARD TASK: 
3.1.1.1 

Training 
Task 8: 

Standards: 

Locates controls relying on their shape and positl 
ion. 

SHIPBOARD TASK: 
Consolidation of 
Tasks 
3.1.1.2 
3.1.1.3 
3.1.1.11 

Training 
Task 9: 

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 
instructor.  Each control identified 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. 

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 Training Task 9 on real equipment. 

Until student can do job task with no error. 

Adjusts indicator to proper intensity; then focuses, 

Discriminates between 
noise. 

video signals and background 

Discriminates between centered and noncentered 

presentations. 

From a series of photographs representing good and 
poor displays of the conditions given in the 30b 
tasks, student discriminates between them. 

90% accuracy. 

(Appendix continued on next page) 



APPENDIX D (Continued) 

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 

Student 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. Instructor 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 3% 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. 

Training 
Task 15: 

Standards: 

SHIPBOARD TASK: 
3.1.1.10 

Training 
Task 16: 

Standards: 

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. 
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APPENDIX D (Continued) 

SHIPBOARD TASK: 
3.1.1.1 

Locates controls, relying on shape and position 
of control knobs for their identification. 

Training 
Task 17: 

Standards: 

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, 

Training 
Task 18: 

Standards: 

SHIPBOARD TASK; 
3.1.1 

Training 
Task 19: 

Standards! 

SHIPBOARD TASK; 
3.0 

SHIPBOARD TASK: 
*3.1 

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, instructor directs 
student to perform repeated cycles of job tasks, cover- 
ing all modes of operation. 

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. 

Training 
Task 20: Given pictures of indicator displays representing 

malfunctions, student identifies possible functional 
section location(s) of the malfunction, using the 
Technical Manual. 

Standards:   No error. 
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SHIPB0ARI)_TAS1KL: 

3.1.2 

Training 
Task 21: 

Standards; 

APPENDIX D (Continued) 

Associates operation of external controls with 

functional sections. 

c^hown a series of instructor triggered displays, 
relenting some normal but most abnormal student 
identifies possible functional section locatxon(s). 

~„ ,,Tit--il student has associated 
fofrSre*^ -mASunctlo* dispia, wit. Its 
functional eection(s) on a consecutive serxes ef 

trials. 

Test Equipment 

SHIPBOARDJASK: 
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 

,.     i  .r,^ nnprates the AN/PSM-4c multimeter 

SaDe as ,0. tas. Wt ^f^ "^ITJIZ^^ 
^TrZnlT^^nrrAU^  to tceu.les.eot 
the AE/SPA-34. 

A series of ten measurements accurate within manu- 
A serxeb u emdent not permitted to 
facturer's guarantee.  Student not F 
continue until he meets thxs criterion. 

Sets UP checks operation, and operates the AN/USM-140c 
^ Las^relmplitude and time interval of signal. 

T^AV^TZ S^fttS £tr 
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. 

Training 
Task 24: 

Standards; 

Same as job tasks (a) and (b). 

No error in five consecutive trials, 
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SHIPBOARD TASK: 
3.3.1 

APPENDIX D (Continued) 

Performs 3.3 for POWER SUPPLIES, 

Training 
Task 25: 

Standards; 

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: 

1. Type of rectification 
2. Output voltage 
3. Type of regulation 
4. General use of the output 
5. Circuit symbol designation of the adjust- 

ment control (if applicable) 

No errors or omissions. 

Training 
Task 26: 

Standards: 

Same as job task, with instructor inserted and 
maladjustments. 

Adjusts voltages within output tolerances in three 
consecutive trials. 

Soldering 

SHIPBOARD TASK: 
5.2 

SHIPBOARD TASK: 
5.3 

Replaces or repairs printed circuit boards, 

Solders loose connections. 

Training 
Task 27: Connects loose wire on printed circuit boards by 

soldering, following procedure specified in the 
EIC Manual. 

Standards: 

SHIPBOARD TASK: 
*3.3 (includes 
3.3.2-3.3.14) 

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 

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 EQJnts. 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. 

Training 
Task 29: 

Standards; 

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 

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. 

BOARD TASK:   Performs 4.2 for SWEEP GATE GENERATOR malfunction 

SHIPBOARD TASK:  Aligns and adjusts circuitry and assemblies. 

*5.4 
(Appendix continued on next page) 



SHIPBOARD TASK: 
4.2.1.1 

SHIPBOARD TASK: 
4.2.1.2 

APPENDIX D (Continued) 

Removes and replaces the SWEEP GATE GENERATOR BOARDS 
(1A1, 1A2, and 1A4). 

Recognizes need for alignment of the SWEEP GATE 
GENERATOR. 

SHIPBOARD TASK:   Aligns the SWEEP GATE GENERATOR. 

5.4.1 

Training 
Task 30: 

Standards; 

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. 

Training 
Task 31: 

Standards; 

SHIPBOARD TASK: 
4.2.1.1 

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. 

b. 
c. 
d. 

the pulse width, amplitude, pulse repetition 
frequency, and wave shape of the signals at the 
inputs, test points, and outputs; 
the function of the circuits; 
the output signal distribution; and 
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). 

Training 
Task 32: 

Standards; 

Same as job task. 

Printed circuit boards are inserted correctly in the 
EXTENDER BOARD. 
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Training 
Task 33: 

Standards; 

APPENDIX D (Continued) 

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 sections.  These will be 
located to functional block/blocks only. Malfunctions 
inserted will cover all components and circuit types 
but will emphasize those most characteristic of 
shipboard failures. 

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 sections. 

Training 
Task 3A: 

Standards; 

With 50% of the controls in the SWEEP GATE GENERATOR 
slightly misaligned and/or misadjusted to simulate 
a normal requirement for alignment, the student, using 
the AN/USM-115 as a trigger generator, performs the 
alignment following the procedure in the Technical 
Manual. 

Alignment 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 GURSOR GATE 
GENERATOR 

SHIPBOARD TASK; 
A.2.2 

Performs 4.2 for CURSOR GATE GENERATOR malfunction. 

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. 
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APPENDIX D (Continued) 

Standards: 

Training 
Task 36: 

Standards: 

Training 
Task 37: 

Standards: 

SHIPBOARD TASK: 
*6.1 

Training 
Task 38: 

Standards: 

No error: 

Identifies and locates assemblies, components, and 
test points on equipment while explaining the operatxon 

of the CURSOR GATE GENERATOR using t^ sch^at^    ation 
diagram (Figure 5-7) in the Technical Manual.  Explanatxon 

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. 

No location or identification error.  No error of 
practical significance in explanation. 

Same as Training Task 33 for the CURSOR GATE GENERATOR. 

Same as for Training Task 33. 

Completes OPNAV Form 4700-2B for each maintenance per- 
fomed except those performed for daily and weekly 

maintenance. 

Same as job task for one of the maintenance actions 

that would be required. 

No error. 

Malfunctions Within 
the SWEEP GENERATOR 

SHIPBOARDJTASK:  Performs 4.2 for SWEEP GENERATOR function. 

ed for removing assemblies in SWEEP 

A.2.11 

SHIPBOARD TASK: Recognizes ne 
A-2.11.1 GENERATOR. 

^jp^OARBJASK: Reaves and replaces allies la SWEEP GENERATOR. 

SHIPBOARD TASK: Recognizes aeed for ailment 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: 

APPENDIX D (Continued) 

Aligns VIDEO and CURSOR SWEEP BALANCE. 

Recognizes need to perform the STEP AMPLITUDE adjustment, 

Performs the STEP AMPLITUDE adjustment. 

Recognizes need to 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 withxn 
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. 

Training 
Task 40: 

Identifies and locates assemblies, test points or equip- 
ment Jhile explaining the operation of the SWEEP 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; 

c. 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 "Constant Current Generators ; 

and 
h.  output signal distribution. 
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Standards; 

Training 
Task 41: 

Standards: 

Training 
Task 42: 

Standards; 

Training 
Task 43: 

Standards; 

Training 
Task 44: 

Standards; 

Training 
Task 45: 

Standards; 

SHIPBOAEDJTASK: 

*6.1 

Training 
Task 46: 

Standards: 

APPENDIX D (Continued) 

No location or identification error.  No error of 
practical significance in explanation. 

ui4^e, i-n thp SWEEP GENERATOR. Removes and replaces assemblies m the bWbbr 

No error. 

Same as Training Task 33 for the SWEEP GENERATOR. 

Same as for Training Task 33. 

Same as Training Task 34 for the VIDEO and CURSOR 

SWEEP BALANCE alignment. 

switch in the "ALIGN" position. 

Sarce as Irainin8 Task M 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 whence 

e^irenc: Tt all ^ings of the range selector. 

Completes OPNAV Eorm 4700-2B for each -penance 
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:  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. 

Standards:   No error. 

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: 
4.2.12.3 

SHIPBOARD TASK 
5.4.15 

Training 
Task 47: 

Training 
Task 48: 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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Standards: 

APPENDIX D (Continued) 

No location or Identification error.  No error of 
practical significance in explanation. 

Training 
Task 49: 

Standards; 

Same as Training Task 33 for SWEEP AMPLIFIER. 

Same as for Training Task 33. 

Training 
Task 50: 

Standards: 

Same as Training Task 34 for the VIDEO SWEEP ORIGIN 

alignment. 

Alignment will be considered satisfactory if sweep 
origin does not shift position^when changing from 

cursor c entered" to "cursor off-centered, 

Training 
Task 51: 

Standards; 

Same as Training Task 34 for the VIDEO SWEEP CENTER- 
ING and LEVELING adjustments. 

Adjustment will be considered satisfactory if the 
sweep is straight and centered upon completion of 

the exercise. 

Training 
Task 52: 

Standards: 

SHIPBOARD TASK: 
*6.1 

Same as Training Task 34 for the OFF-CENTERING 

TRACKING alignment. 

Alignment will be considered satisfactory if when in 
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 

CHIPBOARD TASK-   Isolates a malfunction within the OFF-CENTERING of the 
T1^15^^;  AN/SPA-34 locating test points and components following 
A consolidation  AN SPA ^    J    ^J logical troubleshooting pro- 

lA    an* I  2.9    cedures! the schematic diagrams, and appropriate test 

equipment. 
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SHIPBOARD TASK; 
4.2.7.1 

SHIPBOARD TASK; 
5.4.5 

SHIPBOARD TASK; 
4.2.8.1 

SHIPBOARD TASK: 
5.4.6 

SHIPBOARD TASK 
4.2.9.1 

SHIPBOARD TASK 

APPENDIX D (Continued) 

Recognizes need for alignment 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. 
5.4.7 

Training 
Task 54: 

Standards; 

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. 

Training 
Task 55: 

Standards; 

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 

c. the output signal distribution. 

No location or identification error.  No error of 
practical significance in explanation. 

Training 
Task 56: Same as Training Task 33 for the OFF-CENTERING 

AMPLIFIER. 

Standards:   Same as for Training Task 33. 
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APPENDIX D (Continued) 

Training 
Task 57: 

Training 
Task 58: 

Training 
Task 59: 

Standards: 

Training 
Task 60: 

Standards; 

Training 
Task 61: 

Standards: 

Training 
Task 62: 

Standards: 

Same as Training Task 33 for the MANUAL-DRA OFF CENTER- 
ING function. 

Standards:    Same as for Training Task 33. 

Same as Training Task 33 for the AEW OFF-CENTERING 
function. 

Standards:   Same as for Training Task 33. 

SHIPBOARD TASK: 
*6.1 

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. 

Training 
Task 63: 

Standards; 

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:   Performs 4.2 for RANGE RING GENEEATOR malfunction. 

Recognizes need for alignment of the RANGE 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. 

4.2.3 

SHIPBOARD TASK; 
4.2.3.1 

SHIPBOARD TASK 
5.4.2 

Training 
Task 64: 

Standards:   No error. 

Training 
Task 65: 

Standards 

Training 
Task 66: 

Standards: 

Training 
Task 67: 

Standards 

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 

c. 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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Training 
Task 68: 

Standards; 

SHIPBOARD TASK; 
*6.1 

APPENDIX D (Continued) 

Same as Training Task 3A for the RANGE RING GENERATOR 

alignment. 

Alignment will be considered satisfactory when 
standards detailed on the Maintenance Requirement 

Cards are met. ' 

Completes OPNAV Form 4700-2B for each maintenance 
performed, except those performed for daily and 
weekly maintenance. 

Training 
Task 69: 

Standards: 

Same as job task for one of the maintenance tasks 
that would be required. 

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; 

Training 
Task 71: 

No error. 

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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Standards: 

Training 
Task 72: 

Standards: 

Training 
Task 73: 

Standards: 

SHIPBOARD TASK: 
*6.1 

Training 
Task 74: 

APPENDIX D (Continued) 

c. the output signal distribution; and 

d. the function of the relays. 

No location or identification error.  No error of 
practical significance in explanation. 

Same as Training Task 33 for the RANGE STROBE 
GENERATOR. 

Standards: 

Same as for Training Task 33. 

Same as Training Task 34 for the RANGE STROBE 
GENERATOR alignment. 

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." 

Completes OPNAV Form 4700-2B for each maintenance per- 
formed, except those performed for daily and weekly 
maintenance. 

Same as job task for one maintenance action that 
would be required. 

No error. 

Malfunctions Within 
RANGE STROBE SERVO 
GENERATOR 

SHIPBOARD TASK: 
4.2.4 

SHIPBOARD TASK: 
4.2.4.1 

SHIPBOARD TASK: 
5.4.3 

Training 
Task 75: 

Performs 4.2 for RANGE STROBE SERVO AMPLIFIER malfunction, 

Recognizes need for adjusting the RANGE STROBE DRIVE. 

Performs the RANGE STROBE DRIVE adjustment. 

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: 

APPENDIX D (Continued) 

No error. 

Training 
Task 76: 

Standards; 

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; 
4.2.13 

Performs 4.2 for the VIDEO and UNBLANKING AMPLIFIER 
malfunction. 

Training 
Task 77: Same as Training Task 33 for the RANGE STROBE SERVO 

AMPLIFIER. 

Standards:    Same as for Training Task 33. 

Training 
Task 78: 

Standards: 

SHIPBOARD TASK: 
*6.1 

Training 
Task 79: 

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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APPENDIX D (Continued) 

Standards; No error. 

Training 
Task 80: 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. 

Standards: No error. 

Training 
Task 81: 

Standards; 

Training 
Task 82: 

SHIPBOARD TASK: 
*6.1 

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. 

Standards:   Same as for Training Task 33. 

Completes OPNAV Form A700-2B for each maintenance 
performed, except those performed for daily and 
weekly maintenance. 

Training 
Task 83: Same as job task for one of the maintenance that 

would be required. 

Standards; No error. 
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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: 

Training 
Task 85: 

Performs 4.2 for ANTENNA BEARING SERVO AMPLIFIER 

malfunction. 

Recognizes need for alignment of ANTENNA BEARING 

SYNCHROS. 

Standards: 

Training 
Task 86: 

Standards 

Training 
Task 87: 

Standards 

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. 

Standards:   No error. 

Identifies and locates assemblies, components and test 
points on the operation of the ANTENNA BEARING SERVO 
AMPLIFIER using the schematic diagram (Figure A-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. 

(Appendix continued on next page) 



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. 



APPENDIX E 

Task Inventory for TIG Welding Plate 

4.0 TIG WELDS 

4.1 TIG welds plate 

4.1.1 Identifies parameters of system to be welded. 

4.1.2 Identifies, assembles, and energizes TIG inert gases and 
equipment. 

4#]_#3        Performs routine maintenance on TIG welding equipment. 

4.1.4 Identifies and uses TIG protective equipment. 

4.1.5 Uses and interprets TIG welding reference manuals. 

4.1.6 Identifies base metals and'filler metals commonly used in 
TIG welding and relates applicable filler metals to base 
metals. 

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

4.1.8 Prepares surfaces to be welded. 

4.1.9 Tack welds using TIG process. 

4.1.10 Fusion welds using TIG process. 

4.1.11 TIG welds a pass using appropriate filler material. 
4'.1.11.1     Cleans TIG pass using stainless steel wire brush. 
4.1.12 Recognizes and repairs visible defects in a TIG welded 

joint. 

4.1.13 Establishes an acceptable, final surface condition. 

*4.2 TIG welds aluminum plate. 

4.1.3.2 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. 

4.1.1.2      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. 



APPENDIX E (Continued) 

Repairs auxiliary fuel tanks (e.g.. in boats) by TIG weld- 

Builds up pump impellers by TIG welding eroded areas on 
aluminum for acceptance in accordance with MIL-STD 278. 

Repairs pump housings by TIG aiding cracks ^ aluminum 
for acceptance in accordance with MIL-STD 278. 

Builds up pump housings by TIG welding er°d^T
a^S^ 

aluminum for acceptance in accordance wxth MIL-STD 278. 

Repairs machinery guards by TIG -ldf f .^^^ ^ 
aluminum for acceptance in accordance with MIL STD 

Repairs machinery guards by. TIG -"^.^^^fs. 
aluminum for acceptance in accordance with MIL STD 

j  v,,, TTP \7Plf1-inp cracks in aluminum 
Repairs machinery guards by TIG;/e" ^^g 
for acceptance in accordance with MIL-STD 278. 

^ 3 TIG welds carbon steel.plate. 

,111      Repairs auxiliary fuel tanks (e.g., in boats) by TIG weld- 
4-1-1,1      ing ruptured seams in carbon steel for acceptance in 

accordance with approved shipboard procedures and NAVSHIPS 

0900-003-8000. 

/ 1 o i      ReWrs auxiliary fuel tanks (e.g., in boats) by TIG weld- 
4-1-2-1      S cracks in carbon steel for acceptance n accordance 

with approved shipboard procedures and NAVSHIPS 

0900-003-8000. 

4 ! 3 1      Installs fittings on auxiliary fuel tanks (eg  ^T-^ 
4-1-3'       by TIG welding a fillet weld on carbon steel for accept 

ance in accordance with MIL-STD 278. 

*A#4       •  TIG welds CRES plate. 

/ , ^      Installs fittings on auxiliary fuel tanks (e.g., in boats) 
4-1-3-3     gllG welding a fillet weld on CRES ^r accev^ce^ 

accordance with approved shipboard procedures and NAVSHIPS 

0900-003-8000. 

A.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 



4.1.1.3 

4.1.2.3 

A.2.1.1 

4.2.2.1 

4.3.1.1 

4.3.2.1 

4.4.2.2 

4.5.2.3 

4.6.1.1 

4.6.2.1 

4.6.3.1 

APPENDIX E (Continued) 

f«p1 tanks (e.R., in boats) by TIG weld- 
Repairs auxiliary ^^"f^^^^ptance in accordance 
ine ruptured seams in CREb tor ace v       „,vc.>1TpS 
Sth approved shipboard procedures and NAVSHIPS 

09C0-OO3-8000. 

Hepai.s ^Try  fuel  f^^^J™^ 
^^/^oS/pSce^raL MVSHXPS 0500-0O3-S000. 

.epai.3 .rin. -^a ha^ap -.s ^ ™^M 
ruptured seams in CRES tor acceptau*. 

MIL-STD 278. 

Repairs brine tanks and hagevap ^J^^ml-ST. 
cracks in CRES for acceptance xn accordance 

278. 

» K« TTP upldina cracks on cast 
Repairs pump ^ring rings by TIG f^^^^ ^^ 
CRES for acceptance m accordance wx 

BuUdB up PU.P --^^^f^J^^lthm-IS 
on cast CRES for acceptance in accordance 

278. 

in  „ -U-T TIC  wpldine eroded areas on 
BuiMs up pump impellers by. TIG wel^g   STD 278. 
CRES for acceptance in accordance with MIL STD 

« hmi^lncs bv TIG welding cracks in CRES for A S 1 3      Repaxrs pump housings oy iw a 
A acceptance in accordance with MIL-STD 278. 

„ -K^T TTT wpldine eroded areas on Builds up pump housmgs by TIG weifling 
CRES for acceptance in accordance with MIL STD 

Repairs strainer baskets by TIG aiding lap joints on 
CMS for acceptance in accordance with MIL-STD 278. 

j, 5 TIG welds monel plate. 

•u  TTP T.na1»ilno cracks in monel for 
4 5 ! 1      Repairs pump housings by TIG welding era 
A acceptance in accordance with MIL-STD 278. 

K„ TTT wpldine eroded areas on 
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•*4.6 TIG welds bronze plate. 

4.9.1.1      Repairs valve bodies by TIG welding cracks in bronze for 
acceptance in accordance with MIL-STD 278. 

A.10.1.1     Replace valve seats by TIG welding brass valve seats to 
a bronze valve body in accordance with MIL-STD 278. 

4.7 Hardfaces using TIG welding 

4.8.1.1 Repairs throttle valve seats by hardfacing (with a TIG 
welding technique) on an iron casting for acceptance in 
accordance with MIL-STD 278. 

4.8.1.2 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 

Identifies parameters of system to be welded (steam, 

firemain, structure) 

^ratining  Relates system parameters to procedures in preparing 
Task !:   Relates system P hing the ueld and reportxng 

its completio/by answering orally ^"-^'^r 
tions asked at irregular intervals durxng the course. 

Standard:  100% accuracy by course end. 

SKILL TASK: 
4.1.2 

Identifies, assembles, and energizes TIG inert gases 

and equipment. 

Training 
Task 2: 

Identifies, assembles, and energizes TIG inert gases 
fd luipm^nt to conform with ^val Ships Technca 

Manual, Chapter 9920, Welding and Allied Processes. 

Standard:  Assembles and energizes 
accuracy. 

TIG equipment with 100% 

SKILL TASK: 
4.1.3 

Training 
Task 3: 

Standard; 

SKILL TASK: 
4.1.4 

Training 
Task 4: 

Standard; 

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. 

TrlPntifies TIG protective equipment to conform with 
Javal Ships Technical Manual, Cahpter 9920, Welding 

and Allied Processes. 

Identifies TIG protective equipment with 100% accuracy, 
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SKILL TASK: 
4.1.5 

Training 
Task 5: 

Standard; 

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. 

SKILL TASK: 
4.1.6 Identifies base metals and filler materials commonly 

used in TIG welding and relates applicable filler 
material to base metals to be welded. 

Training 
Task 6: 

Standard: 

SKILL TASK: 
4.1.7 

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, II, and III. 

Selects above with 100% accuracy. 

Constructs mock-ups and assembles joints for TIG weld- 

ing. 

Training 
Task 7: 

Standard; 

SKILL TASK: 
A.1.8 

Training 
Task 8: 

Standard; 

Identifies and assembles L-l lap, T-l tee, and B-5 
butt joints for TIG welding. 

Assembles each of the above joints with 100% accuracy, 

Prepares surfaces to be welded. 

Removes e. uraneous materials (e.g., paint, oxidizing 
compounds, etc.) from surface to be TIG welded. 

Cleans above so that surfaces contain no visible 
extraneous material. 

SKILL TASK: 
A.1.9 Tack welds using TIG process. 

Training 
Task 9: 

Standard: 

Tack welds, using TIG process, lap, tee, and butt joints, 

Tack welds each of the above joints with no visible 
rejectable defects. 



APPENDIX F (Continued) 

SKILL TASK: 
4.1.10 Fusion welds using TIG process, 

Training 
Task 10: 

Standard; 

SKILL TASK: 
4.1.11 

Fusion welds base metals on L-l 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. 

Training 
Task 11: 

Standard: 

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. 

SKILL TASK: 
4.1.12 

Training 
Task 12: 

Standard; 

SKILL TASK: 
4.1.13 

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. 

Training 
Task 13: 

Standard: 

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. 

TASK AREA:  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. 
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A 1 1 2      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. 

A 1 2 2       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. 

A.4.1.1       Repairs pump impellers by TIG welding -acks on aluminum 
for acceptance in accordance wxth MIL-SID ZIV. 

A.4.2.1       Builds up pump impellers by TIG welding eroded areas on 
aluminum for acceptance in accordance with MIL-STD 2/8. 

A.5.2.1       Repairs pump housings by TIG welding cracks in aluminum 
for acceptance in accordance with MIL-STD //o. 

A.5.2.2       Builds up pump housings by TIG welding ^d areas on 
aluminum for acceptance in accordance with MIL-STD 278. 

A.7.1.1       Repairs machinery 'guards by TIG welding tee joints on 
aluminum for acceptance in accordance with MIL-STD 278. 

A.7.2.1       Repairs machinery guards by TIG welding butt joints on 
aluminum for acceptance in accordance with MIL-STD 278. 

A.7.3.1       Repairs machinery guards by TIG welding cracks in 
aluminum for acceptance in accordance with MIL-STD 278. 

Tlsk?11^  TIG welds two 16-gauge aluminum plates with a T-l joint 
in a flat position. 

Standard:  Passes NDT visual inspection with no rejectable defects. 

Taskf112  TIG welds 16-gauge aluminum plates with a B-5 butt joint 
in a flat position. 

Standard:  Passes NDT visual inspection with no rejectable defects. 

TASK AREA:  TIG WELDS CARBON STEEL 

JOB INCUM- 

ffTT^   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. 
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4.1.2.1 

A.1.3.1 

*.«i   ♦•ar.Vs   (i.e.,   in boats)  by TIG 
Repairs auxiliary  fuel  ta^^f'' acceptance in 

NAVSHIPS  0900-003-8000. 

X^taiXs nttings on auxiliary fuel  "n^Ce..,^ 

Stk=ing      TIG v-eUs 16-gauge carbon steel plate in a tee joint 
in a  flat position. 

Stanley     Peases Wt visual inspeetion with no r^.cta.U delects 

Training 
Task: 

TIG .elds  16-gauge  carbon  steel plate with a B-5 butt 

joint  in  the  flat position. 

vmT visual  inspection with no  rejectable  defects 
Standard:     Passes NDT vxsuai  msp 

TASKAEE^JTIGJiELD^CRES. 

JOB  INCUM- 
BENTJTASKJ 

Training 
Task: 

j-ri^^rrnret-r^rn s rof L^^jr^ 
aLSdancttllh approved shipboard procedures and 

NAVEHIPS 0900-003-8000. . 

HC welds a tee Joint in 16-Eause ORES plate in a flat 

position. 

standard: Passes KOX visuai Inspection »ith no rejectable delects. 

JOB INCUM- 
BENXJASKS: 
ATIXT

- 

4.1.2.3 

4.2.1.1 

Uepairs auxiliary  fuel l^1-'^ra^e S "cord- 

0900-003-8000. 

.epairs auxiliary fuel ^ac^^crin^rirdL™ ith 
rppr^shSoard'rLedurrs L KAVSHXPS 0900-003-BOOO. 

RepairS brine  t.fs and hascvap tan. by ^f*^ 

ruptured  seams  in  UUia  toi   n^^.  ? 
MIL-STD 278. 
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A.2.2.1 

A.3.1.1 

4.5.1.3 

4.6.2.1 

4.6.3.1 

Training 
Task; 

RepairS brine tan.. ^ ^ZV^ort™**™-™ 
cracks in CRES for acceptance in accorcian 

278. 
■K,, TTT wpldinc cracks in cast Repairs pu.p .earing r.ngs by TIG welding^^ ^ 

CRES for acceptance in accoraanc 

' ,   •  ^ -K,, TTT .pldine cracks on CRES for 
Repairs pump housings by T^ ^^ 
acceptance in accordance with MIL-STD 278. 

i.  1 t-o K« TTR welding butt joints on Repairs strainer baskets by ^ veld ng 
CRES for acceptance in accordance with HiL 

.     ^PT baskets by TIG welding cracks in CRES Repairs strainer basKets uy 
for  acceptance in accordance with MIL-STD 278. 

HG velds 16-gange CRES plates with a B-5 butt Joint in 

the flat position, 

Standatd: Passes KPT visnal inspection with no reiectahle de.ects. 

TASKARE^JTIGJiEl^Mpi^ 

JOB INCU>I- 
BENT TASKS: 
4757171" 

4.5.2.1 

Training 
Task: 

<T,« TTT weldine cracks in monel for Repairs pump housmg^by TIG weiding 
acceptance in accordance with MIL-STD 278. 

u.',   TTT tTPlrlinB eroded areas on 

^ef i^ Sp" ^^^  >™ -8- 
TIG welds 16-Ean6e monel plate with a B-5 butt Joint in 

a flat position. 

Standard:  Passes HDT visual inspection with no rentable defects, 

TASKAREAL_JI^^LDi^2^E 

JOB INCUM- 
BENTJASK_S: 

4.9.1.1 

4.10.1.1 

Repairs valve bodies by TIG welding cracks  in bronze  for 
acceptance  in  accordance with MIL-STD 278. 

♦.<= >w TTG welding brass valve  seats  to 
XZl if^TTJi.Zri acLtdanee with «Ib-STD 

278. 

Training      TIG welds  16-eaugc brass plate with a B-5 butt Joint  in 

Task: a flat position. 

Standard:     Passes NDT visual  inspection with no  rejectable  defects. 
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WELDING TASC INVENTORY 

1.0    *  SILVER BRAZE VELDIHG TASKS 

1.1.1.1 Repairs Class P-3A High-pressure Ox^'sen, High-pressure Heliun, 
High-pressure Air (5000 psi), Mediun-pressure Air (bOO), and 
Hydraulic systems by sil-brazing copper pipe to a bronze cast- 
ing vith an insert socket for acceptance in accordance with 
NavShips 090O-C01-7000. 

1.1.1.2 Repairs Class P-3A Lube Oil, Diesel Fuel, Freon, and Fixed C02 
by' sil-brazing copper pipe to a bronze casting with an insert 
socket for acceptance in accordance with ITavShips 0900-001-7000. 

1.1.1.3 Reuairs Class P-3A Fuel system by sil-brazing copper nickel pipe 
to*a bronze casting vith an insert socket for acceptance in 
accordance with NavShips 0900-001-7000. 

1.1.1.il   Repairs Class P-3A Lube Oil, Diesel Fuel, Freon, and Fixed C02 
systems by sil-brazing steel pipe to a bronze casting vith an 
insert socket for acceptance in accordance with LavShips 
0900-001-TOGO. 

1.1.2.1 • Reuairs Class P-3A High-pressure Oxygen, High-pressure Helium, 
High-nressure Air (3000 psi), Medium-pressure P.lr  (oOO psi), 
and Hydraulic system by sil-brazing copper pipe to a bronze 
casting with a face fed socket for acceptance in accordance 
vith ITavShips 0900-001-7000. 

1.1.2.2 Renairs Class P-3A Lube Oil, Diesel Fuel, Freon, and Fixed COg 
• ' systems by sil-brazing copper pipe to a bronze casting with 

a face fed socket for acceptance in accordance with ITavShips 
' 0900-001-7000. 

1.1.2.3 Repairs Class P-3A Fuel system by sil-brazing copper nickel 
pipe to a bronze casting with a face fed socket for acceptance 
in accordance with ITavShips 0900-001-7000. 

1.1.2A   Repairs Class P-3A Lube Oil, Diesel Fuel, Freon, and Fixed C02 
systems by sil-brazing steel pipe to a bronze casting with a 
face fed socket for acceptance in accordance with ITavShips 
0900-001-7000. 

1 1.3.1   Repairs Class P-3A Lube Oil, Diesel Fuel, Freon, Fuel, and 
Fixed CO2 systems, by sil-brazing monel valve ring to a bronze 
casting to pass l^Oy; hydrostatic test and a dye penetrant 
examination. 

1.2.1.1   Repairs Class P-33 Fresh V.rater, Low-pressure Air (200 psi), 
Auxiliary Exhaust, and 50 psi Steam systems by sil-brazing 
copper pipe to a bronze casting with an insert socket for 
acceptance in accordance with ITavShips 0900-001-7000. 

,- & 



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

1.2.1.3 Repairs Class P-3B Fresh Water system by sil-brazing brass pipe 
to a bronze casting with an insert socket for acceptance in 
accordance with HavShips 0900-001-7000. 

1.2.2.1 Repairs Class P-3B Fresh Water, Low-pressure Air (200 psi), 
Auxiliary Exhaust, 50 psi Steam by sil-brazing copper pipe 
to a bronze casting with a face fed socket for acceptance 
in accordance with NavShips 0900-001-7000. 

1.2.2.2 Repairs Class P-3B Main Condensate, Fire Main, Flushing, Salt 
Water Cooling, Fresh 'Water, Main Circulating, Auxiliary Cir- 
culating, Fixed Foam, De-aerating Feed, and Main, Secondary, 
and Gravity Drainage systems by sil-brazing copper nickel 
pipe to a bronze casting with a face fed socket for acceptance 
in accordance with NavShips '0900-001-7000. 

1.2.2.3 Repairs Class P-33 Fresh Water system by sil-brazing brass pipe 
to*a bronze casting with a face fed socket for acceptance in 
accordance with HavShips 0900-001-7000. 

1.2.3.1   Repairs Class P-JB Fire Main, Flushing, Salt Water Cooling, 
Fresh Water, Main Condensate, Boiler Feed, Auxiliary Exhaust, 
50 psi Steam, Low-pressure Air (200 psi). Main Circulating, 
Auxiliary Circulating, Fixed Foam, De-aerating Feed, and Main, 
Secondary, and Gravity Drainage systems by sil-brazing mcnel 
valve rings to a bronze casting to pass a 150^ hydrostatic 
test and a dye penetrant exajnination. 

1.3.1.1 Replaces pump wearing rings by sil-brazing monel to cast monel 
for acceptance in accordance with Mil-Std 278. 

1.3.1.2 Replaces pump wearing rings by sil-brazing brass to cast bronze 
for acceptance in accordance with Mil-Std 278. 

1.3.1.3 Replaces pump wearing rings by sil-brazing ORES to cast ORES 
for acceptance in accordance with Mil-Std 278. 

1.4.1,1   Repairs strainer baskets by sil-brazing on copper.nickel for 
acceptance in accordance with approved shipboard procedures. 

lJul.2   Repairs strainer baskets by sil-brazing on ORES for acceptance 
in accordance with approved shipboard procedures. 

/' ri 



2.0      BRAZE WELDHJG TASKS 

2.1.1.1 Repairs pump inpellers by braze welding cracks in bronze cast- 
ings for acceptance in accordance with l-Iil-Std 278. 

2.1.1.2 Repairs punp wearing rings by braze welding worn areas on bronze 
castings for acceptance in accordance with Mil-Std 278. 

2.1.1.3 Repairs cain and auxiliary machinery housings by braze welding 
cracks in bronze casting for acceptance in accordance with 
Mil-Std 278. 

2.1.l.k        Repairs main and auxiliary machinery housings by braze welding 
cracks in iron castings for acceptance in accordance with 
Mil-Std 273. 

2.1.1.5 Repairs main and auxiliary machinery small components by braze 
welding cracks in iron castings for acceptance in accordance 
with Mil-Std 278. 

2.1.1.6 Repairs pump housings by braze welding cracks in steel castings 
for acceptance in accordance with Mil-Std 278. 

2.2.1.1 Repairs fittings and valve bodies by braze welding cracks in 
bronze castings for acceptance in accordance with Mil-Std 278. 

2.2.1.2 Repairs diesel exhaust manifolds by braze welding cracks in 
iron castings for acceptance in accordance with Mil-Std 278. 

2.2.1.3 Repairs fittings and valve bodies by braze welding cracks in 
iron castings for acceptance in accordance with Mil-Std 278. 

2.2.1.^   Repairs throttle valve seats by hard surfacing (with a braze 
welding technique) worn areas on steel castings for acceptance 
in accordance with Mil-Std 278. 

2.2.2.1 Builds up valve bodies by braze welding worn areas on bronze 
■castings for acceptance in accordance with Mil-Std 278. 

2.2.2.2 Repairs valve seats by hard surfacing (with a braze welding 
technique) worn areas on iron castings for acceptance in 
accordance with Mil-Std 278. 

2.3.1.1 Repairs beat propellers by braze welding cracks in bronze 
castings for acceptance in accordance with IlavShips 0991-C23-3000. 

2.3.1.2 Repairs winch drums and capstans by braze welding cracks in 
bronze castings for acceptance in accordance with Mil-Std 27S. 

2.3.1.3 Repairs sheaves and blocks by braze welding cracks in iron 
castings for acceptance in accordance with Mil-Std 273. 
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2.3.1.11   Repairs pump pulleys by braze welding cracks in iron castings 
for acceptance in accordance with Mil-Sod 27o. 

2.3.1.5   Repairs sheaves and blocks by braze welding cracks ^ steel 
castings for acceptance in accordance vxoh Mxl-bta d(0. 

2^16   Repairs stern tube packing gland ring by braze welding cracks in 
'    an aluninun bronze casting for acceptance in accordance vxon 

Mil-Std 278. 

2.U.1.1   Repairs auxiliary machinery shafts tybrazevelding ferrous 
metals for acceptance in accordance viOi Mal-bta d(0, 

2.U.2.1   Builds up atrciliary machinery shafts by braze vclding ferrous 
metals for acceptance in accordance with Mil-btd ^10. 

2.5.1.1   Reuairs auxiliary fuel tanks (e.g., in boats) by brazejelding 
on carbon steel for acceptance in accordance with Mll-Std 270. 

2.6.1.1   Repairs diesel exhaust expansion Joint by braze welding carbon 
steel for acceptance in accorcance wiuh I-al-boa dio. 

3.O      FUEL GAS WELDDTG TASKS 

3.1.1.1   InstaVLs fittings on auxiliary fuel tanks (e.g., in boats) 
by fuel eas welding fillet velds on carbon steel for ac- 

-"  ceptance^in accordance with approved shipboard procedures 
■ and HavShips 0900-003-3000. 

3 1.2.1   Repairs auxiliary fuel tanks (e.g., in boats) by ^el gas 
welding on ruptured sea-s on carbon si:eel for acceptance  _ 
in accordance with approved shipboard procedures ana NavShxps 

.0900-003-3000. 

ll.O      TIG VJELDHIG TASKS 

U 1 1 1   Repairs auxiliary fuel tanks (e.g., "in boats) by TIG welding 
ruptured seams in carbon steel for acceptance xn accoraance 
with approved shipboard procedures and KavShips O9OO-OO3-0OOO. 

U 1 1 2   Repairs auxiliary fuel tanks (e.g., in boats) by TIG welding 
^1'1,    Ruptured seams in aluninu-n for acceptance ^^^^^ 

approved shipboard procedures and HavShips GOOO-003-8000. 

/:/ 



4.1.1.3   Repairs auxiliary fuel tanks (e.g., in boats) by TIG velding 
■ ruptured seams in CRES for acceptance in accordance with 
approved shipboard procedures and HavShips*O9OO-OO3-8OOO. 

4.1.2.1 Repairs auxiliary fuel tanks (e.g., in boats) by TIG velding 
cracks in carbon steel for acceptance in accordance with 
approved shipboard procedures and NavShips 0900-003-8000. 

4.1.2.2 Repairs auxiliary fuel tanks (e.g., in boats) by TIG welding 
cracks in alumimn for acceptance in accordance with approved 
shipboard procedures and KavShips O9OO-OO3-8OOO. 

4.1.2.3 Repairs auxiliary fuel tanks (e.g., in boats) by TIG velding 
cracks in ORES for acceptance in accordance with approved 
shipboard procedures and KavShips O90O-OO3-8OOO. 

4.1.3.1 Installs fittings on auxiliary fuel tanks (e.g., in boats) 
by TIG velding a fillet veld on carbon steel for acceptance 
in accordance with Mil-Std 278. 

4.1.3.2 Installs fittings on auxiliary fuel tanks (e.g., in boats) 
by TIG welding a fillet veld on alumlnun for acceptance in 
accordance with approved shipboard procedures ana KavShips 
0900-003-8000. 

4.1.3«3.   Installs fittings on auxiliary fuel tanks (e.g., in boats) 
by TIG velding a fillet veld on CRES for acceptance in 
accordance with approved shipboard procedures and KavShips 
0900-003-8000. 

4.2.1.1   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   Repairs brine tanks and hagevap tanks by TIG velding cracks 
in CRES for acceptance in accordance with Mil-Std 278. 

4.3«1-1   Repairs punp wearing rings by TIG velding cracks on cast 
CRES for acceptance in accordance vith Mil-Std 278. 

4.3.2.1   Builds up pump wearing rings by TIG velding worn areas on 
cast CRES for acceptance in accordance vith Mil-Std 278. 

4.4.1.1   Repairs pump impellers by TIG vrelding'cracks on aluminum 
for acceptance in accordance with' Mil-Std 278. 

4.4.2.1 Builds up pump impellers by TIG velding eroded areas on aluminum 
for, acceptance in accordance with Mil-Std 278. 

4.4.2.2 , Builds up pump impellers by TIG velding eroded areas on CRES 
for acceptance in accordance with Mil-Std 278. 

// 



lu5.1.1   Repairs pur:p housings by TIG welding cracks in nonel for 
acceptance in accordance with Mil-Std 278. 

4.5*1-2   Repairs pump housings by TIG welding cracks in aluminum for 
acceptance in accordance with Mil-Std 278. 

h.^.1.3        Repairs pump housings by TIG welding cracks in CRES for 
acceptance in accordance with Mil-Std 278. 

^.5.2.1   Builds up pump housings by TIG welding eroded areas on monel 
for acceptance in accordance with Mil-Std 278. 

k.5.2.2        Builds up pump housings by TIG welding eroded areas on 
aluminum for acceptance in accordance with Mil-Std 278. 

4.5'2.3   Builds up pump housings by TIG welding eroded areas on 
CRES for acceptance in accordance with Mil-Std 278. 

4.6.1.1   Repairs strainer baskets by TIG welding lap joints on 
CRES for acceptance in accordance with Mil-Std 278. 

4.6.2.1   Repairs strainer baskets by TIG welding butt joints on 
CRES for acceptance in accordance with Mil-STD 278. 

4.6.3*1   Repairs strainer baskets by TIG welding cracks on CRES 
material for acceptance in accordance with Mil-Std 278. 

4.7'1'1   Repairs machinery guards by TIG welding tee joints on 
aluminum for acceptance in accordance with Mil-Std 278. 

4.7-2.1   Repairs machinery guards by TIG welding butt joints on 
aluminum for acceptance in accordance with Mil-Std 278. 

4.7'3*1   Repairs machinery guards by TIG welding cracks in aluminum 
for acceptance in accordance with Mil-Std 278. 

4.8.1.1 Repairs throttle valve seats by hardfacing (with a TIG welding 
technique) on an iron casting for acceptance in accordance 
with Mil-Std 278. 

4.8.1.2 Repairs throttle valve seats by hardfacing (with a TIG welding 
technique) on a steel casting for acceptance in accordance 
with Mil-Std 278. 

4.9'1'1   Repairs valve bodies by TIG welding cracks in bronze for 
acceptance in accordance with Mil-Std 278. 

4.10.3-.1  Replace valve seats by TIG welding brass valve seats to a 
bronze valve body in accordance with Mil-Std 278. 



5.0      MIG WELDI1IG TASKS 

5.1.1.1   Repairs decks, hulls, and superstructures by MIG welding a 
butt joint in aluainua plate for acceptance in accordance 
with KavShips 0900-000-1000. 

5.1.2.1   Repairs decks, hulls, and superstructures by MIG welding a 
lap joint en aluninun plate for acceptance in accordance 
with UavShips 0900-000-1000. 

5.2.1.1 Repairs foundations, boon cradles, fixtures and bands on 
masts, boons, yardams and davits by MIG welding cracks 
in aluninunplate for acceptance in accordance with KavShips 
0900-000-1000. 

5.2.1.2 Repairs foundations, boon cradles, fixtures, and bands on 
masts, boons, yardaras, and davits by MIG welding cracks 
in aluninun pipe for acceptance in accordance with UavShips 
0900-000-1000. 

5.3.I.I Repairs structural piping by MIG welding a butt joint in 
aluninun pipe for acceptance'in accordance with KavShips 
0900-000-1000. 

5.3,2.1   Repairs structural piping by MIG welding a socket joint in 
. ■ aluninun pipe for acceptance in accordance with KavShips 

0900-000-1000. 

5.3.3.1 Repairs structural piping by MIG welding a tee joint in 
aluninun pipe for acceptance in accordance with UavShips 
0900-000-1000. 

5.3.3.2 'Reuairs structural piping by MIG welding a tee joint between 
aluninun pipe and aluninun plate for acceptance in accordance 
with KavShips 0900-000-1000. 

5.4.1.1   Attaches fixtures to masts, boons, yardams, and davits by 
MIG welding a butt joint in aluminum structural pipe for 
acceptance in accordance with KavShips 0900-000-1000. 

5A. 1.2   Attaches fixtures to masts, boons, yardams, davits, hulls, and 
superstructures by MIG welding a butt joint in aluninun plate 
for acceptance in accordance with KavShips 0900-000-1000. 

5.4.1.3 Repairs fixtures on masts, boras, yardams, and davits by MIG 
welding a butt joint in aluminum plate for acceptance in 
accordance with UavShips 0900-000-1000. 

5.4.2.l'  Repairs fixtures on masts, boons, yardams, and davits by 
•' MIG welding a lap joint on aluninun plate for acceptance in 

accordance with UavShips 0900-000-1000. 



5.,+ .2.2   Attaches fixtures to masts, boons, yardaras, and davits by 
MIG welding a lap joint on aluninmn plate for acceptance in 
accordance with KavShips 0900-000-1000. 

5.If.3.1   Repairs fixtures on nasts, booms, yardarms, and davits by MIG 
welding a tee joint on aluminum plate for acceptance in 
accordance with NavShips 0900-000-1000. 

5.)+.3-2   Attaches fixtures to masts, booms, yardarms, davits, hulls and 
superstructures by MEG welding a tee joint on aluminum plate 
for acceptance in accordance with KavShips 0900-000-1000. 

5.5.I.I   Repairs pump housings by MIG welding cracks in cast aluminum 
for acceptance in accordance with Mil-Std 278. 

5.6.I.I   Repairs pump impellers by MIG welding cracks in cast aluminum 
for acceptance in accordance with Mil-Std 278. 

5.7.I.I   Repairs machinery guards by MIG welding a butt joint in 
aluminum shapes for acceptance in accordance with Mil-Std 278. 

5.7.2.1   Repairs machinery guards by MIG welding a lap joint on aluminum 
shapes for acceptance in accordance with Mil-Std 278. 

5.8.1.1   Repairs watertight doors and hatches by MEG welding cracks and 
holes in aluminum alloys for acceptance in accordance with 
NavShips O90O-0C0-1CC0. 

6.0       MMA WELDING TASKS (PLATE) 

6.1.1.1 Repairs decks, bulkheads, and overheads by MMA welding butt 
joints in mild steel for acceptance in accordance with 
NavShips 0900-000-1000. 

6.1.1.2 Repairs decks, bulkheads, and overheads by MMA welding butt 
joints in STS for acceptance in accordance with NavShips 
0900-000-1000. 

6.1.1.3 Repairs decks, bulkheads, and overheads by transition MMA 
welding butt joints between STS and mild steel for accep- 
tance in accordance with NavShips 0900-000-1000. 

6,1.l.k   '    Repairs decks, bulkheads, and overheads by MMA welding butt 
joints in NTS for acceptance in accordance with NavShips 
0900-000-1000. 



• *„v' beheads and overheads by transition MMA welding 
Repairs decks,  bulKneaas ^ acceptance in 
butt joints between KTS ^^^^ 
accordance with NavShips 0900-000-1000. 

• .    x.    hulkbeads    and overheads by transition M^-IA 
Repairs decks, bulkfce-as,  auu acceptance in 

joints an nl-ou tor ai.4-cy<- 
0900-000-1000. 

A    v.    bulkheads and overheads by transition IfclA Repairs decks,  bulitneaas a d steel for 

welding butt J^^f^tfiavShips 0900-000-1000. 
acceptance in accorcu—c-  >.-L — 

,   ,,,      ...  DT,fl   overheads by transition MMA 
Repairs decks,  ^^J. eeS H?!sS aSd STS plate for 
voiding butt joints  cex^een. C900-000-1000. 
acceptance in accoraance with x.avStilwS u^ 

,    , e    ^ovheads and overheads by transition MMA Repaxrs decks    b^^ ^ ^ ^ ^^ for accep_ 
veldxng ^joints  -^ 0900.0oo-1000. 
tance  in accordance XJ-OU 

_ ,^0„    wat^rtikht doors and hatches, 
ReDairs hulls,  superstructure^, vat~rxx0.^ ve1din£T 

^S^if S5 TteSl-rc^ptanci in ac^dance vltn 
NavShips 0900-000-1000. 

^o^+^ictures by MMA voiding a butt joint 

0900-000-1000. 
v., MTTS  -'f=lriin^ a Ian natch 

0900-000-1000. 
wv-, cradles fixtures, and boon bands 

6 ^ 1.1   Renairs founaations, bocn cr&^- , -        veldUag cracks 
6'3-1-1        on xoasts, beans, ^^^'^^o^ce with Kavlhips 

in nild steel for acceptance in accor. 

0900-000-1000. 

,  ,n+1rng bora c-adles, and fixtures on rasts, 
Repairs icund^txcns boc^    . ^^ ^ veldin5 cracks 
boons, yaraarns, an ^;s ' acce.tance in accordance 
between STS ana cxla ste-_ iti a  . 
vith HavShips 0900-000-1000. 

--!,-,„ ^iv+nres and boom bands Repairs foundations,^ =-f ".^ixtur^, ^^ ^ 

on masts, bocns >a ----. • &me  in aocordance vith 
joints in niJ-o. s^ec- -^^ 
HavShips 0900-000-lOCO. 

6.1.1.5 

6.1.1.6 

6.1.1.T 

6.1.1.8 

6.1.1-9 

6.1.1.10 

6.2.1.1 

6.2.2.1 

6.2.3.1 

6.3-1'2 

6.3.2.I 



6 3 2 2   Repairs foundations, been cradles and fixtures on masts, boons, 
yardarms and davits by transition MMA welding butt joints 
between STS and mild steel for acceptance in accordance with 

NavShips 0900-000-1000. 

6^31   Repairs foundations, boon cradles, fixtures and boom bands 
on masts, boons, yardams and davits by MMA welding lap joints 
en mild steel for acceptance in accordance with NavShips 
0900-000-1000. 

6^32   Renairs foundations, boon cardies, and fixtures on masts, booms, 
yardarms and davits by transition MMA welding lap joints between 
STS and mild steel for acceptance in accordance with ITavSmps 

0900-000-10OO. 

6 Ik.l        Repairs foundations, boom cardies, fixtures and boom bands on 
masts, booms, yardarms and davits by MMA welding tee joints on 
mild steel for acceptance in accordance with ilavShips 
0900-000-1000. 

6-^1+2   Repairs foundations, boom cradles, and fixtures on masts, booms, 
yardarms and davits by transition welding tee joints between 
STS and mild steel for accep^ance in accordance with KavShips 

0900-000-1000. 

6 ^ 1.1   Repairs gun shields by MMA welding a butt joint in HY-80 steel 
for acceptance in accordance with KavShips 0900-000-1000. 

6 5 11   Repairs fayirg surfaces on hulls and gun shields by transition 
MMA welding a lap joint between HY-60 and mild steel for 

•• acceptance in accordance with KavShips 0900-000-1000. 

6 6 1.1   Repairs watertight door frames and hatch combings by MMA weld- 
ing (build U-D) knife edges on CRSS for acceptance in accor- 
dance with KavShips 0900-000-1000. 

6 7 11   Repairs machinery foundations by MMA welding cracks in mild 
steel for acceptance in accordance with KavShips 0900-000-1000. 

6.7.2.1   Repairs machinery guards by MMA welding butt joints in mild 
steel for acceptance in accordance with KavShips O9OO-O0O-1OOO. 

6.7.3.1   Repairs machinery guards by MMA welding la? joints on mild steel 
for acceptance in accordance with Mil-Std 276. 

6.8.1.1 Repairs auxiliary machinery shaft by "MMA welding a butt joint 
in mild steel for acceptance in accordance with Mil-Std 2^0. 

6.8.1.2 Repairs auxiliary machinery shafts by MMA welding a butt joint 
in'CRSS for acceptance in accordance with Mil-Std 278. 



6.8.2.1  Repairs main and auxiliary rachinery by MMA welding mild steel 
(handwheels, levers, brackets,braces, etc.) for acceptance in 
accorda.nce with Mil-Std 27Q. 

6.9.1.1 Repairs pimp housings by MMA welding cracks in cast bronze for 
acceptance in accordance with Mil-Std 2^3. 

6.9.1.2 Repairs pimp housings, inain and auxiliary machinery housings, 
diesel exhaust manifolds, and bearing, housings by I-2-IA voiding 
cracks in iron castings for acceptance in accordance with 

Mil-Std 278. 

6.9.1.3 Repairs pump housings, main and auxiliary machinery housings 
and bearing housings by J-2-IA welding cracks in steel castings for 
acceptance in accordance with Mil-Std 278. 

6.9.1.1*  Repairs pump housings by MMA welding cracks in cast CRES for 
acceptance in accordance with Mil-Std 27o. 

6.9.2.1 Builds up purap housings by MMA welding worn areas ^on bronze 
castings for acceptance in accordance with Mil-Std 278. 

6.9.2.2 Builds up pump housings, diesel exhaust manifolds, and bearing 
housings"by MMA welding worn areas on iron castings for ac- 
ceptance in accordance with Mil-Std 27^. 

6.9.2.3 Builds up pump housings and bearing housings by MMA welding 
worn areas in steel castings for acceptance in accordance 
with Mil-Std 278. 

6.9.2A  Builds up pump housings by MMA welding worn areas^in cast 
CRES for acceptance in accordance with Mil-Std 27o, 

6.10.1.1 Repairs pump impellers by MMA welding cracks in bronze cast- 
ings for acceptance in accordance with Mil-Std 278. 

6.10.1.2 Repairs pump impellers by MMA welding cracks in mcnel castings 
for acceptance in accordance with Mil-Std 278. 

6.10.1.3 Repairs pump pulleys and pump impellers by MMA welding cracks 
in"steel castings for acceptance in accordance with Mil-Std 278. 

6.10.1.if- Repairs pump impellers by MMA welding cracks in CRES castings 
for acceptance in accordance with Mil-Std 278. 

6.10.2.1 Replaces centrifugal pump wearing rings by MMA welding butt 
joints in steel castings for acceptance in accordance with 

.  Mil-Std 278. 

6.10.3.1' Builds up centrifugal pump wearing rings by MMA welding worn 
areas on'nonel castings for acceptance in accordance with 

Mil-Std 278. 

/ y 



6.10.3.2 Builds up centrifugal pump wearing rings by MMA velding worn 
areas on inonel castings for acceptance in accordance with 

Mil-Std 278. 

6.11.1.1 Repairs strainer baskets by MMA welding butt joints in copper 
nickel for acceptance in accordance with Mil-Std 278. 

6.11.1.2 Repairs strainer baskets by MMA welding butt joints in inonel 
for acceptance in accordance with Mil-Std 278. 

6.11.1.3 Repairs strainer baskets by MMA welding butt joints in ORES for 
acceptance in accordance with Mil-Std 278. 

6.11.2.1 Repairs strainer baskets by MMA welding lap joints on copper 
nickel for acceptance in accordance with Mil-Std 278. 

6.11.2.2 Repairs strainer baskets by MMA welding lap joints on monel for 
acceptance in accordance with Mil-Std 27b. 

6.11.2.3 Repairs strainer baskets by MMA welding lap joints on ORES for 
acceptance in accordance with Mil-Std 278. 

6.12.1.1 Repairs brine tanks, hagevap tanks and condenser headers by MMA 
welding cracks in copper nickel for acceptance in accordance 

with Mil-Std 275. 

6.12.1.2 Repairs brine tanks and hagevap tanks by MMA welding cracks in 
ORES for acceptance in accordance -with Mil-Std 278. 

6.12.2.1 Repairs brine tanks and hagevap tanks by MMA welding butt-joints 
in'Conner nickel for acceptance in accordance vith Mil-Std 278. 

6.12.2.2 Repairs brine tanks and hagevap tanks by MMA welding butt joints 
in CRES for acceptance in accordance with Mil-Std 270. 

6.13.1.1 Repairs sheaves and blocks by MMA welding cracks on iron cast- 
ings for acceptance in accordance with Mil-Std 27o. 

6.13.1.2 Renairs sheaves, blocks, winch drums and capstan drums by MIA 
welding cracks in steel castings for acceptance in accordance 

with Mil-Std 278. 

6.1^1.1.1 Repairs stern tube packing gland ring by MMA welding cracks in 
aluninua bronze casting for acceptance in accordance with 

Mil-Std 278. 

6.15.1.1 Repairs tube guard on a solo-shell evaporator by MMA welding 
cracks in nonel for acceptance in accordance vith Mil-Std 278. 

6.16.1.1 Repairs vinch and capstan brake bands and winch dogs (pawls) 
by" MMA welding cracks in mild steel for acceptance in accor- 
dance with Mil-Std 278. 

IB1 



6.16.2.1 Builds up vlnch dogs (pavls) by MMA welding vcm areas en rrild 
steel for acceptance in accordance with Mil-£td 2Jo. 

6.17.1.1 Repairs rudders (e.5.^ in beats) by MMA welding cracks in --'" a 
steel for acceptance in accordance with Mil-Std 27S. 

6.17.2.1 Repairs mdders (e.g.., in beats) by l-E-IA welding butt joints in 
mild steel for acceptance in accordance with Mil-Std 27S. 

6.18.1.1 Repairs auxiliary fuel tank's (e.g., in beats) by MMA, welding 
ruptured seans en nild steel for acceptance in accordance with 
Mil-Std 273. 

6.18.2.1 Repairs auxiliary fuel tanks (e.g., in boats) by MMA welding 
cracks in nild steel for acceptance in accordance with Mil-Std 273. 

6.18.3»1 Installs fittings on auxiliary fuel tanks (e.g.^ in boats) by 
MMA welding fillet welds on mild steel for acceptance in accor- 
dance with Mil-Std 273. 

6.19.1.1 Installs fixtures on hulls and superstructures by MMA welding 
fillet welds on mild steel for acceptance in accordance with 
KavShips 09C0-0C0-1000. 

6.19.1.2 Installs fixtures on hulls and superstructures by MM4 welding 
fillet welds on HY-80 for acceptance in accordance with HavShips 
0900-000-1000. 

6.20.1.1 Repairs fixtures on masts, booms, yardarms and davits by MM:. 
welding cracks in mild steel pipe for acceptance in accordance 
with HavShips O900-0C0-1C00. 

6.20.2.1 'Attaches fixtures to masts, boens, yardarms and davits by MMA 
welding a tee joint en mild steel pipe for acceptance in accer- 
dance with HavShips 0900-000-1CCC. 

6.21.1.1 Repairs shafts by MMA welding a butt joint in a mild steel round 
stock for acceptance in accordance with Mil-Std 278. 

6.21.2.1 Builds up shafts by MMA welding eroded areas en mild steel shafts 
for acceptance in accordance with Mil-Std 278. - 

6.22.1.1 Repairs diesel exhaust flame arresters, diesel exhaust mufflers, 
and exhaust expansion joint by MMA welding cracks and holes in 
carbon steel pipe for acceptance in accordance with Mil-Std 275- 

6.22.2.1 Installs diesel exhaust mufflers by MMA welding a butt joint in 
carbon steel pipe for acceptance in accordance with '-lil-Std 27o. 

6.23.1.1 Repairs structural piping by MMA welding a butt joint in careen 
steel nine for acceptance in accordance with ITavShins 0900-CCC-1COO. 

/V 



6.23.2.1 Bepairs structural piping by NMA welding a tee joint on carb 
steel pipe for acceptance in accordance with HavShips 0900-0 

on 
000-1000. 

6.23.2.2 Repairs structural piping by transition MMA welding a tee joint 
on"carbon steel pipe to HTS plate for acceptance in accordance 
with NavShips 0900-000-1000. 

6.23.2.3 Repairs structural piping by transition MMA welding a tee joint 
on* carbon steel pipe to HY-SO plate for acceptance in accordance 
with KavShips 0900-000-1000. 

6.23.2.1)- Repairs structural piping by transition MMA welding a tee joint 
on carbon steel pipe to ST3 plate for acceptance in accordance 
with HavShips 0900-000-1000. 

6.2lf.l.l Repairs structural "T" stock by MMA welding a tee joint between 
mild steel "T" stock and 3/8" KY-80 plate for acceptance in 
accordance with HavShips 0900-000-1000. 

7.0     MMA WELDIKG TASKS FOR CARB0I-I STEEL AHD COPPER NICKEL PIPE 

7.1.1.1  Repairs Class P-l High-pressure Air (3000 psi), JP-5; ^in 
Steam (600 psi), and High-pressure Steam Drain systems by 
MMA welding a socket joint between carbon steel pipe and a 
ferrous casting for acceptance in accordance with Mil-Std 278. 

7.1.2.1 Repairs Class P-l High-pressure Air (3C00 psi), JP-5, Main 
Steam 960O psi), and High-pressure Drainage systems by MMA 
welding a butt joint in carbon steel pipe for acceptance 
in accordance with Mil-Std 278. 

7.1.2.2 Repairs Class P-l High-pressure Air (360O psi), JP-5, 
Main Steam (600 psi), and High-pressure Drainage systems 
by MMA welding a butt joint between carbon steel pipe and 
a ferrous casting for acceptance in accordance with Mil-Std 278. 

7.2.1.1  Repairs Class P-2 Secondary Steam^ 150 psi Steam, 50 psi Steam, 
Low-pressure Steam Drainage (F,7), Auxiliary Exhaust, Diesel 
Exhaust, Diesel Fuel, Fuel, Forced Draft Blower Air Piping, 
Ship's Service Air, and Main, Secondary, and Gravity Drainage 
systems by MMA welding a butt joint in carbon steel pipe for 
acceptance in accordance with Mil-Std 27o. 



v P i p  Repairs Class P-2 Secondary Steam, 150 psi Steam, 50 psi Steam, 
7       LovS^ssure Steam Drainage (F-O. Auxiliary Exhaust Dxesel 

ExLSst Diesel Fuel, Fuel, Forced Draft Blower Air Piping, 
sS^s Se^ce Air, and Rain, Secondary, and Gravity Drainage 
sfsleL b^ welding a butt joint between carbon steel pxpe 
andtlerrous casting for acceptance in accordance vxth 

Mil-Std 278. 

v o i -5  R^airs Class P-2 Fireaain and Salt Water Cooling Systems by 
1'2'1'3      SS SldiS a butt ooint in copper nickel pipe for acceptance 

in accordance with Mil-Std 2To. 

Repairs Class P-2 Atmospheric Exhaust, Fixed COj, ^ Foam, 
Lube Oil, 50 ^si Stean, Auxiliary Exhaust, Diesel Exhaust, 
Low!pressure Steam Drainage (F,v), Diesel Fuel, Forced Draft 
Bl^verIS Pi.ing, Ship's Service Air, Secondary Steam Fuel, 
and Main, Secondary, and Gravity Drainage systems vy KM 
veldS a socket joint between carbon steel pipe and^a ferrous 
casting for acceptance in accordance with Mil-Std 27^. 

v o o o  TJ^Plrs Class P-2 virsr^ain and Salt Water Cooling systems by 
7.2.2.2  Repairs Uiass -  * -J- between co-tjer nickel pipe and a 

MMA welding a socket join, oexween cu^ J.      - - 
copper nickel casting for acceptance in accordance riuh 

Mil-Std 278. 

7.2.2.1 

8.0     MMA VffiLDHTG TASKS (CARBON MOLYBDEI^ AKD CHROMIUM MOLYBDEUUI-I) 

ft n 1 1  Renairs class P-l nain steam (600 psi) and boiler piping by 
8-1'1-1  Sm SldSg a socket joint between ^ pipe and a car.on steel 

fitting for acceptance in accorcance with i-.il-btc dfo. 

A T 1 2  R^airsclass P-l main steam (600 psi) and boiler piping by 
wfJelAl  a socket joint between CMo pipe and a caroon sxeel 
flange for acceptance in accordance with Mil-Std 270. 

8 11^  Reuairs class P-l main steam (1200 psi) and boiler piping by 
8-1,  3  MMA Elding a socket joint between CrMo pipe and a Cri-Io fittxn6 

for acceptance in accordance with Mil-Std 2ro. 

R n i k  T^P^-irs class P-l main steam (1200 psi) and boiler piping by 
8-1'1''  fXiSd£g * socket joint between CrMo pipe and a CrMo flange 

for acceptance in accordance with Mil-Sod d(0. 

R T 2 1  Renairs class P-l main steam (600 psi) and boiler piping by 
8-       m Siding a butt joint in CMo pipe for acceptance in accor- 

dance with Mil-Std 278. 

/" 



8 12 2   Repairs class P-l Eain steam (1200 psi) and boiler piping by MMA 
*      welding a butt joint in CrMo pipe for acceptance in accordance 

with Mil-Std 278. 

8 1^1 ' Renairs class P-l rain steam (600 psi) and boiler piping by TIG 
welding a consuir^ble insert and MMA welding a butt joint in CMo 
pipe for acceptance in accordance with Mil-Std 2ro. 

8 1 •} 2 Repairs class P-l main steam (1200 psi) and boiler piping by TIG 
welding a consumable insert and MMA welding a butt joint in Cr.lo 
pipe for acceptance in accordance with Mil-Std 2To. 

9.0 MMA WELDIKG TASKS (HTS AND EY-80) 

o 1 1 1   Repairs submarine pressure hulls 'by MMA welding butt joints in 
9        So for acceptance in accordance with KavShips 0900-006-9010. 

9.1.1.2 • Repairs submarine pressure hulls by l^MA welding butt joints in 
HY-SO for acceptance in accordance with fcavShips 0900-OOb-yuxJ. 

10.0    ' MMA AND TIG V7ELDIKG TASKS (IJUCLEAR Pa-fER PUNT COMPOIEKTS) 

10 111  R-nairs an^rorriate Reactor Plant systems by MMA welding a butt 
' *   joint with'a backing ring in 30^ stainless steel pipe for 

acceptance in accordance with KavShips 25O-I5OO-I. 

10 1 1 2  Repairs appropriate Reactor Plant systems by MMA welding a butt 
joint with'a backing ring in carbon steel pipe for acceptance 
in accordance with NavShips 25O-I5OO-I. 

10 11 ^5 Renairs a^rooriate Reactor Plant systems by MMA welding a butt 
joint with"a backing ring in inccnel 60k pipe for accepxance in 
accordance with NavShips 250-1500-1. 

10 1 1.It  Repairs appropriate Reactor Plant systers by MMA welding a but 
' ' ■   joint with a backing ring in monel pipe for acceptance in accr 

dance with NavShips 250-1500-1. 

or- 



Repairs appropriate Reactor Plant systems'by MMA welding a butt 
folntll^e.  backins ring in copper nickel pine for acceptance 
in accordance with KavShips 25O-I5OO-I. 

Repairs appropriate Reactor Plant systems by *m  welding a socket 
jSnt in 3SU 'stainless steel pipe for acceptance xn accordance 

with NavShips 250-1500-1. 

Repairs appropriate Reactor Plant systens by ^^^^^ 
joint in carbon steel pipe for acceptance in accordance wxth 

ItevShips 25O-I5OO-I. 

Renairs appropriate Reactor Plant systens by MMA welding a socket 
joint L Inconel 604 pipe for acceptance in accordance wxth 

NavShips 250-1500-1. 

10 1 2 U  Repairs appropriate Reactor Plant system by MMA welding J socket 
jSnt in monei pipe for acceptance in accordance with NavShxps 

250-1500-1. 

no 1 P S  Repairs appropriate Reactor Plant systens by MMA welding a_socket 
10.1.2.5  Kepairs dppi^-j. aorentance in accordance with 

joint in copper nickel pipe ±01 acceptance 
NavShips 250-1500-1. 

10.1.1.5 

10.1.2.1 

10.1.2.2 

10.1.2.3 

nn p T 1  Repairs appropriate Reactor Plant systens by TIG welding a seal 
10.2.1.1 Repairs ^^.^^ steel in accordanCe vath NavShips 

250-1500-1. 

10.2.1.2 Repairs Reactor Plant systens by TIG welding a seal veld in 
carbon steel in accordance with NavSnips 250-1500-1. 

no 2 1 ^  Repairs appropriate Reactor Plant systens by TIG welding a seal 
3  veid in inLnel 60k  in accordance with NavShips 250-1500-1. 

10.2.1.U  Repairs appropriate Reactor Plant__SyspenS ^^ welding a seal 
veld in ncnel in accordance with NavSnips 250-15-0-1. 

10 2 2 1  Repairs apnro.riate Reactor'Plant systens by TIG welding a plug 
10.2.2.1  Kep^ ^ ^ai-nless steel tube sheet in accordance with 

NavShips 25O-I5CO-I. 

/.*• 



10 1  1 1  Repairs appropriate Reactor Plant systems by TIG welding a 
3     consumble insert and MMA velding a butt joint in 30U staxnless 

steel pipe for acceptance in accordance wxth havShips 250-l^OU-i. 

10 ^ 1.2  Repairs appropriate Reactor Plant systems by TIG velding a con- 
3      swlble insert and MMA velding a butt joint in carbcn steel pipe 

for acceptance in accordance vith riavShips 25O-I5OO-I. 

10 -^ 1 3  Repairs a^rooriate Reactor Plant systems by TIG velding a Lcn- 
10,3  3  s^ble insert  and LIMA velding a butt joint in inconel Sok  pipe 

for acceptance in accordance with Kavbhips 25O-I5OO-I. 

10 ^ l.U  Repairs an^ronriate Reactor Plant systems by TIG voiding a con- 
3      sSnable insert and IC-IA velding a butt joint in monel pipe for 

acceptance in accordance vith NavShips 250-1500-1. 

in ^ 1 S  Ren«>irs a^rorriate Reactor Plant systems by TIG velding a con- 
10'3'1"       sS^ble insert and MMA velding a butt joint in copper nickel pxpe 

for acceptance in accordance with NavShips 250-1500-1 

10 3 2 1  Repairs an^ropriate Reactor Plant systems by TIG velding the 
10'J first  layVr and ^ welding the remaining ^^°^ *^/f * 

in 304 stainless steel in accordance vith KavShaps 25O-I5C0-I. 

Repairs appropriate Reactor Plant systems by TIG velding the 
10.3.2.2 g^s -er a-nd hm  velding t-ne .e^ining layers of a seal veld 

in carbon steel in accordance with NavShips 250-1500-1. 

10 ^ 2 ^  Repairs appropriate Reactor Plant systems by TIG velding the 
10.3.2.3 ^r

lay- £-nd hm  velding the remaining layers of a seal veld 
in inconel 60k  in accordance with IlavShips 250-1500-1. 

10  ^2h      Repairs at>Prooriate Reactor Plant systems by TIG velding the 
3      first layer and MMA velding the remaining layers of a seal .eld 

in monel in accordance vith NavShips 25O-I5OO-I. 

lO.ll.l.l  Repairs appropriate Reactor,Plant systems by transition MMA 
veldin- carbon steel to monel using a socket joint tor 
acceptance in accordance with NavShips 25O-I5OO-I. 

10 41.2  Repairs a^rooriate Reactor Plant systems by transition MMA ■ 
xu.^.x.c  ixc^cj-^  i.  . .     -,   +rs  on)i c-^p-irilp^^ stee1 usini? a sccke^ 

velding carbcn steel to 30;i s^1111033^^: c^ 
O
oc-n ^ ^nn 1 

joint for acceptance in accordance with i.av&hips 250-1500-^. 

10.If.l.3  Repairs appropriate Reactor Plant systems by transition ^lA 
welding nonel to 50^ stainless steel using a socket joint xor 
acceptance in accordance vith NavShips 250-1500-1. 

^a hi k      Repairs appropriate Reactor Plant systems by transition 1-WA 
welding monel" to inconel 60k  using a socket joint for acceptance 
in accordance vith NavShips 25O-I5OO-I. 



.O.Ua.5     Repairs ^opri- Beact- ^/r^^ra"^^^^^ 
rc^Se^rin'fcofdance with .avShips 250-l500-X. 



APPENDIX H 

LESSOK PLAN GUIDANCE 

FOR TRAINING 
INVENTORY TASK: 

Supplemental Information 

TIG inert gas and'equipment cWcteristics and procedures to 

set up and energize; 

a.  Fuel and equipment: 

(1) Ar-on:  gaseous element; colorless; odorless; non- 
flLnable; inert; and heliun or a nuxture of argon and 

helium may be used. 

(o\  Ar-on cvlinder:  Chatterproci \l&* SSAT),  j.avj cotv-ies 
(2) g^yv^th white lands (one band - vaxer pumped, and xvo 

bands - oil pumped); commercial botxles - orcvn 2C0 
:    cubic foot capacity normally used; and loCO psi full 

pressure. 

(3) Resulators:  Usually combination two-stage re.sulator and 
x-iX. w+f*^.   nlf'er -^^T s restricted zc  a specific gas an 
not interchangeaole because heliun flow meters pugap 
when connected to arGon; never models nanale b, n a.^n 
and helium and v.'ith sli&nu ^cdliXC^i.-cn .^.—^ -' ^^^ 
pressure oreset &^ r-anUiac^a-e- ai.v- ' - - 
model number and sxyle vixh output pressure usually ao.at 
20 psi; and argon flow adjustable, usually up to oO ..... 

(i;) Hoses:  Compressed air or standard oxygen hoses and 

fittings. 

, \ „        ^ t hr* xsr  i-rai'Mrs ,-'cioVino'); High freouency (5) Power source ^AC-iX ..ei_iw6 .^.c.ji.i-/. . , &, 
rectifier recommended; nachines availaole in var-o^ 
aianerage ratings vith 3Q0 amperage equipmen. ^ua_ , 

• adequate for most jobs; and high frequency macn.nes 

required. 

(6) Tungsten:  Pure for aluminum; 2^ thorium for all other 
materials; and y^ -  y,  Zirconium useu for exorem.l. nx^n 
quality work using AC current. 

. v        / .    -i J 
,\ .  TT^ „ov-;^,..- P—r;ov~ar'e: various si^e (7) Torches (air-cooled):  11^ naxmu.. a.^^.a.^c,    -__^. 

ceramic cups; collets available in various sires --.-n^ 
ing upon size of tungsten used; cnuc^ nol.s ..11,., ---^ 

.  ing gas flovs around Sower cable for cooling an  c.c. 
body icade out of bakelite and cenxams .wo C rl.1&». 



(8) Torches (water-cooled): 800 naxiaum amperage; various 
size ceramic cups; collets available in various sizes 
depending en size of tungsten used; chuck holds collet; 
cooling vater flovs around power cable; torch body 
made out of bakelite and contains two "0'' rings; and 
cooling water requirements vary depending upon the torch 
design for different amperage ranges. 

b. Procedure to set up TIG equipment: 

(1) Connect regulator-flow meter to inert gas supply. 

(2) Connect inert gas hose from regulator to welding machine 
or torch as required. 

(3) Set welding machine for straight, polarity. 

(k)  Connect ground lead from positive terminal of welding 
machine to the work. 

(5) Connect torch power cable to the negative terminal of 
■ the welding machine. — - 

(6) Set welding machine to recommended amperage. 

(7) Grind tungsten to a point. ; 

(8) Insert tungsten into TIG torch leaving a maximum of 
■3/16" extending beyond the end of the ceramic cup. 

c. Procedure to energize TIG equipment: 

(1) Open inert gas supply valve. 

(2) Adjust inert gas flow to desired cfh. 

(3) Set machine to proper current; e.g.^ AC or DC/SP. 

{h)  Set high frequency control as required. 

(5) Adjust amperage to recommended setting. 

(6) Ensure tungsten electrode is clear of ground. 

(7) Energize welding machine. 

/./.. 



3.   Maintenance procedures: 

a. Routine maintenance: 

(1) Keep unit clean and dust free. 

(2) Blow with low pressure clean dry air monthly. 

(3) Replace ceramic cap when necessary. 

. ■ (1+) Replace "0" rings. 

(5) Replace collets and chuck when necessary. 

(6) Replace power cable vhen broken. 

b. Troubleshooting - No arc: 

(i) Check on/off switch on welding machine. 

(2) Check on/off switch on power source. 

(3) Check ground cable. 

{k)  Check power cable. 

(5) Check polarity switch. 

(6) Call electrician if still no arc. 

c. Troubleshooting - Ho inert gas flow: ■ . 

(1) Check gas supply. 

(2) Check flow meter. 

(3) Check hose for crimping. 

• (U) Check gas orifices for obstruction. 



4.   Protective equipment and characteristics 

Helmet: protects face from heat, ultraviolet, and infrar 
rays. 

b* object!!''6 lenS:  Pr0teCtS filter lens and ^s  ^om foreign 

c. Filter lens:  lens number is individual's choice; and protect; 
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 bumr.;. 

5. TIG reference manuals: 

a.  Naval Ships Technical Manual, Chapter 9920, Welding and 
Allied Processes. 

•b. Mil-Std-00248B (SHIPS), Welding and Brazing Procedure and 
_Perfonnance Qualification. 

6. TIG base' metals and filler materials: 

a. TIG base metals-and identification: 

(l)  Base Metals Identification 

Aluminum Acid 
CRES Acid 
Monel Acid 
Brass Acid 
Bronze Acid 
Carbon Steel Magnet and acid 

b. TIG filler materials and identification 

(l) Filler Materials      Identification 

Aluminum Manufacturer's shipping 
tag (bulk) 

Carbon Steel Manufacturer's shipping 
tag (bulk) 

Monel Manufacturer's shipping 
tag (bulk) 

CRES Individually tagged or 
stamped rods 

Brass Manufacturer's shipping 
• ■ tag (bulk) 



7.   Procedures to assemble L-l lap, T-l toe, and B-5 butt joints: 

a. L-l lap joint: 

(1) Clean surfaces to be velded -|" fron the expected toe 
of the veld. 

(2) Overlap plates 5 X T of the thinnest member. 

(3) Clamp plates together. 

(4) Check alignment. 

(5) Tack veld. 

b. .T-l tee joint: 

(l) Clean surfaces to be velded |" from the expected toe of 
the veld. 

■(2) Place plates together (butt at 90 ). 

(3) Tack veld. 

(4) Check alignment. 

8.  Materials and cleaning methods to remove extraneous materials 
from TIG welding surfaces: 

a  Materials:  File; acetone' or alcohol; abrasive cloth; hand or • 
rotary stainless steel wire brush; metallic stainless steel 
wool; industrial clean viping cloth; and water. _ 

b. Cleaning methods:    _ , 

(l) Clean edges of base materials for a distance of |" from 
the expected toe cf the veld using any one or a combina- 
tion of the following methods: 

(a)*'Rub with abrasive cloth folloved by viping vith 
acetone, alcohol, or vater dasp clean cloth. 

(b) Rub vith stainless steel wool folloved by viping with 
acetone, or vater damp clean cloth. 

(c) Brush with stainless steel vire brush (hand or rotary) 
folloved by viping vith acetone, alcohol, or vater 
damp clean cloth. 

(2) Do not handle the cleaned surfaces. 

(3) Reclcan all parts which have not been velded vithin 
eiRht hours. 



9.   Tack weldins procedure: 

'a. Limit tack velds to approximately 7 in length. 

b. Make tacks so that they may be easily included in the final 
weld. 

c. Make tack welds every -6" for long sections. - 

d. Remove and reveld all cracked or poorly made welds. 

e. ' Do not weld beads. 

f. Tack weld each end for lap, tee, and butt joints. 

g. Slot and hole as necessary. 

10.   Fusion welding procedure: 

a.  Strike arc. 

•(l) Make contact, without high frequency, between" base 
material and tungsten electrode. 

(2) Establish arc with high frequency by holding tungsten 
electrode approxiaately r" frcn base material (precise 
distance depends on intensity of high frequency adjustment). 

b. Establish puddle at one end of joint. - 

c. Commence travel (insuring fusion of both plates). 

(1) Control speed by puddle size. 

(2) Keep puddle size uniform at all times. 

d. Complete weld. 

e. Stop forward travel. 

f. Lift torch slowly until arc is broken. . 



11.   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 frequency by holding tungsten 
electrode approximately -i" from base material (precise 
distance depends on intensity of high frequency adjustment). 

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 travel 
always toward, filler material. 

e. Continue travel, adding filler material as required, to 
produce a uniform weld bead. 

f. Complete pass. 

■ g. Withdraw filler material. 

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. 

12.   Types of visible defects in TIG welded joints, causes of, and 
repairs required: 

a. Visible defects and causes of: 

Defects Causes 

Undercut    , Lack of filler material. 
" Cracks Improper cooling. 
Fuse through Excessive amperage. 
Bum through Excessive amperage; absence of 

filler material 
Incomplete fusion Insufficient amperage; improper 

_ •- rod angle. 
Loss-of purge Insufficient supply of inerting 

medium. 



Porosity 
Improper fit-up 
Excessive reinforcement- 

Insufficient reinforcement 

Cold spot 

Tungsten inclusion 

Defects 

Undercut 
Cracks 
Fuse through 
Bum through 
Incomplete fusion 
Loss of purge 
Porosity 
Improper fit-up 
Excessive reinforcement 
Insufficient reinforcement 
'"Cold spot 
Tungsten inclusion 

Long arcing. 
Not folloving procedure. 
Too much filler material; insuf- 

ficient rate of travel. 
Excessive rate of travel; insuf- 

ficient filler material. 
Incomplete melting of filler 

■ material. 
Sticking tungsten electrode. 

b.  Visible defects and repairs of; 

Bepair 

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.. 

■ i 


