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FOREWORD

U S shipyards are faced with significant barriers to an increased
share of the commercial shipbuilding market. H gh |abor costs, lon
lead times for material, and an inability to secure a steady flow o
orders has placed American shipbuilding firms in a disadvantageous
position with respect to their foreign conpetition. However, these
barriers are not insurmountable. In fact, the problem of high |abor
costs has been a historic disadvantage which, until recently, was
overcome by a significant Anerican lead in labor productivity.

Through the National Shipbuilding Research Program the u s.
shipbuilding industry has been regaining its lead in productivity and
hence, its conpetitive position. New technol ogi es have been devel oped
or transferred from the |eading shipbuilding countries such as Japan.

Capital investnent, nethods enhancement, and technol ogy transfer
have significantly inproved the conpetitive position of U S. shipyards
Yet there is still a long way to go

Education and training is a lowinvestnment, high-return area for
i nproving productivity and overconming the barrier of high |abor costs.
The effective use of new technologies and the inplementation of new
capital requires a well educated, innovative cadre of technical and
managerial personnel to ensure a continued increase in productivity in
this country. Wth the support of the Ship Production Committee’s
Education Panel, this report investigates the pre-entry curricular needs
of the professionals who will be charged with increasing productivity in
the shipbuilding industry. In particular, this report presents a nodel
five-year cooperative engineering curriculum for shipbuilding engineers
designed to support the increased use of advanced technology and capita

i nvest ment .
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1.0 1 NTRCDUCTI ON

This report describes a study undertaken to identify the know edge
and skills required of engineering graduates entering the shipbuilding
industry. The project was supported by the Maritime Adm nistration,
U S. Department of Transportation, through a contract with the Education
Panel of the Ship Production Conmmttee, The Society of Naval Architects
and Marine Engineers. A concern of the Ship Production Committee is
that engineering curricula at nost US. colleges and universities are
not well suited to the needs of the shipbuilding industry.

The study used mail-survey questionnaires and personal and
tel ephone interviews with shipyard management personnel to identify
types of graduate professionals in shipyards, the kinds of work they are
perform ng, know edge and skills needed in entry-level engineers,
deficiencies commonly found in recent graduates, current educational and
training prograns, and future curriCLILI_ar__arld_Lr_ai_ni ng needs.

shipyards identified by the Maritime Admnistration as constituting the

base of the U S. shipbuilding industry, conmprehensive survey and
interview data were obtained from only some of those shipyards (see

Table 1). | Nonetheless, the participating shipyards constitute a fairly

representative mx of larger and smaller shipyards on the East, West,
Geat Lakes, and Gulf coasts, and opinions of their mnagement
concerning the educational needs of entering engineers are probably
reasonably representative of the industry as a whole.



Table 1

U.S. Shipyards Surveyed in the Study

Shipyards in Survey

Responded
to
Survey
of Gaduate
Prof essi ona
Enpl oynent

Responded
to
Survey
of Super -
vi sory
Trai ning

Respondent
to
Tel ephone
Survey of
Curricul ar
Needs

Al abama Dry Dock & Shipbuilding Co.
Mobi | e, Al abama

American Ship Building Co.
Tanpa, Florida

[ nc.
Loui si ana

Avondal e Shi pyards,
New Ol eans,

Bath Iron Wrks Corporation
Bath, Maine

Bay Shi pbuil ding Corporation
Sturgeon Bay, Wsconsin

Bet hl ehem St eel Corporation
Sparrows Point Yard
Sparrows Point, Mryland

Boei ng Marine
Seattle, Washington

El ectric Boat
G oton, Connecticut

FMC Cor poration
Portland, Oregon

Ingalls Iron Wrks Conpany
Pascagoul a, M ssi ssi ppi

Levi nst on Shi pbui | di ng Conpany
Orange, Texas

Lockheed Shi pbuil di ng
and Construction Conpany
Seattle, Washington

Marinette Marine Corporation
Marinette, Wsconson




Tabl el

(conti nued)

Responded |Responded [ Responded
to to to
Survey Survey | Tel ephone
of Gaduate|of Super-| Survey of
Pr of essi onal visory |curricular
Shipyards in Survey Enpl oyment Trai ni ng Needs
Maryl and  Shi pbui | di ng
and Dry Dock Conpany X
Baltinore, Maryland
McDernott Shipyard G oup
New Ol eans, Louisiana X X
National Steel
and Shi pbui | di ng Conpany X X X
San Diego, California
New port News Shipbuilding
and Dry Dock Conpany X X
Newport News, Virginia
Nor f ol k  Shi pbui | di ng and
Dry Dock Conpany X X
Norfolk, Virginia
Penn Ship
Chester, Pennsylvania
Pet erson Builders, Inc.
Sturgeon Bay, Wsconsin X X
General Dynamics - Quincy
Shi pbui I ding Division X
Quincy, Massachusetts
Tacona Boat bui | ding Conpany
Taconma, Washington X
Tanpa Ship Repair and Dry Dock
Tanpa, Florida
Todd Pacific Shipyards Corp.
San Pedro, California X X X







2.0 GRADUATE PROFESSI ONAL EMPLOYMENT

The shipyards were asked to furnish statistics on nunbers of
graduate professionals enployed, classified by kind of degree and
functional work areas--design, planning, production, accuracy control,
and ot her. Conparative figures from individual shipyards could have
been presented here, but several of the shipyards participated only on
condition that they not be identifiable in this report. Moreover, the
shipyards varied considerably in their departmental nomenclature, and
numbers of hourly enployees changed significantly at sone yards during
the study period. Thus, for those reasons, the nunbers of graduate
prof essional s enployed at the ten responding yards were pooled (see

Table 2).

Table 2

Enpl oynent of Gaduate Professionals in Ten U S. Shipyards

Per cent
of Total
Enpl oyment of  Nunber of Shipyards
Degree Nunber  Approx. 40,000  Enploying G aduates
Business Administration
or Managenent 201 .50 10/ 10
Mechani cal  Engi neering 193 .48 10/ 10
El ectrical Engineering 109 27 10/ 10
Naval Architecture 103 .26 10/ 10
Mat hemat i cs 62 .16 3/10
Marine Engineering 57 14 9/ 10
I ndustrial Engineering 49 12 7110
Cvil Engineering 46 12 9/10
Conputer Sci ence 16 .04 5/10
Structural Engineering 15 .04 7/ 10
Q her 359 .90
Tot al 1210 3.03%

Among the 1210 graduate professionals enployed in the ten
shipyards, 82 percent have a bachel ors degree, 12 percent a nasters, and
two percent a Ph.D. The other five percent have an associate degree



(two-year certificate) of sonme kind, nost commonly in business
adnministration or computer science. Among graduates with a degree in
engi neering, mathematics, or physical science, 64 percent were working
in the design function, 23 percent in production, 10 percent in
planning, and three percent in accuracy control

O the 746 engineers and scientists surveyed, only 20 percent are
naval architects or narine engineers. Those are the only degree
progranms that have any significant content directed specifically towards
ship production. This neans that the other 80 percent of the entry-
| evel t echnol ogi st's nost l'i kel y have not been exposed to the
shipbuilding industry (and its products, processes, termnology, etc. )
prior to graduation.’

The shipbuilding industry enploys only a snmall percentage of the
total nunber of engineers graduating today. According to Davis [5]%, Nt 20
the shipbuilding industry can expect to hire a significant proportion of ﬂ‘“”Jfﬁ'é
the graduating naval architects and marine engineers, but only a snall 72“H24?Z
percentage of other types of engineering graduates. O the engineering
disciplines of mechanical, electrical, chenical, and netallurgical, the
shi pbui I ding industry shoul d expect to hire less than two percent of the
total graduates. Therefore, curriculum devel opnent designed to support
the shipbuilding industry must reflect the needs of other industries in
order to be adapted as a norm for engineering graduates in the
disciplines of mechanical engineering, industrial engineering, civi
engi neering, etc.

‘An undet ermi ned nunber of students may enter the industry
follow ng tenporary shipyard enployment as work study enpl oyees or may
be involved in cooperative education prograrns.

‘Nunbers in brackets designate references at the end of the
report



3.0 OPINIONS OF SHI PYARD MANAGEMENT REGARDI NG ENG NEERI NG
CURRI CULA

To obtain opinions of shipyard managenment personnel concerning the
knowl edge and skills needs for entry-level engineers, a telephone survey
was conducted with 16 nanagers in ten shipyards. Al were working as
supervisors or managers--ten of themin design, three in production, two
in planning, and one in accuracy control. (That distribution closely
mat ches the nmail-survey findings concerning the enployment distribution
of engineering graduates in shipyards.) Four of the 16 had nasters
degrees, and nost of them had worked in the industry for nore than a
decade

The telephone survey had two parts. In the first, the respondents
were asked to rank 38 college subjects in eight areas (nathematics,
basi ¢ sciences, engineering sciences, conputer sciences, conmmunication
social sciences, humanities, and business) on a scale of one (Not At All
Inportant) to five (Very lInportant). The average rankings of those
subjects within each category are shown in|Table 3. As Table 3
i ndicates, technical and business witing was considered very inportant
by the respondents.




Table 3

Rel ative Inportance of College Subjects Wthin
Ei ght Categories As Ranked by Shipyard Executives
(Scale: [=Not Very Inportant; S=Very Inportant)

Cat egory/ Subj ect Avg

Communi cati on

Techni cal / Busi ness Witing 4.9
Public Speaking 3.9
Mat hemat i cs
Anal ytical GCeonetry 4.6
Cal cul us 4.6
Linear Al gebra 4.4
Statistics 4.0
Differential Equations 3.9
Probability 3.6
Advanced Mathematics 3.1
Busi ness
Engi neering Econom cs 4.3
Managenent 4,2
Supervi si on 4.1
Account i ng 3.3

Engi neeri ng Sci ence
Production Processes
Structures

Statics

Dynanmi cs

Vel di ng

Drafting

Nurmerical Control
Fluid Mechanics
Materials & Metallurgy
Electrical Circuits
Fluid Dynam cs

Ther nodynani cs

wwwwwwww s s s
NDWUITO OO0 WO

Conput er Sci ence

CAD/ CAM 3.9

Progranmm ng 3.8

Dat abase Management 3.7

Data Processing 3.0
Basi ¢ _Sci ence

Physi cs 4.4

Chemi stry 2.9




Tabl e 3--continued

Cat egory/ Subj ect Avg.
Soci al Sci ences

Economi cs 3.9

Psychol ogy 2.9

Soci ol ogy 2.9

Political Science 2.3
Humeni ties

Literature 3.1

Art 2.7

Musi ¢ 1.8




Table 4 presents all 38 subjects by average and rel ative rankings.

Table 4

Meal Rankings of 38 Col | ege Subjects
by Shi pyard Executives

Average | Rel ative

Subj ect Rank | Priority
Techni cal / Busi ness Witing 4.9 1
cal cul us 4.6 2
Anal ytical Geonetry 4.6 2
Production Processes 4.6 2
Physi cs 4.4 5
Structures 4.4 5
Li near Al gebra 4.4 5
Engi neering Econonics 4.3 8
Statics 4.3 8
Managenennt 4.2 10
Super vi si on 4.1 11
Dynani cs 4.1 11
Statistics 4.0 13
CAD CAM 3.9 14
Differential Equations 3.9 14
el di ng 3.9 14
Economi cs 3.9 14
Publ i ¢ Speaki ng 3.9 14
Nunerical Control 3.8 19
Drafting 3.8 19
Progr anm ng 3.8 19
Dat abase Myt 3.7 22
Fluid Mechanics 3.6 23
Materials & Metallurgy 3.6 23
Probability 3.6 23
Electrical GCrcuits 3.5 26
Fluid Dynam cs 3.3 27
Accounting 3.3 27
Ther modynami cs 3.2 29
Literature 3.1 30
Advanved Math 3.1 30
Data Processing 3.0 30
Psychol ogy 2.9 33
Soci ol ogy 2.9 33
Chemistry 2.9 33
Art 2.7 36
Political Science 2.6 37
Misi ¢ 1.8 38

Scale: |=Not Very Inportant; 5=Very Inportant
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In the second part of the telephone survey, the respondents were
asked to rate each of the 38 subjects in terms of whether, in their
experience, entry-level engineers have sufficient know edge of that
subject to performeffectively in the Shipbuilding industry. Their
responses were then matched with the prior responses that ranked the
i nportance of the subjects. This process identified problem areas--
i.e., subjects that are considered inportant and jn which entry-Ievel
engineers have insufficient know edge. The results are shown in Table
5, where a rating of nore than 2.0 denotes a problem subject. A rating
of less than 2.0 denotes a subject in which entering engineers are
adequat el y prepared.

11



Table 5

Col | ege Subjects Rated According
to Their Inportance and the Adequacy
of Entry-Level Engineers’ Know edge of Them

Cat egory/ Subj ect Avg

Communi cat i on

Techni cal / Busi ness Witing 2.7

Public Speaking 2.5
Mat hemat i cs

Anal ytical Geonetry 1.8

Cal cul us 1.8

Linear Al gebra 1.6

Statistics 2.5

Differential Equations 2.0

Probability 2.3

Advanced Mat hematics 2.3
Busi ness

Engi neering Econom cs 2.3

Managemnent 2.7

Super vi si on 2.5

Economi cs 2.4

Engi neering Sciences
Production Processes
Structures

Statics

Dynani cs

Vel di ng

Drafting

Nurmerical Control
Fluid Mechanics
Materials & Metallurgy
Electrical Circuits
Fluid Dynanics

Ther nodynami c¢s

ORFRPOUIRPODODDEF, OO W

Conput er__Sci ences
CAD/ CAM
Progranmmi ng

Dat abase Managenent
Data Processing

NN DN DN
= 01O o

Basi ¢ Sci ences
Physi cs 2.3
Chemi stry 2.1

Scal e: Ratings of nore than 2. O=inadequate know edge

12



As indicated by ratings significantly higher than 2.0 in Table 5,
the survey respondents regarded entry-level engineers as |acking
sufficient know edge and skills in several subjects they considered
inportant for work in the shipbuilding industry. In the area of
comuni cation, the problem subjects were technical and business witing
as well as public speaking. In the area of engineering sciences
relating to manufacturing, several subjects were problens: production
processes, welding, nunerical control, and materials and netallurgy. In
the area of business subjects, entering engineering graduates were
consi dered inadequately prepared in supervisory and managenent
principles, techniques, and skills. In the area of conputer sciences,
graduates were considered unprepared in principles and techni ques of
conput er - assi sted design, conputer-assisted manufacturing, and database
managenent.  Those findings are discussed in the next section

3.1 Discussion of Probl em Areas

In this section the three problem areas found--inadequate know edge
and skills in comunication, nanufacturing, and managenent subjects--are
di scussed in terns of their origins and confinement or |ack of
confinement to the shipbuilding industry.

3.1.1 Communi cation. The problem of engineering graduates not
being able to communicate effectively in witing, and, to a | esser
extent , in public speaking, is evidently w despread and not confined to
the shipbuilding industry. The literature on this topic indicates that
Armerican industry, in general, rates engineers high in technical skills
and deficient in conununication skills [12, 19, 21, 25, 26]. This
discrepancy is illustrated in the results of a survey reported by Lyons
[12] and shown here in|Table 6.

Wy are nost engineering graduates unable to wite effective menos,
proposal s, and reports? The literature on this problem[9, 10, 17, 18,
20, 25, 29] and comments from our survey respondents indicate that
engineering students do not get enough supervised experience in solving
the kinds of conmmunications problens posed by their work situations in
the industrial positions they enter upon graduation fromcollege. Too

13



Table 6

Responses to the Question:
"How woul d you rate the follow ng
skills of recent nmechanical engineering graduates?”

‘ Ski | | Superior |Average [Margi nal Cbservation
Ver bal 9% 63% 26% 2%
Witten 3% 40% 51% 6%
Anal yti cal 51% 43% 6%

Data Base: 33 conpanies
source: Lyons, H [12]

few newy graduated engineers are able to solve the practical rhetorical
probl ens (defining the audi ence, judging the needs of that audience,
designing an effective nessage in both formand substance). Moreover,
too few engineers have received enough expert, personal, detailed
feedback on their witing to have |earned enough about effective
diction, syntax, sentence structure, paragraph structure, and paragraph
sequenci ng- - not to mention the sinple nechanics of spelling and
punctuation. Thus nost engineers evidently emerge from colleges (and,
often, graduate schools) scientifically and mathematically literate but
rhetorically and linguistically illiterate.

Qoviously the basic engineering curriculum needs to be changed to
of fer engineering students nore extensive coursework and high-quality
f eedback on rhetorical and linguistic errors they are making in witing
assignnents closely matching the kinds they wll be encountering in
industry. Another potential solution is available wth cooperative
curricul a- - canpus study alternated with periods of work in the
shipbuilding industry. Shipyard work or research assignments offer
students and shipyard management excellent opportunities to work with
instructors of rhetoric, wherein the student is guided in selecting a

14



report topic, designing and witing the report, obtaining multiple
critiques, and then redesigning and rewiting the report. The
conbination of evidence from industry spokesmen, engineering students,
and the research literature suggests that nothing |less than extensive,
realistic, supervised practice jam packed with expert feedback will
sol ve the probl em Wiet her engineering schools can or will rise to that
chall enge is another question.

3.1.2 Manufacturing. Problem subjects identified in the area of
manuf acturing techniques--production processes, wel di ng, nuneri cal
control, CADJCAM and materials and netallurgy--are unlike witing
problems, in that they stemmore directly fromthe particular concerns
of the shipbuilding industry. But some of those subjects are also
probl em areas for other industries [23]. Gaduate engineers |ack basic
know edge of manufacturing processes and, in particular, the effects
materials have on a process and vice versa. The subject of production
processes (including welding and nunerical control) is not required in

nore than 50 percent of all mechanical engineering curricula [12 .
Additionally, many curricula do not require a course in materials and
metal | urgy. A working know edge of CAD/ CAM requires a fundamental
know edge of manufacturing; therefore, CADCAM is a related problem
ar ea.

One proposed solution [23] to this problemis to require a three-
term sequence in materials and netallurgy, manufacturing processes, and
nmechani cal design (with an enphasis on naterial applications).

3.1.3 Managenment. Problem subjects grouped here under the general
headi ng of managenent all relate in one way or another to managenent
deci si on- maki ng: managenent, supervision, accounting, engineering
econom cs, statistics, probability, and database nanagenent. As with
the problem of witten communication, the inadequate preparation of
engineering graduates in the area of management and  supervisory
techniques is not confined to the shipbuilding industry [12, 21, 26].
Most engineering curricula do not include required courses in

accounting, managenment, or super vi si on. Mor eover, engi neering
econonics, probability, and statistics are required subjects in
engineering curricula at only a few institutions. One survey of

15



mechani cal engineering curricula indicates that only one-third of them
require a course in engineering economcs, and only one-seventh require
a course in statistics [12]. The effects of a lack of understanding of
busi ness and cost factors in the engineering decision-making process has
been identified by the Task Force on Engineering Education, Nationa
Acadeny of Engineering, as a factor in the decline of Anerican
industrial productivity [21]. Therefore, a strong programin nanagenent
shoul d conpl ement the engineering sciences.

3.2 Need for Engineering Specialties

The respondents in the telephone survey and interviews discussed
not only weaknesses in  basic engineering curricula but the need in their
industry for engineers with specialized education in several areas, as
fol | ows:

Dynami cs.  Because of the way ships are designed, constructed, and
operated, the industry requires experts who can handle a wi de range of
problens in dynamc analysis, including seakeeping, mechanica
vibrations, structural vibrations, and shock anal ysis.

Plate Theory. The nodern ship design process requires experts
capabl e of anal yzing the nechanics and dynanmics of plates and shells.

Hydr odynami cs. As interest in fuel conservation has increased,

hull form and propeller dynam cs have becone increasingly inportant in
the shipbuilding industry.

Conputing. The increasing reliance on conmputers in alnost al
phases of shipbuilding requires engineers who have special know edge of
programming, automatic data processing, conputer-aided design, and
conput er-ai ded manufacturing

El ectroni cs. The increasing sophistication of shipboard electronic
systens and equi pment in both civil and mlitary ships requires
electronic specialists capable of designing and integrating systens,

supervising installation, and conducting qualifying tests

Naval Architecture. Naval architects will continue to be needed

for basic design functions involving form stability, powering,
maneuverability, econonics, etc.

16



Vel ding. Inasmuch as welding constitutes the largest cost center
in ship construction, the industry needs welding engineers to review and
up-grade joint designs and welding practices in the interests of
ensuring high quality, inproving productivity and decreasing costs.

Industrial Engineering. Specialists in industrial engineering are
needed to inprove shipyard productivity by devising new nmeans of
integrating men, nmaterials, and machines in a rapidly changing
t echnol ogi cal environnent. For a discussion of industrial engineering
training specifically for the shipbuilding industry, see reference 30

3.3 Recommended Five-Year Cooperative Engineering Curricul um

Based on information obtained fromthe surveys and fromthe
professional literature on engineering curricula [5, 7, 9, 12, 17, 21
27, 30, 31], a nodel five-year cooperative engineering curriculum was
devel oped and is presented here. The required courses listed, along
withh indicated periods of industrial work experience, are intended to
elimnate currently perceived weaknesses in basic engineering curricula,
while the electives listed offer students the opportunity to master
specialties particularly inportant to the shipbuilding industry.

The key to this recomended curriculumis the three terns of
industrial work experience. During each work period, the student should
be assigned to an experienced engineer and be given a research topic.
The student would then be required to work with the assigned engi neer
and an instructor of rhetoric to produce a technical report of the
highest quality in formand content. The three assignnents should al so
expose the student to many different aspects of the ship design and
construction process. Therefore, the assignments are in three areas:
one termeach in production, planning, and engineering. The three work
assignnents are designed to conplement the curricul um Each work
assignment should be based on the abilities of the student and the
portion of the curriculum conpleted to date.
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Year 1

Year 2

Year 3

Year 4

Year 5

Requi red Cour ses
Linear Algebra
Cal culus |
Calculus Il
Drafting
Programm ng and
Data Processing
Chem stry
Physic |
Conposi tion
Publi ¢ Speaking

Requi red Courses

Anal ytical Geometry
Differential Equations
Technical Witing

Mechani cs of Solids (Statics
and Structures)

Dynami cs

Ther nodynani cs

Materials & Metallurgy

Physics |1

SUMVER WORK  ASSI GNVENT:

Production

Requi red Courses

Introduction to Probability
and Statistics

Manuf acturing Processes

Accounting
Engi neering Econonics
Electrical Circuits

Fluid Mechanics

Business Witing for
Engi neers 11

SUMMER WORK ASSI GNIVENT:
Pl anni ng

Requi red Courses
CAD/ CAM
Production Engineering
Management & Supervision for
Engi neers
SUMVER WORK  ASSI GNVENT:
Engi neering

Requi red Courses

Dat abase Managenent

Techni cal and Business Witing
for Engineers Il

Design |

Design 1|1

18
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El ective Courses
Humanities or Socia

Sci ence

El ective Courses
Humanities or Socia
Technical Elective
Technical Elective

Sci ence

El ective Courses
Humanities or Socia
Advanced Mat henmatics
Techni cal El ective
Technical Elective

Sci ence

El ective Courses
Humanities or Soci a
Mat hemati cs El ective
Techni cal Elective
Techni cal El ective

Sci ence

El ective Courses

Humanities or Social Science
Techni cal Elective
Techni cal Elective
Techni cal Elective
Techni cal El ective



Year 2
Year 3

Year s

4 &5

Technical El ectives

Ship Form Calculations & Stability

Structural Analysis
Mechani cal Vibrations
Power systens

Fluid Dynam cs

Er gonomi cs

Ther nodynani cs

Energy Methods in Structural Analysis
Theory of Elasticity
Theory of Plates & Shells
Finite El enment Methods
Control Systens

Heat Transfers

Ther modynanmics |11

Hydr odynami cs

Vel di ng

Nurerical Control
Statistical Quality Control
Production Control

Ship Production

Work Measur ement

Robot i cs

Conput er Graphics

I nformation Systens

Safety Managenent

19



20



4.0 SH PYARD SUPERVI SORY TRAI NI NG

It was assumed that administrative positions in a shipyard are not
dissimlar to positions in related industries [6,15]. Therefore, this
section concentrates on training needs of first-line and niddle
nmanagenent .

In addition to the survey of graduate professional enploynent and
of curricular needs, shipyards were asked to provide information on in-
house and local training prograns available to foremen, supervisors, and
manager s. The in-house courses offered by the 11 responding shipyards
are shown in

In addition to the courses offered directly by the eleven
shipyards, two of the yards have a cooperative arrangement with |oca
educational institutions. Newport News Shipbuilding and the Thomas
Nel son Community Col | ege have a cooperative program of 15 courses
leading to a Certificate of Industrial Management. It is available to

all supervisors. The curriculumis shown in|Table 8.

The second shipyard having a cooperative programis Mrinette
Marine. Its supervisors can earn an associate degree in nanagenent from
near by Northwest Wsconsin Technical Institute by conpleting the courses

listed in[Table 9]

Wiile many shipyards may not find it feasible to set up a
cooperative education program for Supervisors at nearby colleges or
junior colleges, those that can do so should ensure that the curricul um
contains certain courses regarded as inportant by the survey respondents
and al so researchers in that field [9, 15, 30]. Reconmended courses for
a curriculum leading to an associ ate degree in nmanagenment for shipyard

supervisors are listed in|Table 10.
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Table 7

| n- House Supervisory Training Courses

for Forenmen, Supervisors, and Managers
BAYSHI P x | x | x X
Boeing Marine | x | x X X
Ingal | s X | x X | X
Lockheed X [ x| x| x| x [x|x]X
Marintte
Marine X | x| x| x|X X
MeDer not t X | X | X | X | X [X X
NASSCO X | x| x| x X X
Newport News X X | X X | X | X X
Pet er son
Bui | ders X | X X X X
Tacona Boat X | x X | X
Todd Pacific X | x | x [ x| x|x
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Certificate in Industria

Table 8

Curriculum for

Managenent

Thomas Nel son Community Col |l ege

Newpor t

News, Virginia

First Quarter

Second Quarter

Third Quarter

Accounting |

Accounting 11

Accounting 111

Human Rel ations
& Leadership

Coop. Education
in Bus. Myt.

Coop. Education
in Bus. Myt.

Intro. to Labor
Rel ati ons

Data Processing

Personnel Myt.

Coop. Education Met hods of Econonics |
in Bus. M. Manuf acture |

Communi cation in Organi zat i onal Cccupati ona
Busi ness and Communi cati on Saf ety

| ndustry

23




Table 9

Curriculum for

Techni ca

Associ ate Degree in Managenent
Nor t hwest W sconsin
Marinette, Wsconsin

[nstitute

First Senester

Second Senest er

Third Senester

or k

Principles of Personnel Practices Managi ng Human
Super vi si on Resour ces
Making Meetings Ti me Managenent Economics |

Human Dynami cs

Communi cation |

Fourth Senester Fifth Semester Sixth Senester
Labor Relations Saf ety Affirmtive
Action
Engi neering Ameri can Tech Math -or-
Agreements Institutions Accounting and
Statistics

Seventh Senest er

Leadership

Qccupat i onal
Trends and |ssues
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Table 10

Reconmended Courses for
Associ ate Degree in Mnagement for
Supervisors in Shipyards

Account i ng
Busi ness Admi ni stration
Conput erized Managenent

| nformation Systens
Data Processing
Principles of Supervision
Management Techni ques
Cccupational Safety
Economi cs

25

Labor & Personnel
Rel ations |
Labor & Personnel
Rel ations I
Communi cations |
Conmuni cations ||
Quality Control
Manuf act uring processes
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APPENDI X A: CONTACTS

ALABANA DRY DOCK AND SHI PBUI LDI NG COVPANY
Mobile, Al abama
James Dunas

AVONDALE SHI PYARDS, | NC.
New Oleans, Loulsiana
Sal Caroona
Dani el Muney
John Peart
Richard Price

BAY SH PBUI LDI NG CORPORATI ON

Sturgeon Bay, W sconsin
Jordan Wods
Barry Bruceau

BOEI NG MARI NE SYSTEMS
Seattle, Washington
Judy MGough

GENERAL DYNAM CS
Qui ncy ShipbuiTding Division
Qui ncy, Massachusetts
Gary Thiessen
Donal d Atkins

LI TTON | NDUSTRI ES
IngalI's ShipbuiTding Division
Pascagoul a, M ssi ssi ppl
Curtis Atwood
H S. Bullock
Tom Cagney
Bob MIler
R R Rector

LOCKHEED SH PBUILDING & CONSTRUCTI ON Seattle, Washi ngt on

Thomas Lanb
Nor man M:Donal d

MARI NETTE MARI NE CORPORATI ON
Marinette, Wsconsin
WIliam Kelley
Robert Sundstrom
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MARYLAND SHI PBUI LDI NG & DRY DOCK CO.
Bal tinore, Maryl and
Eugene Perkins

MeDERMOTT, | NC.
New Ol eans, Loui siana
F. San M guel

NATI ONAL STEEL & SH PBUI LDING CO. San Diego, California
Robert Hillstrom
B. L. Mdzingo
J. Wite

NEWPORT NEWS SHI PBUI LDI NG
Newport News, Virginia
Geg Bardes
David Dius
W I Iiam Heisler
W David Jones
Jerry Mclntyre
Ron Pol | ock
Doug Ritchie
Larry Ritter
Mark Spi cknal |
Janes Wl ace
WIliam Waver

NORSHI PCO.
Norfolk, Virginia
J. R Vérneister

PETERSON BUI LDERS, | NC.
Sturgeon Bay, Wsconsin
CGeorge O Keefe
Dougl as Washburn

TODD PACI FI C SHI PYARDS
Los Angel es Division
San Pedro, California

Jim Acton
Pet er Buckl ey
Terry Croskrey
E. J. Peterson

LOU CH RILLO ASSOCI ATES
Seattle, Washington
Lou Chirillo
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