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PREFACE

The primary purpose of training is to produce a combat Navy which can
ensure victory at sea. A victorious Navy is dependent upon the superior
readiness of personnel. A superior quality of training will ensure superior
readiness.

This Rate Training }Manual provides the technical knowledge and skill
requirements necessary to aid in preparing Engineering Aids to supervise
personnel engiged in performing tasks involved in surveying, drafting,
planning and estimating, construction scheduling, and quality control.
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THE UNITED STATES NAVY
GUARDIAN OF DUR COUNTRY

The United States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong
action to preserve the peace or of instant offensive action to win in war.

It is upon the maintenance of this control that our country’s glorious
future depends; the United States Navy exists to make it so.

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy's heritage from the past. To
these may be added dedication, discipline, and vigilance as the watchwords
of the present and the future.

At home or on distant stations we serve with pride,-confident in the respect
of our country, our shipmates, and our families.

Our responsibilities sober us; our adversities strengthen us.

Service to God and Country is our zpecial privilege. We serve with honor.

THE FUTURE OF THE NAVY

The Navy will always employ new weapons, new techniques, and
greater power to protect and fefend the United States on the sea, under
the sea, and in the air.

Now and in the future. contrcl of the sea gives the United States her
greatest advantage for the maintenance of peace and for victory tn war.

Mobility, surprise, dispersal, and offensive power are the keynotes of
the new Navy. The roots of the Navy lie in a strong belief in the
future, in continued dedication to our tasks, and in reflection on our
heiitage from the past.

Never have our opportunities and our responsibilities been greater.
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CHAPTER 1
THE JOB AHEAD

It the Navy 15 to achneve Victory at Sea. cach
man must be well tramned to cnsure maximum
performance of s assigned  tasks. Adequate
trainIng requires every man to know i specific
job and constantly heep abreast of new clanges
to his rating.

Tiis manual 1s wrtten primarily to ad in
traming personnel to meet the professional
qualitications of the Engincering Aid, First Class
and Chief.

In this chapter, you will become familiar with
your increased responsibilities of the job alicad.
Chapter 2 deals with prnciples of SEABEE
admunistration, the orgamzation and  respon-
sibihties of personnel m the Opcrations Depart-
ment of a Naval Mobile Construction Battalion,
safety responsibilities, and the prinaples of the
Personnel  Readiness  Capability  Prograni.
Chapters 3 through 15 deal with the technicdl
subject matter of the Engmeenng Aid rating.
Ciiapter 16 1 concerned with Public Worhs
organization, responsibilities, and procedures.

It 1 strongly recommended that you study
this chapter and chapter 2 carefully before
beginning intensive study of the technical matter
contamed 1n the chapters that follow. In using
tlus tramng manual, study the information from
two points of view. First, what do you neea to
learn from 1?7 And second, how would you go
about teaching this mformation to others? Now
that you have these two points in mind, let’s add
a little motivation. *

As a SEABELE who gets ahead, you've done
quite a bit of Jimbing. Not the mountain
variety, but the kind that pays off in advance-
ment. Yet, just ke the mountain cdimber,
you're not vontent with the halfway pomt. You
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don’t want to remain motionless and become
stagnant. You want to reach the top. Right now,
you’re climbing to the rate of Engineering Aid
First Class or Chief. You realize, of course, that
these are responsible positions—the type that
require more than just an average amount of
skill and ability. but you can qualify. 1t will
mean additional hard work, study. training, and
practice. But what of it? No worthwhile achieve-
ment ever comes easily.

Your new job ahead will bring you in
constant contact with every phase of construc-
tion. Because the work is so varied, you will
have to become thoroughly familiar with
construction methods and the techniques in-
volved in the Engineering Aid rating. This
manual offers you the opportunity to gain 1
portion of the knowledge you will need. Further
training and experience will be needed. Practice,
study, and learn all you can about the equip-
ment and techniques of your unique trade and
you won't be left stranded at the halfway point.

REWARDS AND RESPONSIBILITIES

The job ahead will bring about both increased
rewards and increased responsibilities. The time
to start looking ahead and considering the
rewards and the responsibilities is right now,
while you are preparing to climb up the ladder.

By this time, you are probably well aware of
many of the advantages of advancement—higher
pay, greater prestige, more interesting and
challenging work, and the satisfaction of getting
ahead in your chosen career. You no dov.ot have
also discovered that one of the most enduring
rewards is the personal satisfaction you find in
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developing your skills and increasing your
knowledge.

The Navy also benefits by your climb to
higher success. Highly trained personnel are
essential to the functioning of the Navy. By eaci
advancement you increase your value to the
Navy in two ways. First you become more
valuable as a technical specialist in your own
rating. Secondly, you be_ome more valuable 4y a
person who can supervise, lead, and train others
and thus make far-reaching and long-asting
contributions to the Navy.

In large measure, the extent of your contribu-
tion to the Navy depends upon your willingness
and ability to accept increasing responsibilities
as you advance When you assumed the duties of
an EA3, you began to accept a certair. amount
of responsibility for the work of others. With
each advancement, you accept an increasing
responsibility in military matters and in matters
relating to the occupational requirements of the
Engineering Aid rating.

You will find that your responsibilities for
military leadership are about the same as those
of petty officers in other ratings, since every
petty officer is a military leader as well as a
technical specialist. Your responsibilities for
technical leadership are special to your rating
and are directly related to the nature of your
work. The administration and organization of
the enlisted personnel comprising the gdifferent
divisions of the Operations Department is a job
of vital importance, and it’s a team effort that
requires intelligent coordination by the senior
petty officer in the Department. As you move
ahead, you must continuously strive to improve
your administrative ability, technical knowledge,
and leadership potential. It requires a special
kind of leadership ability that can be developed
by personnel who have a high degree of tech-
nical competence and a deep sense of personal
responsibility.

In a sense, you are an administrator, and as
such, you must acquaint yourself thoroughly
with the mission of your organization-be it a
detached unit, Construction Battalion, or per-
haps on the staff of a Regiment or Brigade.

Make sure that you keep up-to-daie on the
status of all projects (underway and proposed)
under the cognizance of your unit. Anticipate
what role you and your men will play in the
actual accompiishment of your mission. Plan
ahead! At this point, let’s consider some of the
broader aspects of your increasing resy on-
sibilities for military and technical leadership.

YOUR RESPONSIBILITIES WILL EXTEND
BOTH UPWARD AND DOWNWARD. Both
officers and enlisted personsct will expect you
to translate the general orders given by officers
into detailed, practical on-the-job language that
can be understood and followed even by rela-
tively inexperienced personnel. In iealing with
your juniors, it is your mair responsibility to see
that they perform their work progerly. At the
same time, you must be able to explain to
officers any important needs or prcblems of the
enlisted men.

YOU WILL HAVE REGIJLAR AND
CONTINUING RESPONSIBILITIES FOR
TRAINING. Even if you are fortunate enough
to have a number of highly skil‘ed and well
trained Engineering Aids, you will wtill find that
training is necessary. For example, you will
always be responsible for training lower rated
men for advancement. Also, some of your best
workers may be transferred and inexpenenced
or poorly trained personnel may be assigned to
you. A particular job may call for skills that
nene of your personnel have. These and similar
problems require you to be a training specialist
who can conduct formal and informal traming
programs to qualify personnel for advancement
and who can train individuals and groups in the
effective execution of assigned tasks.

YOU WILL HAVE INCREASING RESPON-
SIBILITIES FOR WORKING WITH OTHERS.
As you advance to EAl and then to EAC, you
will find that many of your plans and decisions
affect a large number of people, some of whom
are not in the Engineering Division and some of
whom are not even in the Operations Depart-
ment. It becomes increasingly important, there-
forz, to understand the duties and respon
sibilities of personnel in other ratings. Every
petty officer in the Navy is a technical specialist
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in his own field. Learn as much as you can about
the work of other ratings, and plan your own
work so that it will fit in with the overall
mission of the organization.

AS YOUR RESPONSIBILITIES INCREASE.
YOUR ABILITY TO COMMUNICATE CLEAR-
LY AND EFFECTIVELY MUST ALSO IN-
CREASE. The basic requirement for effective
communication is a4 knowledge of your own
language. Use correct language in speaking and
i writing. Remember that the basic purpose of
all comununication is understanding. To lead,
supervise, and train others, you must be able,to
speak and wnte in such a way that others can
understand exactly what you mean.

A second requirement for effective com-
munication i the Navy is a sound knowledge of
the Navy way of saying things. Some Navy terms
have been standardized for the purpose of
ensuring efficient communication. When a situa-
tion calls for the use of standard Navy
terminology, use it.

Still another requirement of effective com-
munication is precision in the use of technical
terms. Learn as much as possible about engineer-
ing terms, especially those related to construc-
tion. A command of the technical language of
the Engineering Aid rating will enable you to
receive and convey information accurately and
to exchange ideas with others. A person who
does not understand the precise meaning of
terms used i connection with the work of his
own rating is at a disadvantage when he tries to
read official publications relating to his work.
Although it is impoi ‘ant for you to use technical
terms correctly, it is particularly impurtant
when you dre dedling with lower rated personnel
to clanfy further their meaning in the level of
language that they can understand, sloppiness in
the use of technical terms is likely to be very
confusing to an inexperienced man.

YOU WILL HAVE INCREASED RESPON-
SIBILITIES FOR KEEPING UP WITH NEW
DEVELOPMENTS. Practically everything in the
Navy—policies, procedures, equipment, publica-
tions, systems—is subject to change and develop-
ment. As an EAl, and even more as an EAC,

you must keep yourself informed about all
changes and new developments that might affect
your rating and your work.

Some changes will be called directly to your
attention, but others you will have to look for.
Try to develop a special kind of alertness for
new information. Keep up-to-date on all
available sources of technical information.
Above all, keep an open mind on the subject of
surveying, drafting, construction methods and
the associated instruments and equipment.

As the value of real estate, materials, and the
cost of labor go higher and higher, scientists and
engineers try to offset these trends economically
by the introduction of improved survey
methods, improved ronstruction methods, and
with the inventio~ of more precise instruments
and equipment. As an example, they L:ave come
up with various electronic distance measuring
instruments, lightwave distance measuring
devices, laser transits, and other laborsaving
equipment. Keep yourself abreast of the latest
developments relative to your rating, and dis-
seminate your newly-acquired knowledge to
your men the first opportunity you have after
you become thoroughly familiar with the
subject matter.

THE ENGINEERING AID RATING

Men holding the Engineering Aid rating plan,
supervise, and perform tasks required in various
engineering surveys, with more emphasis in
construction surveying, construction drafting,
planning and estimating, and quality control;
prepare progress reports, presentation charts,
time records, construction schedules, and mate-
rial and labor estimates, establish and operate a
basic quality control system for testing soils,
Jituminous materials, concrete, and other con-
struction matenals; prepare, 2dit, and reproduce
construction drawings; devise and maintain up-
to-date filing systems for drawings, field notes,
and other engineering records, make reconnais-
sance and surveys for horizontal and vertical
control network, performing such tasks as run-
ning and closing traverses, measuring horizon-
tal/vertical distances and directions, staking out
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aboveground and underground excavations, col-
lecting field data necessary for engineering de-
signs, and obtaining and converting field notes
into topographic maps.

Most Engineering Aid billets are allotted to
Construction Battalions, staff duty, or other
special duty assignments. In a battalion, an EA |
or EAC may serve as supervisor of field survey
parties, as drafting room supervisor, as leader of
a_ planning and estimating or quality control
team, as an expediter (one who follows up
requisitions to ensure adequate flow of construc-
tion materials), or as chief safety inspector.

In staff duty, an EAC may be assigned as
administrative supervisor for the Engineering
and Clerical Services Division, and serve as
liaison between the battalion liaison officers in
consolidating various progress reports required
by higher authority. You might be assigned the
task of assisting the staff operations officer in
collecting data for the preparation of various
studies and special reports—that is why thorough
knowledge of your mission is important, so that
you know just where to get the required
information.

At shore stations, EAs may be assigned to
Public Works offices, Engineering Field Divi-
sions, recruiting duty, recruit training, and Naval
Reserve training. A few Public Works office
billets are also available overscas. A limited
number of particularly well qualified EAs are
given assignments to instruct in Navy schools; to
assist in preparing the servicewide advance-
ment examinations, Race Training Manual (like
this one), and other training materials at che
Naval Education and Training Program Develop-
meat Center, Pensacola, Florida; and to perform
other highly specialized duties where thejr tech-
nical knowledge can be utilized effectively for
the needs of the service.

REQUIREMENTS FOR ADVANCEMENT

In general, to qualify for advancement you
inust:

1. Have a certain amount of time in your
present rate.

2. Complete the required professional and
military training courses.

3. Demonstrate your ability to perform all
the PRACTICAL requirements applicable to the
rate for which you are seeking advancement and
have them checked off on the Record of
Practical Factors, NAVEDTRA 1414/1 (latest revi-
sion).

4. Pe recommended by your commanding
officer.

5. Demonstrate your KNOWLEDGE by pass-
ing written examinations based on the profes-
sional and military qualification standards.

FINAL MULTIPLE

Advancement is not automatic. Meeting all
the requirements makes you eligible for advance-
meng but_does not guarantee your advancement.
The number of men in each rate and rating is
controlled on a Navy-wide basis. Therefore, the
number of men that may be advancc . is limited
by the number of vacancies that exist. When the
number of men passing the examination exceeds
the number of vacancies, some system must be
used to determine which men may be advanced
and which may not. The system used is the
“final multiple” and is a combination of three
types of advancement systems:

Merit rating system
Personnel testing system
Longevity, or seniority system.

The Navy’s system provides credit for perform-
ance, knowledge, and seniority, and, while it
cannot guarantee that any one person will be
advanced, it does guarantee that all men within a
particular rating will have equal advancement
opportunity.

A change in promotion policy, starting with
the August 1974 examinations, changed the
Passed-But-Not-Advanced (PNA) Factor to the
High Quality Bonus Point (HQP) factor. Under
this policy,a man that passed the examination,
but was not advanced can gain points toward

tomotion in his aext attempt. Up to three
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multiple points can be gained in a single pro-
motion period. The points can then be accumu-
lated over six promotion periods up to a maxi-
mum of 15. The addition of the HQP factor,
with its 15-point maximum, raises the number
of points possible on an examination multiple
from 185 to 200. This gives the examinee
added incentive to keep trying for promotion in
spite of repeated failurc to gain a stripe be-
cause of quota limitations.

The following factors are considered in com-
puting the final multiple.

FACTOR MAXIMUM TEIGHT
POINTS PAY GRADES
E4 ES K6 E? E8 E9
EXAMINATION 80 3339 30 0 S0 40
PERFORMANCE
Leadership 50 0 10 1] 40 50 60
All Other 30 20 2
EXPERIENCE
Awards & Medals 15 7.5 7S5 S
Total Active Service 20 10 10 10
(1 per yo)
Time in Present 20 10 10 10

Geade (2 per y1)
HQP (maximum 3 per
exam cycle) 15 75 7.5 1S

All of the above informationr (except the
examination score and the HQP factor) is sub-
micced with your examination answer sheet.
After grading, the examination scores, for
those passing, and the HQP points (additional
points awarded to those who previously passed
the examination but were not advanced) are
added to the other factors to arrive at the final
multiple. A precedence list, which is passed on
final multiples, is then prepared for each pay
grade within each rating. Advancement authori-
zations are then issued, beginning at the top of
the list, for the number of men needed to fill
the existing vacancies.

KEEPING CURRENT ON ADVANCEMENT
Remember that the requirements for advance-

ment may change from time to time. Check with
your division officer or your training officer to
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be sure you have the most recent requirements
when you are preparing for advancement and
when you are helping lower rated men to
prepare for advancement.

To prepare for advancement, you need to be
familiar with (1) the military requirements and
the occupational qualifications given in the
Manual of Qualifications for Advancemert,
NAVPERS 18068-C (with changes); (2) the
Record of Practical Factors, NAVEDTRA 1414/1;
(3) appropriate Rate Training Manuals; and 4)
any other material that may be required or
recommended in the curreni edition of Bibli-
ography for Advancement Study, NAVEDTRA
10052. These materials are discussed later in the
section of this chapter that deals with sources of
information.

SOURCES OF INFORMATION

It is very important for you to have an
extensive knowledge of the references to use for
detailed, authoritative, up-to-date information
on all subjects related to the military require-
ments and to the occupational qualifications of
the Engineering Aid rating. No single publication
can give you all the information you aeed to
perform the duties of your rate. You should
learn where to find them when the need arises,
as it is impossible to have everything in memory.

Some of the publications discussed here are
subject to change or revision from time to
time—-some at regular intervals, others as the
need becomes necessary. When using any
publication that is subject to change or revision,
be sure you have the latest edition. When using
any publication that is kept current by means of
changes, be sure you have a copy in which all
official changes have been entered.

Official publications and directives carry ab-
breviations and numbers which identify the
source of the document and its subject matter.
This training manual, for instance, is NAVEDTRA
10635-B, which means that it is a publication of
the Naval Training Command, a Rate Training
Manual in the Group VIII rating series. The
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letter following the numerals designates the
edition Because you should always make it your
responsivility to see that you are using the latest
edition of any publication or directive, we do
not usually show the final letter when referring
to a publication or directive in this manual.
ALWAYS USE THE LATEST EDITION.

NAVPERS, NAVTRA, OR NAVEDTRA
PUBLICATIONS

The NAVPERS, NAVTRA, or NAVEDTRA publi-
cations described here inclide some whichare
absolutely essential for anyon. seeking advance-
ment and some which, although not essential,
are extremely helpful.

THE QUALS MANUAL. The Manual of
Qualifications  fur Advancement, NAVPERS
18068-C (with changes), gives the minimum
requirements for advancement to ecach rate
within ecach rating. The Quals Manual lists the
military requirements which apply to all ratings
and the occupational qualifications that are
specific to each rating.

The Quals Manual is kept current by means of
numbered changes. These changes are issued
more frequently than most Rate Training
Manuals can be revised, therefore, the tramming
manuals  cannot always reflect the latest
qualifications for advancement. When preparing
for advancement, you should always cheek the
LATEST Quals Manual and the LATEST
changes to be sure that you know the current
requirements for advancement.

When studying the qualifications for advance-
ment, remember these three things.

I. The quals are the MINIMUM requirements
for advancement to each rate within each rating.
If you study more than the required minimum,
you will, of course, have a great advantage when
you take the written examination for advance-
ment.
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2. Each qual has a designated pay grade—E+4,
E-5, E-6, E-7, E-8, or E-9. You are responsible
for meeting all quals specified for « Ivancement
to the pay grade to which you are seeking
advancement AND all quals specified for lower
pay grades.

3. The written examinations for advancement
to E-6 and above contain questions relating to
the practical factors and the knowledge factors
of BOTH military/leadership requirements and
ocrpational qualifications. Personnel preparing
for advancement to E<4 or E-5 must pass a
separate military/leadership examination prior
to participation in the Navy-wide occupational
examination. The military/leadership examina-
tions for the E4 and E-5 levels are given
according to a schedule prescribed by the
commanding officer. Candidates are required to
pass the applicable military/leadership examina-
tion only once.

RECORD OF PRACTICAL FACTORS.—A
special form known as the Record of Practical
Factors, NAVEDTRA 1414/1, is used to record
the satisfactory completion of the practical
factors, both military and occupational, listed in
the Quals Manual. Whenever a person demon-
strates his ability to perform a practical factor,
appropriate entries must be made in the DATE
and INITIALS column. As an EA1 or EAC, you
will often be required to check the practical
factor performance of lower rated men and to
report the results to your supervising officer. To
facilitate record keeping, group records of
practical factors are often maintained by each

-department. Entries from the group records

must, of course, be transferred to each individ-
ual’s Record of Practical Factors at appropriate
intervals.

As changes are made periodically to the Quals
Manual, new forms of NAVEDTRA 1414/1 sre
provided when necessary. Extra space is allowed
on the Record of Practical Factors for entering
additional practical factors as they are published
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in changes to the Quals Manual. The Record of
Practical Factors also provides space for record-
ing demonstrated proficiency in skills which are
withn the general scope of the rating, but which
are not identified as minimum qualifications for
advancement. Keep thus m mind when you are
training 2nd supervising lower rated personnel. If
a man demonstrates proticiency in some skill
which is not listed in the Engineering Aid quals
but which falls within the general scope of the
rating, report this fact to the supervising officer
so that an appropriate entry can be made.

The Record of Practical Factors should be
kept in each man’s service record and should be
forwarded with the service record to the next
duty station. Each man should also keep a copy
of the record for his own use.

NAVEDTRA 10052.~Bibliography for Advance-
ment Study, NAVEDTRA 10052, 1savery impor-
tant publication for anyone preparing for
advancement. This publication lists required and
recommended Rate Training Manuals and other
reference material to be used by personnel
working for advancement. NAVEDTRA 10052 is
revised and issued once each year by the Naval
Education and Training Command. Each revised
edition is identified by a letter following the NAV-
EDTRA number. When using this publication, be
SURE you have the most recent edition.

The required and recommended references are
listed by rate levei in NAVEDTRA 10052, Itis
important to remember that you are responsible
for all references at lower rate levels, as well as
those listed for the rate to which you are secking
advancement.

Rate Training Manuals that are marked with
an asterisk (¥) in NAVEDTRA 10052 are MANDA-
TORY at the indicated rate levels. A mandatory
training manual may be completed by (1)
passmg the appropriate Nonresident Career
Course based on the mandatory training manuai,
(2) passing locally prepared tests based on the
information given in the mandatory training
manual, or (3) in some cases, successfully
completing an appropriate Navy school.

It is important to notice that all references,
whether mandatory or recommended, listed in
NAVEDTRA 10052 may be used as source material
for the written examinations, at the appropriate
levels.

RATE TRAINING MANUALS.-Rate Train-
ing Manuals are written for the specific purpose
of helping to train personnel to meet job
requirchiciits. Some manuals are general in
nature and are intended for use by more than
one rating; others (such as this onc) are specific
to the particular rating.

Rate Training Manuals aré revised from time
to time to bring them up-to-date. The revision of
a Rate Training Manual is identified by a letter
following the NAVPERS or NAVEDTRA number.
You can tell whether a Rate Training Manual is
the latest edition by checking the NAVPERS or
NAVEDTRA number andthe letcer following the
number i the most recent edition of the List of
Training Manuals and Correspondence Courses,
NAVEDTRA 10061 (currenc edition).

Each time a Rate Training Manual is revised,
it is brought into conformance with the official
publications and directives on which it is Fased.
During the life of any cdition, discrepancies
between the manual and the official sources are
almost sure to arise because of changes to the
latter which are issued in the interim. In the
performance of your duties, you should always
refer to the appropriate official publication or
directive. If the official source is listed in
NAVEDTRA 10052, and, therefore, is a source
used by the Naval Education and Training Pro-
gram Development Center in preparing the
advancement examinations, they will resolve
any discrepancy of material by using that which
is most recent.

There are three Rate Training Manuals that
are specially prepared to present information on
the military requirements for advancement.
These manuals are:

Basic Military Requirements, NAVEDTRA
10054 (current edition)

Militury Requirements jor Petty Officer 3 &
2, NAVEDTRA 10056 (current edition)

Military Requirements for Petty Officer 1 &

C, NAVEDTRA 10057 (current edition).

Each of the military requirements manuals is
mandatory at the indicated rate levels. In
addition to giving information on the military
requirements, these three books give a good deal
of useful information on the enlisted rating
structure; how to prepare for advancement; how
to supervise, train, and lead other men; and how
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to meet your increasing responsibilities as you
advance.

Some of the Rate Training Manuals that may
be useful to you when you are preparing to meet
the occupational qualifications for advancement
to £ Al and EAC are discussed briefly in the
following paragraphs. For a complete listing of
Rate Training Manuals, refer to the List uf
Training Manuals and Correspondence Courses,
NAVEDTRA 10061 (current edicion).

Tools and Their Uses, NAVEDTRA 10085.
Although this training manual is not specially
required for advancement, you will find that it
contains a good deal of useful information on
the care and use of various types of handtools
and portable power tools commonly used in the
Navy.

Blueprin: Reading and Skerching NAVEDTRA
10077 This training manual contains informa-
tion that may be of value to you as you prepare
for advancement to EA1 and EAC.

Mathematics, Vol. 1, NAVEDTRA 10069 and
Mathematics, Vol. 2, NAVEDTRA 10071.These
two training manuals may be helpful if you need
to brush up on vour mathematics. Volume 1, in
particuiar, contains basic intformation that is
needed for using formulas and for making simple
computations. The chapter which deals with
trigonometry is of vital importance to surveying.
The information contained in Volume 2 is more
advanced, but you may occasionally find it
helpful in Engineering Aid computations.

Engineering Aid 3 & 2,NAVEDTRA 10634-B.
Satisfactory completion of this training manual

"is required for advancement to FA3 and EA2. If

you have met this requirement by satisfactorily
completing an earlier edition of Engineering Aid
3 & 2, you should at least glance through the -B
revision (or latest edition) of the training
manual. Much of the information given in this
edition of Engineering Aid 1 & C is based on the
assumption that you are familiar with the
contents of Enginecring Aid 3 & 2, NAVEDTRA
10634-B.

Rate Training Manuals prepared for other
Group VIII (Construction) ratings are often a
useful source of information. Reference to thase

training manuals will increase your knowledge of
the duties and skills of other men in the
SEABEES. The training manuals prepared for
Builders, Steelworkers, Utilitiesman, and Equip-
ment Operators are likely to be of particular
intuiest to you.

CORRLSPONDENCE COURSES.—Most Rate
Training Manuals and Officer Texts are used as
the basis for correspondence courses. Com-
pletion of a mandatory training manual can be
accomplished by passing the correspondence
course that is based on the training manual. You
will find it helpful to take other correspondence
courses, as well as those that are based on
mandatory training manuals. For example, the
completion of the correspondence vourses based
on drafting, general mathematics, and construc-
tion is strongly recommended for personnel
preparing for advancement. Taking a cor-
respondence course helps you to master the
information given in the traizing manual or text
and also gives you a pretty good idea of how
much you have learned from studying the book.
Both enlisted and officer correspondence
courses are listed in the List of Training Manuals
and Currespondence Courses, NAVEDTRA 10061
(revised).

NAVFAC PUBLICATIONS

A number of publications issued by the Naval
Facilities  Engineering Command (NAVFACQC)
which will be of interest to personnel in the
Group VIII ratings are listed in the NAVFAC
Documentation Index, NAVFAC P-349 (updated semi-
annually). A publications programisoneof the prin-
cipal communications media used by NAVFAC o
provide a ready reference of current technical
and administrative data for use by 1ts
subo.dinate units. NAVFAC publications are
listed in alphabetical and numerical order in
NAVFAC P-349. copies of NAVFAC P-349 may
be obtained through proper channels from the
Naval Supply Depot, 5801 Tabor Avenue, Phila-
delphia, Pennsylvania 19120. Technical publica-
tions that will be of value to Engineering Aids
are those which deal with the subject of design,
drafting, specifications and standards, which you
will find very easily by simply going through the
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Index once you know the particular subject
matter you are after. When you are the senior
EA in the Operations Department, by all means
have an up-to-date copy of NAVFAC P-349 in
the department’s technical library at all times.

TRAINING FILMS

‘Training films available to naval personnel are
a valuable source of supplementary information
on many technical subjects. Films on various
subjects that may be of interest are listed in the
United States Navy Film Catalog, NAVAIR
10-1-777, published in 1969. Copies may be
ordered in accordance with the Navy Stock List
of Forms and Publications, NAVSUP 2002.
Supplements to the Film Catalog are issued as
appropriate.

When selecting a film, note its date of issue
listed in the Film Catalog. As you know,
procedures sometimes change rapidly. Thus
some films become obsolete rapidly. If a film is
obsolete only in part, it may sometimes be
shown effectively if before or during its showing
you carefully point out to trainees the proce-
dures that have changed. For this reason, if you
are showing a film to train other personnel, take
a look at it in advance if possible, so that you
may spot material that may have become
obsolete and verify current procedures by look-
ing them up in the appropriate sources before
the formal showing.

TRAINING AIDS

In the course of training the men under you,
it might be necessary at times to construct your
own training aids to help present your subject
matter vividly. Of course, you could use actual
instruments or equipment for training purposcs;
however, there are functions or theories that are
hard to describe only in words—and that is when
you will have to improvise your training aids.
Being an Engineering Aid, you are in a position
to construct much better and more effective
training aids than men in other ratings who do
not have skill in drafting. The types and uses of
training aids are explained in Military Require-
ments for Petty Officer 1 & C, NAVEDTRA
10057 (latest revision).

SCOPE OF THIS TRAINING MANUAL

Before studying any book, it isa good idea to
know the purpose and the scope of the book.
Here are some things you should know about
this training manual:

e It is designed to give you information on
the occupational qualifications for advancement
to EA1 and EAC.

e [t must be satisfactority completed before
you can aavance to EAl or EAC, whether you
are in the regular Navy or in the Naval Reserve.

o It is NOT designed to give you information
on the military requirements for advancement to
POl or CPO. Rate Training Manuals that are
specially prepared to “give information on the
military requirements arc discussed in the sec-
tion of this chapter that deals with sources of
information.

o [t 1s NOT designed to give you information
that 1s related primarily to the qualifications for
advancement to EA3 and EAZ. Such informa-
tion 1s given in Engincering Aid 3 & 2, NAV-
EDTRA 10634-B.

e The occupational Engineering Aid qualifica-
tions that were used as a guide in the prepara-
tion of this training manual were those
promulgated in the Manual of Qualifications for
Advancement, NAVPERS 18068-C, change 1.
Therefore, changes in the Engincering Aid
qualifications occurring after this change may
not be reflected in this training manual. Since
your major purpose in studying this training
manual 1s to meet the qualifications for advance-
ment to EA] or EAC, it is important for you to
obtain and study a set of the most recent
Engineering Aid qualifications.

@ This training manual includes information
that is related to both the KNOWLEDGE
FACTORS and the PRACTICAL FACTORS of
the qualifications for advancement to EAl and
EAC. However, no training manual can take the
place of actual on-the-job experience for de-
veloping skill in the practical factors. The
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trairing manual can help you understand some
of the whys and wherefores, but you must
combine knowledge with practical experience
before you can develop the required skills. The
Record of Practical Factors, NAVEDTRA 1414/1,
should be utilized in conjunction with this
training manual whenever possible.

® This training manual deals almost entirely

with administration and the principles of higher
surveying. If you would like to do some study

i6

10

on your owin, additional technical knowledge
will be gained if you refer to the latest edition of
standard textbooks on surveying.

® Before studying this manual any further,
study the table of contents and note the
arrangement of information. Information can be
organized an " presented in many different ways.
You will finu it helpful to get an overall view of
the organization of this training manual before
you start to study it.




CHAPTER 2
ADMINISTRATION AND ORGANIZATION

The higher you ascend the enlisted rating
ladder, the more valuable you will be to the
Navy. This is understandable since you have
more experience in your particular rating; you
have probably been to several Navy schools; and
your attitudes are generally well oriented to
Navy life. In a sense, you are now in a position
and better qualified to impart your knowledge
and experience to the men under you. Your
bearing, actions, and disposition will be under
scrutiny not only by your seniors, but also by
your subordinates.

This chapter discusses various principles of
administration of primary concern to the EA.
Special attention is given to factors that will be
useful to you as a guide in the performance of
your administrative and supervisory duties. We
will point out major responsibilities of the EA
groups in an NMCB Operations Department, and
explain various functions of the Department.
Among other things, we will also discuss major
responsibilities of the supervisor of different
divisions and sections within the Operations
Department.

With each advancement in rate comes in-
creased responsibilities connected with adminis-
tration in the Navy. The job of supervising is a
many-sided task. It involves the procurement of
necessary equipment, repair parts, and other
materials; planning, scheduling, and directing
work assignments; maintaining an adequate file
of appropriate publications: interpretation and
compliance with current directives; collecting
engineering data; making progress reports; and
carrying on a comprehensive and effective
training program. It is important, therefore, that
each senior petty officer understand just what
«ADMINISTRATION” means to Navy person-
nel, and exactly what his administrative respon-
sibilities encompass. In order to function ef-
ficiently (or perhaps even to function at all), any
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group of individuals engaged in a group endeavor
must be ORGANIZED, TRAINED, and SUPER-
VISED. Being an EA1 or EAC, you will be more
concerned with administration and human rela-
tions. You will accomplish your mission through
the effective use of people.

ELEMENTS OF ADMINISTRATION

In the sense in which the term is used in this
chapter, ADMINISTRATION means, basically,
the intelligent utilization and division of labor.

One of the most important phases of adminis-
tration is that of personnel matters. The basic
objective of this phase is very broad; namely, to
contribute to effective management wherever
human relations are involved. The major opera-
tional objectives are threefold and as follows:

1. To obtain the best qualified people, and to
ensure the best use of their capacities.

9. To establish working conditions which
develop and maintain the best possible interest,
satisfaction, and performance of personnel.

3. To assure that type and quality of perform-
ance is commensurate with cost of personnel;
that is, the Navy gets a “day’s work” for a
ccdayrs pay-n

The success of any mission depends not only
upon the equipment and facilities used, but also
depends to a larger extent upon the personnel
assigned. This makes the effective use of people
imperative.

The elements of effective administration are
PLANNING, ORGANIZING, SUPERVISING or
DIRECTING, and CONTROLLING. In practice,
these elements frequently fuse; therefore, one
cannot deal with them in set order. For purposes
of this discussion, however, planning comes first.
These elements of administration illustrate the
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relationship of the EA1 or EAC to the proper
administration of his unit.

PLANNING

Planning—the first element of administra-
tion—must answer the questions: Who? What?
When? Where? How? and Why? A good plan has
a welldefined objective, is simple but balanced
and flexible, and provides standards for
measuring action. It provides for nse of all
available resources before creation of new
" authorities and new resources. It specifies who is
to carry out the plan and outlines responsibility
in terms which avoid confusion.

Before making individual work assignments to
personnel, much detailed information should be
considered, including a statement showing all
tasks to be done and the conditions under which
they are to be accomplished. The consideration
shovld show for each assigned task such in-
forination as the following:

. Duties and responsibilities.

. Knowledge required to do the work.

. Skills required for proficient perform-
ance.

. Training and experience necessary for
proficiency.

. Mental requirements.

. Personal characteristics required by the
work.

. Physical demands—such as strength or
stability.

. Occupaticnal relationship.

. Tools, equipment, material, and publica-
tions used to work with.

. Reports and records to be prepared.

11. Hazards and safety precautions.

12. The amount of supervision needed, and

the nature of the supervision.

The relation of the job to subsequent

operations.
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The good administrator also anticipates the
eventual loss of his most experienced workers
through transfers, discharges, illness, or other
unforeseeable circumstances. He offsets this loss
by implementing an effective and continuing
training program. In addition to raising the skill
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level of the division, this program ensures that
personnel, when otherwise qualified, are ready
for advancement examinations.

ORGANIZATION

Organization—the second element of adminis-
tration—is the orderly arrangement of materials
and personnel by functions. In charting a good
organization, the following terms are used:

DUTY—the tasks which the individual is
required to perform.

RESPONSIBILITY --the accountability for
the performance of duties.

AUTHORITY —the right to make a decision in
order to fulfill a responsibility, the right to
require actions of others, or the right to dis-
charge particular obligations of the individual
himself.

ACCOUNTABILITY—the obligation of an
individual to render an account of the proper
discharge of his responsibilities. This accounting
is made to the person to whom he reports. This
means that along with responsibility and
authority is associated the requirements that
naval personnel must answer to their superiors
for the success or failure in the execution of
their assigned duties.

The most important consideration in organiz-
ing your work crew is the division of labor.
Division of labor is best exemplified by the
assembly-line methods used in the automobile
and other industries. No single individual—
probably no dozen individuals—could build as
much as a single automobile in a year. By
dividing the labor—that is, by assigning each
subphase of auto construction to an individual
who repeats this subphase on each car that
comes along, the production of a number of
complcte cars 2 day by a relatively small number
of workers is made possible.

You can see that the fundamental steps in
organization are about as follows:

1. Breaking down the manufacture of a
complete automobile into logical subphases
capable of accomplishment by a single individ-
ual.

2. Arranging these subphases in logical order,
from first to last. Obviously, for example, the
frame must be made before the wheels can be
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attached—and the wheels must be made and
ready for attachment by the time the frame is
made.

3. Selecting, assigning, and instructing the
individuals who will perform the subphases of
construction.

Organization for automobile manufacture is a
pretty extensive operation, compared to the
organization of a survey field party or a bat-
talion drafting room crew. However, the
organization of a field party or drafting room
crew involves the same three fundamental steps.
Now for the principles involved.

Homogeneous Assignments

HOMOGENEOUS means, in general,
SIMILAR. The principle of homogeneous assign-
ments means that workers performing similar
functions should be grouped together, and that
functions should be scheduled in logical se-
quence so that each operation performed is an
additional step toward completion.

Also, if an individual is assigned more than
one task, the second task should be one which
employs, as nearly as possible, the same knowl-
edge and skills required for the first; and the
second should be a task to whose completion
the first contributes.

The practice of assigning nonhomogeneous
details as secondary duties is a common mistake.

Division of Labor

The division of labor has already been
mentioned. We used as an example the division
of labor practiced in the auto industry. This,
however, is only one of three commonly used
systems, as follows:

1. The SERIES (or ASSEMBLY-LINE) sys-
tem. In this system, the structural materials flow
from one person to another, each person per-
forming a designated segment of the work.
Individual jobs are usually simple, requiring
relatively little training and skill. Disadvantages
of the system include reduced worker interest,
long transportation and cycle time, and lack of
worker FLEXIBILITY (ability to transfer from
one phase of construction to any other).
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2. The PARALLEL system. In this system
each worker performs a whole operation—that
is, each worker, working independently, turns
out a complete product by going through all the
required production steps. This makes for a
more flexible work force and much higher
worker interest; but it requires workers with
higher skills and therefore more training time.
An additional disadvantage is the fact that some
of the time of skilled workers is used for work
which doesn’t require skill.

3. The UNIT-ASSEMBLY system. In this
system, several employees work together as a
crew on one item from start to finish. The
advantages and disadvantages are the same as
those described for the series system. In ad-
dition, the unit-assembly system tends to
produce an uneven distribution of work, which
may result in idle on-the-job time for some
individuals in the group. It takes careful plan-
ning to reduce this disadvantage to a minimum.

The unit-assembly system has only limited
application in general productive industry. How-
ever, because of the special character of the
work done by survey field parties, drafting-room
crews, and planning and estimating or quality
control groups, the unit-assembly system
(combined occasionally with one or both of the
others) is the one most frequently used in
groups supervised by Engineering Aids.

SUPERVISION

The supervisor sets in motion the plan,
schedules, and policies of his superiors. He is
primarily concerned with seeing that the job is
done, not necessarily performing the work
himself. However, in the SEABEES, we are
required to meet the scheduled deadline, so it
may be necessary at times for the supervisor to
give a hand while doing the supcivision as well.
The supervisor must know his men, assien them
work to be done, train them to do the best job
possible, direct them through the performance
of the work, and assume responsibility for seeing
that the job is done right. The primary objec-
tives of a SEABEE supervisor are to operate
with maximum efficiency and safety, to operate
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with minimum expense and waste, and 1o
operate free from interruption and difficulty.
. An Engineering Aid in charge of a field party,
or in charge of a drafting room, is a SUPER-
VISOR rather than a MANAGER. The distinc-
tion lies in the fact that a supervisor is in direct
contact with. and has direct control over, the
individuals who do the actual work of produc-
tion, whereas management is control ornce re-
moved, as it were. To put it another way:
management exercises control through super-
visors, while supervisors exercise direct control.

Supervisory Duties and Responsibilities

The major duties and responsibilities of a
supervisor may be broadly broken down as
follows:

1. Production

2. Safety, health, and physical welfare of
subordinates

3. Development of cooperation

4. Development of morale

5. Training of subordinates

6. Records and reports to management.

A detailed list of the techniques involved in
carrying out these duties and responsibilities
could be made only with regard to a particular
supervisor; however, the following techniques
have pretty general application:

1. Getting the right man on the job at the
right time
2. Economical use and placement of mate-
rials
3. Attendance control
4. Accident prevention, by safety training
and control of hazards
5.Keeping subordinates
happy on the job
. Adjusting grievances
. Maintaining discipline
- Keeping records and making reports
. Maintaining quality and quantity of
production
10. Planning and scheduling work
1'1. Organized and unorganized training
12. Requisitioning tools, equipment, and
materials

satisfied and
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13. Inspection, care, and preservation ,of
tools and equipment

14. Giving orders and directions

15. Developing and maintaining cooperation
with other units

16. Checking and inspecting materials

17. Scttling differenices aimong subordinaies

18. Planning and encouraging teamwork

19. Preparing and disseminating rules, or-
ganization charts, work procedures, and
the like

20. Maintaining good job housekeeping

Supervisory Principles and Techniques

Supervision and leadership are to a large
extent the same thing, and, therefore, the
principles and techniques of leadership described
in Military Requirements for Petty Officer, 3 &
2, NAVEDTRA 10056 (revised) and Military
Requirements for Petty Officer 1 & C,NAVED-
TRA 10057 (revised) have general application
to the supervising EA. To the discussion
contained in those works, the following dis-
Cussion of some of the major supervisory duties
and responsibilities may be added.

Production

The primary responsibility of every supervisor
is PRODUCTION. This responsibility is carried
out in three ways, as follows:

1. By planning and organizing the work to get
maximum production with minimum effort and
confusion.

2. By delegating as much authority as
possible, while remaining responsible for the
final product.

3. By continuous supervision and control to
ensure that the work is done properly.

Safety, Health, and Physical Welfare
of Subordinates

Safety and production go together, since the
only efficient way to do anything is a safe way.
When men are absent because of injury, produc-
tion falls. Therefore, a good supervisor is a
constant -preacher of safety; he sets an example
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by observing all safety precautions himself; he
teaches safety as an integral part of each training

unit; and he plans every job with safety in mind.

Showing concern over the health and physical
welfare of subordinates at>v pays off produc-
tionwise. It adds to a subordinate’s self-€steem
and increases his respect for the supervisor—in
short, it is one of the elements of motivation.

Cooperation

The necessity for develoning cooperation be-
tween the members of a supervisor's own unit
goes without saying. Some supervisors, however,
tend to overlook the necessity for cooperation
in two other directions, which are:

1. Cooperation with management
2. Cooperation with the supervisors of other
units.

The work of a survey field party, a drafting
room crew, a planning and estimating section, or
a quality control section is nearly always related
to the work of all the other units in the
battalion. It is particularly essential, therefore,
that supervisors of these units develop the
cooperation listed in (1) and (2) above.

Common Mistakes in Supervision

In learning any job, learning what NOT to do
is often as important as learning what to do. The
following are some common mistakes which new
supervisors tend to make, and which a new
supervisor should avoid.

1. “New broom” tactics, or going into the
new billet with the loud assertion that “every-
thing 1s gomng to be different around here from
now on.” This attitude overlooks a very potent
human tendency called ‘‘resistance to change.”
There 1s no doubt that most people tend to
resent and fear change. Therefore, a new super-
visor should give the impression, not that every-
thing will be different, but that everything will
remain the same. Necessary changes should be
made later, and gradually, after the initial
change of a new supervisor has been accepted by
subordinate personnel.
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2. Conspicuous assertion of authority. This is
resented at any time, but it is particularly
watched for and resented in @ new SUpervisor.

3. Playing favorites. A built-in sense of
JUSTICE seems to be an innate human charac-
teristic. Playing favorite outrages this sense of
justice, and is one of the most common causes
of resentment toward a supervisor.

CONTROLLING

Controlling, the fourth element of administra-
tion, includes all of the techniques that a
supervisor uses to check on the work of his men.
Probably no other task of the supervisor causes
so much resentment as controlling. The possible
reason is that indiscriminate controls frequently
are casually administered and inake no distinc-
tion concerning the reliability of subordinates.
When one feels that he wn’t trusted, the
incentive to do well drops sharply.

Unity of Command

In order that a supervisor can control his
subordinates, he must maintain a UNITY OF
COMMAND. Unity of command may be defined
as the principle which ensures that each individ-
ual in an organization is responsible to ONLY
ONE superior. Each individual should be
subordinate to, and should report to, only one
superior. This principle should be applied in the
following two ways:

1. Each man must know from whom he
receives orders, and to whom he reports results.

9. Each man must know who the people are
(if any) over whom he has control.

To achieve unity of command, lines of com-
mumnication in the organization must be definite,
clear cut, and SHORT. Organization charts
should be prepared, as well as a list of the duties
and responsibilities of each indjvidual in the
organization.

Limited Span of Control

The principle of LIMITED SPAN OF CON-
TROL means the confinement of the span of
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control of each supervisor with™n reasonable
limits of personnel, distance, and tume. while at
the sare time not reducing these limiits below
the supervisor’s reasonable capacities.

The reasonable number of people supervised
will vary, of course, with the natuie of the
activity ; but the general average seems to be not
fewer than three nor more than seven subor-
dinates A supervior stationed over less than
three subordinates is usually not making full use
of his capacities; one supervising more thun
seven is often unable to supervise them all
efficiently.

Similarly, it is unwise for a supervisor to
locate a subordinate either too close or too far
away Having a subordinate too close usually
results in  oversupervision. Oversupervision
means interference with the work of the subor-
dinate, to the extent that he develops the habit
of doing only what he is specifically told todo.
Locating a subordinate too far away, on the
other hand, may result in undersupervision, with
the result that the subordinate begins to func-
tion too independently The ideal distance is the
one which minimizes both oversupervision and
undersupervision; it is a matter which requires
judgment rather than actual measurement of
distance.

With regard to the time element involved in
the principle of limited span of control, the four
principal types of supervisory duties should be
considered. These are ROUTINE, REGULAR,
SPECIAL, and CREATIVE duties. Routine
uuties are those which a supervisor may assign to
subordinates: the typing of notices is an
veample. Regular duties comprise the normal
supervisory act:vities related to the mission of
the unit. Special duties relate to special assign-
ments, outside the regular run; these may be
assigned by a superior, or they may be initiated
by the supervisor himself. Creative duties involve
actions taken on the supervisor’s own initiative
to improve the quantity and quality of the
work.

TRAINING

The factors which contribute most to superior
accomplishment of any mission are the training
of personnel and the availability of materials and
equipment; neither can be said to be more
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important than the other. Training challenges
the ingenuity of, and requires enthusiasm from,
all persons in the naval service. As a supervisor,
you must always find time¢ to train the men
under you, in order to improve their skills,
knowledge, and attitudes. You wili accomplish
various tasks through the effort and cooperation
of your subordinates. It follows that ecach
subordinate must be given the proper tiaining
required for the efficient performance of his
own particular subphase of the overall task.

On-the-Job Training Methods

On-the-job training may be given in a variety
of ways, among which are the following:

1. By giving orders. When a subordinate is
given a new assignment, the supervisor tells him
what to do, when, where, and perhaps how to
do it; and why it should be done.

2. By giving PIECEMEAL instructionn. The
supervisor provides information to the subor-
dinate at the latter’s request, or he sees the
subordinate doing something incorrectly and
corrects him.

3. By the orientation and indoctrination of
new subordinates.

4. By explaining rules and procedures to
individuals or to groups on the job.

In brief, the supervisor carries out his training
function by giving both organized and un-
organized on-the-job instruction.

Job Breakdown

Your first approach to the traming problem
must be the JOB BREAKDOWN-that 1s, the
analysis of each individual job to determine the
steps it involves and the logical sequence in
which these steps are perfornied. It is a good
idea to prepare a LESSON PLAN, which is
simply a list of the above-mentioned steps,
arranged in order of performance.

Each of the steps should comprise a TEACH-
ING UNIT, and each unit should be presented to
the trainee in a way that snows its significance 1n
the total task.
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The lesson plan should show:

1. The name of the operation L.ing taught,

with the specific action specificd, as
“‘preparing,”’ “*checking.”  “‘determining,”

“recording.” and the like.

2. Procedural steps, in order of performance.

3. Key points about cach step. List here
everything about cach step which the trainee
should know—mcluding nustakes to be avoided,
terms which shoutd be icarned, troublesome
points, danger points. safety precautions, proce-
dure for use and carc of equipment, and
methods of checking work.

Theory of Learning

The generally accepted theory of learning is
the STIMULUS-RESPONSE theory, which holds
that all learning is the result of a trainee’s
responses to external stimuli. External stimuli
are things which affect the trainee’s physical
senses. the chief of which are the senses of
SIGHT, HEARING, FEELING, TASTING, and
SMELLING. There are two steps in the lcarning
process: (1) the sensory stimulus, whatever it
may be, and (2) the trainee’s response to it.
Response is not necessarily a conscquence of
stimulug, and part of an instructor’s job is to
ensure that the stimuli he provides produce the
desired responses. This trainer activity is called
MOTIVATION.

In the stimulus-response theory of leaming
there are two considerations of importance to an
instructor, as follows:

1. The more senses stimulated, the better the
chances of learning. The fact should be
mentioned that aboue 75 to 80 percent of all
learning takes place through the sense of
hearing, which leaves only a small residue for
feeling, tasting, and touching. Now, in telling
you make use of only one traince sense—hearing.
But, if you combine telling with showing (by
demonstration, visual aids, and the like), your
instruction is a great deal clearer and more
effective.

2. The more vivid the stimuli, the better the
chances of learning. Colorful visual aids, striking
demonstrations, dramatic presentations—~these
make for the best instruction.
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Major Laws of Learning

There are three training principles which have
come to be called the MAJOR LAWS of
learning, as follows:

1. The law of READINESS, which holds that
a traince learns easily when he is interested in
the subject and desires to learn, but learns with
difficulty or not at all otherwise. Instructor
techniques relating to the law of readiness are
to:

a. Provide interest.

b. Provide a proper background.

¢. Create a desire to learn, by cailing attention
to any incentives like pay increase, promotion,
and recognition.

d. Hold out hope of carly success.

e. See that the trainee has a knowledge of
results.

2. The law of EFFECT, which holds that a
trainee learns quickly when learning gives him a
sense of satisfaction and accomplishment. The
instructor, therefore, should make learning
appear to be worthwhile, and should give praise
and encouragement.

3. The law of EXERCISE, which holds that
learning must be fixed by repetition.

OPERATIONS DEPARTMENT (S-3)

The following sections discuss the typical
organizations and functions of EA groups in the
Operations Department. The organization of a
SEABEE Operations Department—be 1t in a
staff, in a battalion, or any other detached
unit—is similar in basic composition, with minor
variations to suit the type of unit, its mission,
and the prevailing conditions. Because of the
great varicty of missions, localities, and condi-
tions under which the SEABEES operate, the
general attitude of the Navy is to allow the Cco
more flexibility in the organizaticn of the
battalion under his command to permit the
maximum utilization of his men and materials.
The Operations Department, in turn, is
o