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FOREWORD

This guide includes a status report on the North Carolina In-
dustrial Education Centers, an examination of the educational
needs they should meet, and recommendations for their further
development and improvement.

In the summer of 1960, the North Carolina State Board of
Education directed the Department of Curriculum Study and
Research to conduct a study of the manpower and educational
needs in technician and skilled crafts occupations and of the
effectiveness of the Industrial Education Centers in meeting
these needs. Mr. A. Wade Martin, then supervisor of Trade and
Industrial Education, had recommended that such a study be
tindertaken.

The need for a manpower study to develop information needed
was explored with the North Carolina Employment Security
Commission. Out of an awareness of this need, the Commission
became interested in the study and subsequently, when a grant
was made by the United States Department of Labor, the Com-
mission’s Bureau of Employment Security Research immediately
began planning a manpower study, which study is used in this
report.

In June, 1960, Dr. Lynn A. Einerson, professor emeritus of
Cornell University and well-known authority in technician and
trade education, was emploved on a part-time basis by the De-
partment of Curriculum Study and Research to serve as con-
sultant. He provided assistance to the Employment Security
Commission in planning the Manpower Study, especially in de-
termining tke items needed in the schedules in order to obtain
information needed for educational planning. He has given
direction to all studies conducted by the Department of Curricu-
lum Study and Research relative to Industrial Education Cen-
ters, culminating in this report.

In July, 1960, a conference was held to discuss the kind of
survey needed for the Manpower Study and to explore possible
methods of financing. Representatives from the following agen-
cies were represented: North Carolina Employment Security
Commission, Bureau of Employment Security of U. S. Depart-
ment of Labor, Division of Vocational Education of the State
Department of Public Instruction, and the Department of Cur-

riculum Study and Research of the State Board of Education.

In planning the survey, the Employment Security Commission
conferred several times with various representatives of the
agencies listed above to plan survey methods, to determine occu-
pations to be surveyed, and to plan the items to be included in
the survey schedules. Such co-operative efforts helped to make
the survey of maximum benefit for planning education for In-
austrial Education Centers.

In March, 1961, the Employment Security Commission pro-
vided a week of training for their seven labor market analysts
who conducted the interviews. The field work for the survey was
then completed in about nine months.

In January, 1962, after data were edited, machine processed,
and summarized, a preliminary report of outcomes of the survey
findings was prepared and presented to the Department of Cur-
riculum Study and Research. These findings were used for pre-
liminary educational planning until the finai report of the total
Manpower Study was completed by the Commission.

During 1961 and early 1962, various data were gathered by
the Curriculum Study staff. Visits were made to most of the
Centers to gain an understanding of the general status of facili-
ties, equipment, programs offered and projected, and current
enrollments. Technician and trade programs in other states were
studied through available studies and catalogues and through
visits. Data on some manpower needs which could not be covered
in the Manpower Study were gathered. A status study of educa-
tion beyond the high school of less than four-year degree length
was made. Data on major industries were summarized and plot-
ted on maps according to concentrations. Student potential was
computed by counties, using census of population data and the
findings of a high school graduate follow-up study.

Various aspects of these collected data are presented in this
report, including selected data from the report of the Manpower
Study.* They were the bases for developing the policies, and
recommendations, and making the program allocations included
in this report.

=+ Employment Security Commission of North Carclina, Bureau of Employment Security
Research, North Carolina Study of Skilled and Technical Manpower, Raleigh, 1962,
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CHAPTER |

BACKGROUND OF THE INDUSTRIAL
EDUCATION CENTERS

A state-wide system known as Industriz! Education Centers
was begun by the North Carolina State Board of Education in
1958. Many elements contributed to the need for and later de-
velopment of these Centers. Of special significance was the pre-
vailing lack of educational opportunity for technical and trade
education to meet the demands for education by the people and
the manpower needs of an expanding industry.

The leadership of three individuals was especially outstanding
in conceiving the idea of the Centers and in their initial develop-
ment. They were the following: The Honorable Luther H.
Hodges, Governor of North Carolina (1954-1960) ; Dr. W. Dallas
Herring, Chairman of the State Board of Education (1957 to
the present) ; and A. Wade Martin, State Supervisor of Trade
and Industrial Education {1957-1961).

INDUSTRIAL EDUCATION PRIOR TO THE
DEVELOPMENT OF THE CENTERS

A big void in educational opportunity which became obvious
and which stimulated the development of the Centers most was
in technical and industrial education beyond the high school.
It was recognized that North Carolina’s potential industrial
growth was limited by the lack of educational programs for
training technicians, skilled craftsmen, and skilled specialists.
In addition to the industrial field, other educational needs to be
met thrcugh the Centers are now becoming more generally
recognized in such fields as agriculture, business, service, and
home economics.

Industrial education provided through the public schools prior
to 1958 was that provided in a limited number of the public
high schools, which were mostly in large urban centers. This
type of training is known as trade and industrial education.

Staff and facilities were not sufficient to provide adequate
trade and industrial education, especially to those beyond the
high school. Very little technician level education was provided.

Shown below is the enrollment* in the various types of trade
and industrial education programs during the 1957-1958 school
year.

Type Program Enrollment
Day trade 4,810
Cooperative 1,198
Apprentices 603
Evening Extension 6,314
12,925

Some additional industrial education outside the high school
was provided by the North Carolina Vocational Textile School
which enrolled approximately 200 students. Most of these were
students beyond the high school. Also, approximately 150 high
school graduates were enrolled in Gasiton Technieal Institute
which provided curriculums for training technicians (engineer-
ing aides).

CIRCUMSTANCES SURROUNDING THE EARLY DEVELOPMENT
OF THE INDUSTRIAL EDUCATION CENTERS

During recent years, increased emphasis has been given by
appropriate State and local agencies to the industrial develop-
ment of North Carolina. Out of this new emphasis on industrial
development came the idea of developing a system of education
which would contribute significantly to the development of North
Carolina’s abundance of human resources.

* Taken from: Digest of Annual Reports of State Boards for Vocational Education—1958,
U. S. Dept. of Health, Education and Welfare, Washington, 1959.
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The general recognition of two factors contributed greatly to
the development of the Centers. First, North Carolina neceded a
better trained manpower supply and in greater numbers for the
existing industries as well as for potentially new and expanding
industries. Second, it should be the right of every individual to
have educational opportunity to develop according to his poten-
tial. Furthermore, it was recognized that technological advances
in industry, business, and agriculturs which are interwoven with
changing concepts of living standards and social life bave created
a special need for extending education beyond the high school
to a greater number >f citizens.

The Centers developed rapidly. This development was hastened
as a result of the availability of funds a* the federal, State, and
local levels and dynamic leadership at tue State and local levels
in making studies of need and in initiating program planning.

Once the industrial education 1.eeds were recognized, challenge
funds which were made available by the 1957 General Assem-
bly were approved by the Advisory Budget Commission and al-
located to the State Board of Education for initiating a state-
wide system of Industrial Education Centers. Iuring 1957 and
1958, studies were made relative to needs for programs of in-
dustrial education throughout the State. Most of these studies
were conducted by people in local communities who recognized
the contribution an educational institution such as an Industrial
Education Center would make to the welfare of the community
ard the people of the area. Once a Center was approved for an
area, the people were responsive in providing funds for con-
structing the building. It was understood then, as is still the
policy, that the local communities would provide an approved
site and building, and most of the other expenses would be pro-
vided through State and federal appropriations.

The availability of equipment through the Federal Surplus
Property Agency and the passage of Title VIII of the National
Defense Education Act of 1958 contributed greatly to the devel-
opment of the Centers. Title VIII of the Act provided funds and
authorization for area vocational educational programs fcr the
training of highly skilled technicians in recognized occu.pations
requiring scientific knowledge essential in fields necessary for
the national defense. The provisions in this Act gave new im-

2

petus tc the development of programs in the Centers to train
technicians.

It was in 1959 that the General Assembly officially authorized
a vocational school known and designated as an “Industrial Edu-
cation Center,” conducted for adults as well as mature or select
high school students. During this same session c¢f the General
Assembly, funds requested by the State Board of Education
were allocated for the opzration of existing and proposed pro-
grams in the Centers.

PRESENT STATUS OF THE CENTERS

The State level administration of the Centers, as is true of
other types of public schools, is vested in the State Board of
Education. The State Board has established a number of policies
and regulations for the establishment and operation of Industrial
Education Centers. These policies were recently codified and
are shown in Appendix A.

Number and Location of Centers

The State Board of Education has approved 20 requests for
Industrial Edacation Centers. These Centers have been located
strategically throughout the State and in such numbers as are
economically feasible. Figure 1 shows the location of the Centers.

Provision has been made for the establishment of “units” of
Centers when the need is justifiable. A “unit” is a satellite pro-
gram conducted from an area Industrial Education Center.

Current policy of the State Board of Education regarding
“units” states that where there is a need, a single course or
curriculum may be established as a **unit” (or subdivision) of
the area Industrial Education Center, provided adequate super-
vision can be given from the “parent” Center. Three criteria
are listed:

1. Qualified students from an area rather than a single sec-
ondary school.

2. Local building “acilities which meet the standards estab-
lished.

3. Ability of the parent Center to schedule the instruction and
furnisk the necessary equipment.
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State of Development—Plant and Equipment

At the time this report is made, all twenty of the Centers are
operating at least on a limited basis. Fifteen Centers are oper-
ating in permanent facilities. The other five are in temporary
facilities, operating on a limited basis, and awaiting the com-
pletion of new facilities.

Though a few Centers may be considered to be in full opera-
tion, all are still developing and growing in terms of facilities,
enrollment, staff, and educational offerings. This lack of full de-
velopment is caused by the fact that none of the Centers began
operating more than three years ago.

Eighteen of the Centers are or will be housed in new plants.
Several of the more established Centers have completed or are
projecting additional buildings. Two of the Centers are chiefly
housed in buildings previously used for other purposes. One is
located in a large building, formerly used as a high school, which
has been renovated and is very well adapted for Center educa-
tion functions. The other Center is located in buildings which
were formerly used as a hospital. Some renovation-has been
and is currently being made, but adequate adaptation has not
been possible because of the large number of load-bearing walls
throughout the buildings. An additional building has been built
for some of the shops and laboratories and a new building is
projected.

An inadequacy common to several Centers now in operation
is the lack of classrooms. This limitation is expected to become
more critical as the Centers become more fully developed.

In general, the Centers which have building facilities and
programs in operation or projected are well equipped. Most of
the equipment has been provided by the State Board of Educa-
tion, using State and federal funds allocated for purchasing
equipment, and equipment obtained through the Federal Sur-
plus Property Agency and the National Industrial Equipment
Reserve.

The current policy cf the State Board of Education is that
the State shall provide for the purchase, installation, and main-
tenance of equipment _or the Centers. Title to equipment pur-
chased from State funds remains with the State and may be
transferred b:- the State Board of Education as needed. Suitable

4
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equipment now in possession of or available to the sponsoring
school administrative units is made available for use in the In-
dustrial Education Centers.

TABLE 1. Maijor Facilities Existing In Thirteen Currently
Operating Industrial Education Centers, 1962.*

Centers
H
s =2 2 5
<l<|d|o|c|aB|D|a|la|la|c (B |B
Air Conditioning Lab. | 9 X|IX|X XXX X X|X
Auto MechanicShop 11X | X | X X X[ X| XX | X| XX
Auto Body Shop 1 X
Auto-Diesel Shop 2 XX
Chemistry Lab. 61X XXX XX
Civil Tech. Lab. 2 XX
Cosmetology Shop 1 X
Data Processing Lab. | 1 X
Diesel Shop 1 X

&
o
o
o
o
o
o
o
o
o
o
o
o
»d

Draiting Room
Electrical Lab.

Electronies Lab.

(-
o
o
o
o

&
o
o
o
o
o
o
o
o
o
o
o
o
o

[y
o

Farm Machinery Shop
Knitting Mach. Shop
Loom Mach. Shop
Machine Shop

Physics Lab.

Print wrou
Secretarial Lab.
Sewing Mach. Shop

o
o
o

™o
»

=
o
o
o
o
o
o
o

pA P4 4| 4

Upholstery Shop X X
Welding Shop X XX X X X
Classrooms (Approx.No.) | 7| 4| 4|10 2| 5/30|/10| 5| 2| 3| 6| 2

S vo|m|m|m|ea
o

2 Data secured while visiting the Centers and conferring with the Center directors.
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| TABLE 2. 7echnology Curriculums Offered In Thirteen nology curriculums are two years in length or the equivalent.
, Industrial Education Centers, 1962* Curriculums for the crafts vary from one to two years in length.
Conters In addition to these, three additional types of programs are
: - 1 offered through the Centers. First, machine operator training
. ...m P R i is offered. Courses for this training are usually short and inten-
. » i [ 1 m [}
HHEEIH BT
[ - 0'- " 0.- - i b > . I [
Technology Curriculum =|E|5|3(5|s|E(S/5 (55|32 3 TABLE 3. Trade Curriculums Offered In Thirteen Industrial
<j<|s|clo|J|E|SiR|(a|SIS|ElE . a
Education Centers, 1962.
Air Cenditioning 5|X XX XX
Automotive 2 X|x Ceaters
Civil 2 X|x H
£ @ £ = §
Commer. Art & Design| 1 X Si2! ol @ ==&l e 3 gl =
AHHEHBEIHEHHHEHEH P
Data Processing 1 X S|El=|2)5)| < A EHEIEHE
Dental Lab, 1 X Trade Curriculum | <(S|S|8|3|B|S|(8|8|S|S|E(E
Dental Assistant 1 X Air Conditioning 6|X|X|(X|X X X
Electrical 1 X Auto. Body Repair 2 X X
Electronics RIXIXIXIX[XIX|X]|x]xIx]X X Auto. Mechanics )XIX|X|XIXIXIX X|X|X
Chemical 41X X({X|[X Inter. Combus, Engines| 1 X
Mech. Drafting 6 X|Xx X[X|X X Brick Masonry 5 X| X X X X
Mechanical 5|X XIX|X X Carpentry 2 X X
Tool Design 1 X Cosmetology 1 X
Technical Drafting 3 X |X X Drafting 6/X|X X X X X
Arch. Drafting 1 X Farm Machinery 1 X
Tech. Secretary 1 X Printing 1 X
Transportation Main. | 1 X Knitting Mach. Fixing | 3 X X X
Textile 2 | X X Loom Fixing 1 X
* Taken chiefly from surve; made in October 1961 by Trade and Industrial Edueation, Machine Shop IIX|X|IX|IX|XIXIX X X
Division of Vocational Education and supplemented from observations made while visiting
Centers. Practical Nursing 6| X XX X X
. cyegs . 4. . . . Radio-TV Repair 4 XX X|X
The major facilities existing in thirteen currently operating Semie & o@ - X
Centers are shown in Table 1. Though some of the shops and Wing & Cutting 1
laboratories are in the process of being equipped, most are rath- Sheetmetal Work 1 X
er fully equipped. Tailoring 1 X
Upholstery 2 X X
Program Offerings—Nature and Scope Welding 5l X X x X X
Tables 2 and 3 show the HOGWSO—OWG« and trade curriculum 2 Taken chiefly from survey made in October 1961 by Trade and Industrial Education,
Ommu.mﬂmm in ﬁwumw.ﬂmmﬂ Omﬂﬁmﬂm as of H.JQUH.»”HVJ H@QN. -..__.‘30 HQGW.. Wn—nﬁﬂ“ of Vocational Education and supplemented from observations made while visiting
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sive and are aimed toward developing skilled machine operators.
Typical training programs include looper, drill press operator,
punch press operator, and power sewing operator.

A second type of program offered in the Centers is supervisory
training, aimed at upgrading supervisors and other responsible
people employed in industry. Ariong the many types of courses
offered are job relations, job instruction, time study, cost con-
trol, work methods improvement, and labor legislation.

A third type of program provided is updating classes for em-
ployed adults. A wide variety of courses are offered to adults
for the development of skills and related information. Included
among the many different updating courses are electrical code,
heat treating, precision measurement, and color television serv-
icing.

Enroliment

The enrcllment in many of the Centers has been increasing
rapidly, especially in extension and part-time courses. The big

demand for employed adults for extension courses is indicative
of urgent needs which have not been met. Though the extension
program will continue to be an important function of the Cen-
ters, the development of full-time programs for future employees
should be given greater emphasis. These will help to meet pres-
ent and future technical and skilled manpower requirements.

The full-time day enrollment for none of the Centers has
reached its potential. As the educational opportunities in the Cen-
ters become better known to potential students and to those
who provide information and guidance to potential students, the
fuli-time enrollment is expected to increase greatly.

The total enrollment during the year 1961-62 for the Centers
was approximately 23,000. Much of this enrollment consisted
of persons enrolled in extension courses. The number enrolled
in technology curriculums, either part-time (15 hours per week)
or full-time (30 hours per week) was approximately 6,500.

Potential student enrollment is discussed in Chapter V1Ii.




CHAPTER i

SOME BASIC POLICIES CON CERNING THE FURTHER
DEVELOPMENT OF THE IN DUSTRIAL
EDUCATION CENTERS

The Industrial Education Centers of North Carolina have de- that facilities are available in the Centers beyond those
veloped in respense to rapidly changing needs of industry for needed for programs for high school graduates and adults,
skilled craftsmen and technicians, and in accordance with chang- selected high school students from schools near the Centers
ing patterns of vocational education which are slowly but surely are accommodated in programs suited to their ahilities and
raising the age and grade level for such training to the post- needs.
high school years. Long term planning is needed to bring the 3. The over-all program provides both pre-employment and

Centers to their fullest effectiveness in providing opportunity
for North Carolina youth and adults to get training suited to
their interests, aptitudes and abilities, and to meet the needs of and skilled specialists.* The range of programs provided

mmazmn.nvﬂ and business for trained manpower. will be such as will meet the needs of persons of different
Training programs in the Centers have veen developed to types and levels of ability who have aptitude for the occu-
date largely on the basis ¢f needs ascertained through loeal sur- pational fields nioted above.

veys, without the benefit of state-wide, detailed planning on a These occupational fields are found in most areas of the

extension training for the occupational fields of highly
skilled technicians, technical specialists, skilled craftsmen,
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large scale. The present study attempts to bring together state- world of work. The over-all program of the Centers will in-
wide data on industrial needs, student potential, and present clude training for the various areas of the world of work
facilities, and to utilize these data for making recommendations such as agriculture, business, health and other services, and
for the further development of the Centers. In developing the industrial areas.

long-term plans recommended in this study, certain basic policies . .. .
concerning the establishment and operation of programs have 4. The program will be sufficiently flezible to meet the needs

. . . . . . of persons who desire full-time training, those who desire
been kept in mind. Among these basic pelicies are the following : pre-employment training for a new field while still working

at other types of jobs, and persons now employed who de-
sire training for updating and upgrading. The schedule wil]
provide classes at appropriate hours for shift workers.
Schedules for pre-employment training programs for em-

1. The ultimate objective of the Centers is to provide oppor-
tunity for all youth and adults in North Carolina who desire
training for skilled and technical occupations to get such
training, appropriate to thejr interests and abilities.

2. The primary purpose of the Centers is to provide training ployed persons will permit attendance up to 15 hours per
opportunity for high school graduates and other mature week, day or evening.
individuals who are capable of profiting from the instrue-
tion, through curriculums and courses which generally are .._umﬁ:u.-wﬂs._&._m._,nux"ﬁa__“_num_._,ww ,ﬁm_.om__wﬁ__.“.m___m_m..:nﬁu.moh“__am,_su._ﬁn.._mr%hﬁ-ﬁuw
g@.OSQ HFO mes MGSOQ— mb —0<0— Oﬁ mbMﬁHﬂﬂﬁme. ‘.—._‘O ﬁw—m O%HOSH nician Training Beyond the High Schooi, Division of Vocational Education, State Depart-

ment of Public Instruction, Raleigh, N. C., 1962. Chapter 2.
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Training opportunities for employed persons are of great
importance to the Centers. The total enrollment of such
students may well be considerably greater than the number
of full-time students.

Curriculums for pre-employment training for highly skilled
technicians and for highly skilled craftsmen will generally
provide for two years of full-time study. Pre-employment
curriculums for technical specialists and skilled specialists
will be shorter in length. Extension courses for employed
workers will usually be of the unit type and of short length.

Curriculums for the training of highly skilled technicians
will provide adequate, intensive coverage of the primary or
central technology, supported by basic and related technol-
ogy, and by appropriate mathematics, science and drawing.
A reasonable amount of appropriate general education will
be a part of each such curriculum.

Curriculums for the training of highly skilled craftsmen
will provide adequate shop and laboratory work of appro-
priate types, supplemented by related instruction in the
technology of the craft, and by basic and applied science,
mathematics, and drawing, related to the craft. A reason-
able amount of appropriate general education will be in-
cluded in each curriculum.

Curriculums for the training of technical specialists and
skilled specialists will consist primarily of instruction in the
technical and manipulative skills pertinent to the occupa-
tion, supplemented by such closely related technology, sci-
ence, mathematics, and drawing, as is appropriate.

Effort will be made to insure that all programs will be
operated at a high level of quality. This will entail well-
developed curriculums, well-prepared courses of study, good
instructional materials, adequate laboratory and classroom
equipment, well-prepared instructors, and carefully seiected
students.

When technician and skilled crafts training programs are
offered in the same Center, the objectives of each type of
program will be kept clearly in mind, and effectiveness will
not be decreased by improper mixing of classes or by other
procedures that tend to destroy the entity of either type of
program.
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Economical operation of the program of a Center will be
safeguarded in so far as is possible by having a first-year
enrollment in each full-time program of approximately 20
students, with an expected retention of 12 students for the
second year, in programs of minimum size. In Centers with
programs of larger than minimum size, such as those which
require especially costly equipment which should be used
to maximum capacity, the enrollments will be nroportion-
ately larger.

In the over-all nlanning of a Center, the plant and equip-
ment needs will be projected on the basis of the full-time
pre-employment curriculums for the training of technicians
and skilled craftsmen, and the programs for training tech-
nical specialists and skilled specialists which require special
equipment. It is assumed that part-time offerings can be
handled without additional space and equipment.

The total program of a Center will be developed in the
light of inter-relationships between curriculums with re-
spect to common instructional content and utilization of
equipment. Skilled crafts programs will usually be offered
in the same Centers which offer technician training in the
same occupational fields.

The location of new Centers will take into consideration the
proximity of industrial establishments with workers who
desire extension training, and the distances students will
have to travel to attend day or evening classes.

Satellite programs of small scope conducted from certain
Centers will be established only after careful study of needs
and of the feasibility of offering efficient programs at rea-
sonable cost. Generally, the satellite programs will take the
form of extension courses or basic portions of pre-employ-
ment programs. When basic pre-employment programs are
offered, care will be taken to make reasonably sure that
students completing such programs will transfer to an ap-
prepriate Center for completion of their training.

Each curriculum, technical and trade, in each Center will
gear into the state-wide program and contribute its part
in meeting state-wide needs.

Specific curriculums will be located in the most appropriate
Center or Centers, based upon consideration of local man-
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power needs, state-wide manpower needs, other curriculums
in the Center which supplement the specific curriculum,
present offerings of the Center, and the like. In occupational
fields which warrant the establishment of only one curricu-
lum to serve the needs of the entire State, the Center in
which this curriculum is located will be selected in the
light of sources of students ana various other factors which
affect their recruitment, as well as the industrial employ-
ment in the area where the Center is located. Heavy con-
centration of specific industries in certain geographical
areas may indicate the desirability of concentrating the
training programs for these industries in those areas. In
occupations where employment opportunity is state-wide
and is sufficiently large, training programs for such occupa-
tions may well be established in most or all of the Centers.

A few Centers will probably concentrate their efforts on
tecnnician training, and others on skilled crafts training.
Most of the Centers will offer skilled crafts training, with
some of them also offering full two-year curriculums in ap-
propriate technician fields and/or the first year of a two-
year technician curriculum from wkich students will trans-
fer to another Center for the second year of instruction.

In determining whether a specific curriculum is to be offered
in a Center, consideration will be given to large pre-employ-
ment student potential, and to imminent industrial expan-
sion, as well as to present employment opportunities.
Undue duplication of curricusum offerings by different Cen-
ters will be avoideda, and e2ch offering will be justified on
the basis of determined needs.

In the situation which presently exists, in which Centers
have been developed more largely on local initiative than
on the basis of state-wide planning, it will probably be de-
sirable to make some changes in programs now offered or
planned to bring the total state-wide program in keeping
with needs. This may necessitate some shifting of equipment
from one Center to another.

Instructional staff for technician programs will require ade-
quate backgrounds of technical training, technical experi-
ence, and appropriate teacher training. Instructors of skilled
crafts and subjects will require adequate trade experience
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30.

and appropriate teacher training. The qualifications of ad-
ministrators of the Centers will be in keeping with the
types of programs under their direction. Present staff mem-
bers whose qualifications do not measure up to appropriate
standards will be expected to make up the deficiencies. Op-
portunities for making up the deficiencies will be made
available.

Effective functioning in the field of technician training re-
quires space and equipment appropriate for this kind of
training. Somewhat different types of space and equipment
are required for skilled trades programs. The types of shops
and laboratories needed, the equipment for these shops and
laboratories, the library facilities, the number and types
of classrooms required, and the drafting room facilities
needed logically grow out of the specific content of the
courses which make up the curriculums. Effort will be made
to bring facilities into keeping with curriculum needs.

The load factor of space and equipment (the extent to which
they are used to the maximum) will be kept sufficiently high
to justify the offerings of the Center. Unused space, day
and evening, will be kept to an appropriate minimum.

Student zelection will be based upon standards determined
for each curriculum. Procedures for the selection of stu-
dents will include the use of appropriate standardized tests
of potential aptitudes and abilities, as well as other meas-
ures.

An effective program of student recruitment will be devel-
oped with the purpose of reaching sufficient numbers of
qualified students to fill the Centers to capacity.

Each Center will establish and maintain effective functional
relationships with the industries it serves through its train-
ing programs.

Effective use will be made of appropriate advisory commit-
tees from industry, agriculture, and business.

Effort will be made to provide instruction of the most effi-
cient types, utilizing effective instructional aids. Considera-
tion will be given tc the use of programmed learning and
teaching machines, as well as other newer media of instruc-
tion.
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CHAPTER il

SUGGESTED TYPES AND PATTERN S OF CURRICULUMS

Pre-employment training in the Centers is provided in the
form of organized curriculums. A curriculum may be defined
as an integrated group of courses of appropriate types and
lengths, arranged in proper sequence, and leading to a defined
educational objective.

The objective of the curriculums of the post-high school tech-
nician training program is preparation for effective entrance
into beginning or entry jobs in specific clusters or groups of
closely related occupations of technician type. A definite curricu-
lum is provided for each cluster, and is a distinct entity, al-
though some of the basic courses of a curriculum may also find
in appropriate place in one or more other curriculums.*

Pre-employment curriculums designed for the training of
skilled craftsmen have as their objective the preparation of per-
sons for effective entrance into a single skilled eraft, in contrast
with a cluster of occupations which is the goal of the technician
curriculum.

Curriculums for the training of technical specialists are more
restricted in scope than those for training highly skilled tech-
nicians. In scme respects, they are similar to the latter in thejr
pattern of organization, and may include some of the basic con-
tent of the technician curriculums, The objective of these cur-
riculums is preparation for a single techrical occupation or a
narrow range of technician jobs.

Training for skilled specialists is usually provided through
short, intensive pregrams of specialized shop work, which nor-
mally inciude relatively little in related technology.

TECHNICIAN TRAINING PROGRAMS

In planning curriculums for the training of technicians, it is

* For further information on curriculum development for technician training, see: Lynn
A. Emerson, Technician Training Beyond the High School, North Carolina State Depart-
ment of Public Instruction, Raleigh, 1962.

desirable that the following principles underlying technieal cur-
riculums be kept in mind.

Principles Underlying Technical Curriculums*

1. The curriculum title describes it so clearly that it is easily
identified and understood by employers and prospective stu-
dents,

2. The range of content needed in preparation for the jobs in
the cluster is reasenable for a two-year program beyond the
high school.

3. The technical content lends itself to organized school instruc-
tion.

4. A substantial portion of the total curriculum content consists
of technical courses peculiar to the job cluster, or basic
thereto.

5. The difficulty level of the content is such that it can be mas-
tered by a reasonably high proportion of the students within
the time limits of the curriculum.

6. It will be feasible to secure, maintain, and keep up to date
the special equipment needed for the curriculum.

7. The curriculum is built upon established entrance require-
ments for students, which may specify the completion of
specified courses as well as high school completion.

Curriculum content for training programs for highly skilled
technicians should provide adequate, intensive coverage of the
technology peculiar to the occupational cluster, supported by
basic technology, technology of closely related fields, and by ap-
propriate mathematics, science, and drawing. General education
of appropriate type should be included in each curriculum.

The word “technology” in a curriculum title is coming to be
recognized as meaning a program at least two years in length,

* Adapted from Bulletin No. 1332, University of the State of New York, A Guide to the

Development of Programs ‘for the Institutes of Applied Arts and Sciences. Albany, 1947,
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of high level, with content as outlined above, suited to the capaci-
ties of students somewhat above the average level of ability.

The amount of credit allowed for 2 specific course in a curricu-
lum is usually expressed in semester-hours if the school year is
divided into two semesters, or in quarter-hours if the school
year has three terms, A semester varies in length in different
institutions from 15 to 18 weeks ; the term or quarter from 10
to 12 weeks. A semester-hour of credit requires one instruc-
tional class period per week for a semester, or equivalent effort
in laboratory or shop work. It is generally assumed that a stu-
dent needs to devote two hours of outside study for each hour
spent in the classroom, or a total of three hours per week for a
semester for each semester-hour of credit. Technical laboratory
work usually requires some outside work in the preparation of
reports, and where this outside work is substantial a credit hour
is allowed for each two hours per week of laboratory work for
a semester. Shop work usually requires no outside study, and
the basis for credit is usually three hours of shop work per
credit hour.

The total semester-hours of credit for two-year technician
training varies somewhat in different institutions, from a mini-
mum of 60 to a maximum of 80. It is suggested that curriculums
developed for technician training in the Industrial Education
Centers provide for at least 72 semester-hours of credit. This
would average 18 credits per semester. If the institution oper-
ates on the term (quarter) basis rather than the semester, the
total quarter-hour credits for an equivalent program would
amount to 108, or 18 quarter-hours per term.

The usual curriculum pattern for technician programs pre .
vides that a considerable portion of the work of the first two
terms consist of basic science, mathematics, and drawing, to-
gether with some special technology. Foundations must be laid
for the more advanced courses. To maintain student interest in
the program, some of the specialized technology needs to be
offered during the early part of the curriculum, and a proper
balance must thus be worked out between the basic courses and
the technology. To the extent that it is practicable to do so, the
curriculum content should be arranged so that the student who
has to drop out of school after the first year has some market-
able technical skill, such as drafting.

12
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The beginning courses in the specific technology frequently
do not require the extensive specialized equipment needed for
the advanced courses. It is thus practicable to offer the first
year of work in the technician curriculums in certain Centers
which do not offer the advanced work, with the student trans-
ferring at the end of the first year to another Cen er which is
equipped to handle the advanced instruction.

In seme fields, such as mechanieal technology or civil tech-
nology, the curriculum may be arranged in the form of options.
All students may be required to take the same courses for the
first two or three terms, then specialize in specific aspects of
the field. The options in the civil technology curriculum might
well include (a) building construction, and (b) highway and
heavy construction.

Throughout the United States, the specific content included
in certain curriculums, such as mechanical technology, varies
widely. This is due partly to varying emphasis on different
aspects of the technology in the industrial establishments where
graduates find jobs, and partly to other causes. Curriculums in
some institutions emphasize mathematics more than is the case
with other institutions. Sometiincs more emphasis is placed on
science or drawing, and sometimes on the specific technology.
Table 4 shows the differences found in the twelve curriculums
included in the analysis. The curriculum pattern chosen for
mechanical technology in the Industrial Education Centers, and
this should be standardized throughout the State, may well look
toward the median pattern as shown in this chart, with such
deviations as seem necessary to meet the needs of the employ-
ment market of the Centers.

The Area Vocational Education Branch, Division of Voeca-
tional Education, U. S. Office of Education, which administers
the Title VIII program of the National Defense Education Act,
has contracted with outstanding institutions throughout the
country for the development of suggested curriculums for the
training of highly skilled technicians in two-year programs be-
yond the high school. Two such curriculums have been p iblished,
Electrical Technology and Electronics Technology, and others
are being developed. The outlines of these suggested curriculums
are shown in Appendix D. Full details concerning these curricu-
lums are available in the publications of the U. S. Office of Edu-




cation entitled Electrical Technology (Bulletin OE-80006) and
Electronic Technology (Bulletin OE-80009). Similar bulletins
in Mechanical Technology, Chemical Technology, and Data Pro-
cessing are expected to be ready soon.

In the appendix are some material which may be useful in
developing curriculum patterns for technician training, includ-
ing the following:

a) A list of post-high school institutions which offer curricu-
lums in specific fields. (See Appendix B.)

b) Comparative analyses of distribution of content by subject
fields, in selected institutions, for instrumentation technology,
electrical technology, and electronics technology. (See Ap-
pendix C.) ’

c) Sample eurriculums in business data processing technology,
electrical technology, electronic technology, mechanical tech-
nology, chemical technology, production technology, and high-
way technology. (See Appendix D.)

SKILLED CRAFTSMEN TRAINING PROGRAMS

Curriculums which provide training for skilled crafts occu-
pations in institutions beyond the high school vary considerably
in the range of content included and in the length of the pro-
grams. Some schools have programs two years in length, and
others have shorter programs. In some cases the total content
needed by a craftsman who is well trained in all the branches
of his craft is broken down into segments, and training pro-
grams are offered which aim to develop competency only in a
portion of the craft as a whole. In some skilled crafts, the range
of content needed for mastery of the craft as a whole is broad,
and the time required for the training program may be two
years or more of full-time instruction. Other crafts require short-
er periods.

A fully trained electrician, for example, needs the ability to
install light and power wiring using varied types of materials,
to install and connect motors of different types utilizing many
kinds of starting devices, to diagnose trouble in electrical cir-
cuits and electrical equipment, to interpret mechanical and elec-
trical drawings, to use electrica: measuring instruments accu-
rately and safely, to perform certain types of mechanical repairs

TABLE 4. Comparison of Mechanical Technology Curricu-
lums Among Selected Two-Year Post-High School
Programs Regarding the Number of Semester
Hours Required for the Various Areas of the

Curriculum.
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Temple Univ., (Mech.

Tech. Inst. Design) 50 10 3 4 3 2 72

Cogswell Polytechnic

Coll., San Francisco 38 2 5 12 11 2 70

Oklahoma State Univ.

Technical Institute 37 5 6 10 10 — 68

Broome Tech. Comm. Coll.

Binghamton, N. Y. 35 8 7 2 12 2 66

Wentworth Inst., Boston

(Metals Technology) 40 13 15 4 5 3 80

Arlington State College

Arlington, Texas 30 9 7 6 14 3 69

Southern Tech. Inst.

Chamblee, Georgia 32 i i 5 8 16 75

Wentworth Institute

(Production Technology) 33 11 8 4 7 17 80

Coffeyville College,

Kansas 30 15 8 12 9 6 80

Charlotte College

Charlotte, N. C. 26 i 12 b 10 17 i

Milwaukee Inst. of Tech.

(Mech. Technol.-Design) 22 6 4 16 10 7 65

Milwaukee Inst. of Tech.

(Mech. Technol.-Manufac.) 12 6 4 4 12 27 65
Median 325 7.5 7 5 10 45| N1
Range 12— (2— [8— |[2— |3— |0— 66—

50 15 15 16 14 27 80
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to electrical equipment, and the like. To develop the technical
skills needed, he must study direct and alternating current cir-
cuits and machinery, basic electronics, electrical measuring in-
struments, wiring practices and codes, wiring diagrams, and
many other things. Such study takes a considerable amount of
time, since it must be supplemented with basic instruction in
science, mathematics, and drawing, which are related to the
craft. The length of the pre-employment curriculum for this
craft may well be two years in length. Other skilled erafts which
need this length of program include printing, auto mechanics,
.aachine shop practice, air conditioning and refrigeration, and
possibly others. Toolmaking may require a somewhat longer
program.

A pre-employment training program of shorter length, per-
haps one school year, is frequently utilized for those crafts
which require certain types of training which are difficult to
provide within the walls of the school. Among these are car-
pentry, plumbing and steamfitting, bricklaying and other trowe}
trades, and sheetmetal work. The training of the student is
rounded out by apprenticeship or other patterns of on-the-job
training. When proper relationships are established with em-
ployers and unions, credit toward apprenticeship may be given
for training received in the school. Experience has shown that
pre-apprenticeship training in a good vocational school lessens
the drop-out rate for apprentices as compared with drop-out
from apprenticeship when no full-time training is provided.

The training content of the curriculum designed to prepare
persons for the skilled crafts is derived from job analysis. The
curriculum is planned from data obtained from a detailed anal-
ysis of the understanding, manipulative skills, and technical
skills cf the worker in the particular craft for which the cur-
riculum is designed. Usually, the tasks of the worker are ana-
lyzed in considerable detail, und from this analysis the curricu-
lum is developed. Operations and jobs to be performed in the
workshop are outlined, and related technical content is worked
out and allocated to appropriate courses in mathematics, science,
and drawing. Basic courses needed for understanding of the
related technical content are devised. These various groups of
instructional content are then organized in appropriate sequence,
with suitable time allocations, to form an integrated curriculum.
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TECHNICAL SPECIALIST TRAINING PROGRAMS

Instructional programs for the training of technical specialists
and skilled specialists usually take the form of unit courses or
a short series of inter-related courses. The content is derived
from analysis of the occupation. Technical specialist training
programs will probably be few in number, ard usually will be
offered to employed persons who desire to prepare themselves
for such technical jobs as testers of specific materials or equip-
ment, or inspectors of various types.

SKILLED SPECIALIST TRAINING PROGRAMS

Numerous jobs exist in the skilled specialist field, and some
of them lend themselves well to pre-employment training in a
Center. Knife grinder, knitting machine fixer, sewing machine
repairman, tool-grinder operator, and upholsterer are examples
of such jobs. Relatively short but intensive courses are utilized
for the training, and the instruction is usually confined to a
single shop.

EXTENSION TRAINING PROGRAMS

Extension courses for workers employed in industrial and
technical occupations will comprise a substantial portion of the
total enrollment in most of the Centers. These take the form of
unit courses of relatively short length, or series of such courses,
and will be offered at hours suited to the needs of the students
who will include both day and shift workers. Often these courses
are units of the long pre-employment courses, modified in length
and content to meet the needs of the extension students. Others
are developed specifically for extension training, and based upon
analysis of the specific needs.

PART-TIME TRAINING PROGRAMS

Up to the present time, a relatively high proportion of the
total student body has been made up of employed persons pur-
suing part-time programs, and high school students who spend
half of their school hours in the Centers. As time goes on and
the facilities and prestige of the Centers grow to new levels, it
is probable that increasing numbers of high school graduates




and others who have dropped out of high school will enroll in
the Centers as full-time students. As this growth develops, the
facilities for day-time instruction will be filled with high school
graduates and adults, leaving little room for students still in
high school. When that time arrives, the high school students
for whom the Centers should provide training may well be lim-
ited to selected students who desire to continue their training
in the Centers after they are graduated from high school, and
for whom basic programs could be devised which would gear
in with later study at the Centers.

Among the present program patterns in the Centers is the
15 hour per week pre-employment curriculum, which is offered
during the day time and in the evening. This is designed to meet
the needs of persons who must work part time. Students in these

programs carry approximately half the normal full-time load,
and thus will be required to attend classes for four years to
complete the two-year full-time curriculums. This is a desirable
phase of the total program, and steps may well be taken to make
adequate provision for such students in the years ahead and to
encourage enrollment on this basis.

If the Centers are to meet the training needs for persons of
varying backgrounds and abilities, high school graduates, ma-
ture youth who have dropped out of high school, adults who are
employed and who are unemployed, the over-all curriculum offer-
ings will need to be varied in types and levels, and be scheduled
to meet the needs of all. This is a large task, but with the re-
sources of the Centers and the support accorded them it should
be possible of accomplishment.
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CHAPTER IV

MANPOWER NEEDS OF NORTH CAROLINA INDUSTRY

This chapter deals chiefly with selected findings of the North
Carolina Study of Technical and Skilled Manpower, which study
was recently completed by the Employment Security Commis-
sion of North Carolina. Estimates of manpower needs which
were obtained from other sources are discussed in the latter
portion of the chapter.

Manpower needs are the bases on which all types of good
occupational training programs, of whatever level, are devel-
oped. In planning the programs for the Industrial Education
Centers, it was necessary that valid data on the manpower needs
of North Carolina industry be secured. The need for a study of
manpower requirements was discussed with the State Employ-
ment Security Commission, the most logical agency to conduct
such a study. Out of an awareness of this need and other bene-
fits which could be gained from such a study, it was initiated by
the Commission. The Manpower Study was made by the Com-
mission’s Bureau of Employment Security Research under the
direction of Hugh M. Raper, director, and David A. Garrison,
assistant director of the Bureau, with immediate responsibility
delegated to James C. French, supervisor of research studies.

The findings of the Manpower Study form a sound basis for
the planning of training in the Industrial Education Centers.
The methods used in making the study and the professional care
in which it was executed make it especially valuable to educa-
tional planning. The thoroughness with which the survey forms
were developed and tried out, the sampling procedures used, the
well-organized training session for the analysts who did the in-
terviewing, and the use of the interview method as opposed to
the mailed questionnaire method strengthen the validity of the
Manpower Study.

SELECTED FINDINGS OF THE NORTH CAROLINA STUDY OF
TECHNICAL AND SKILLED MANPOWER

The Employment Security Commission of North Carolina has

published the full results of its Manpower Study. Selected por-
tions of the results are included in this section, and were taken
from the report of the Manpower Study.*

One of the major purposes of the Manpower Study was fo
“provide the North Carolina State Board of Education with a
set of guidelines for use by the Department of Curriculum
Study and Research and Industrial Education Centers as an
aid in planning curricula with the stated needs of industry.”

Methods of Conducting the Manpewer Study

To best determine industry’s future manpower requirements
for technicians and selected skilled craftsmen, Employment Se-
curity Commission labor market analysts interviewed manage-
ment representatives in a sample comprised of more than 1,200
establishments found in 24 of North Carolina’s important in-
dustries. This sample accounted for nearly 62 per cent of total
employment in the industry divisions studied and represented
10,078 firms.

Data were collected throughout the State by a team of Em-
ployment Security Commission labor market analysts who were
given special instructions in survey methods, procedures, and
objectives. The analysts recorded data on three types of sched-
ules which were identified as (1) Employer Data Sheet, (2)
Technician Data Sheet, and (8) Skilled Data Sheet.

The discussion of occupational scope and industrial scope
which follows is adapted from the report of the Manpower
Study. This represents a portion of a thorough treatment of
methodology which is included in the report of the Manpower
Study.

Occupational Scope—Technicians
The survey of technical occupations was “open-ended”. To
facilitate identification of all possinle technical occupations the

* North Carolina Study of Technical and Skilled Manpower. Employment Security Com-
mission of North Carolina, Bureau of Employment Security Research, Raleigh, 1962,




following supplements to the survey instrument were used as
guides.

(a) A prepared list of definitions referred to as “Some Typical
Technical Occupations.” The DICTIONARY OF OCCUPA-
TIONAL TITLES was used as a basis for development of
listed technician definitions. Some technician definitions
were developed for survey purposes from related, combined,
or parts of specific definitions listed in the D. O. T. (See
Appendix F for definitions.)

(b) A general description of technician-level work entitled,
“Definition of Technician.” (See Appendix E.)

(c) A third measure of technician-level work was stated on the
questionnaire which indicated basic minimum criteria for
identifying a technical occupation as follows:

® The occupation lies between that of a skilled eraft and a
scientific profession.

e The occupation requires technical competency based up-
on specialized, intensive training in technical subjects
involving the direct application of functional aspects of
related sciences and mathematies.

e The occupation is one in which most of the person’s
work is concerned with the application of technical

knowledge and technical understandiiig in contrast with
manipulative skills.

e The occupation is one for which adeqnate technical train-
ing can usually be provided in vocational-technical pro-
grams on the secondary level, extension programs for
out-of-school-vouths and adults on a full-time basis, or
terminal technical courses at the post-high school level
of not more than two years in length.

Through application of the above-named tools for defining the
technician level of work, £5 different jobs were identified. In
addition, 11 other positions were identified as being of a tech-
nical nature, but are not included in the report because these
jobs were highly specialized and involved relatively few workers.

Occupational Scope—Skilled Occupations

In addition to the study of technicians, 32 skilled occupations
for which there was a known general shortage of workers, were
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selected and defined for inclusion in the occupational scope of
the survey. Skilled occupations were selected for study on the
basis of the following considerations.

Occupations which were considered numerically important
to the industrial composition of the North Carolina labor market.
Jobs which were known or expected to be in short supply.

Types of work requiring an extended period of vocational edu-
cation or industrial training.

Application of the above criteria resulted in the pre-selection
for study of 32 skilled erafts. Included in this number were 11
jobs which generally crossed industry lines. These jobs were
considered in all of the industries surveyed. The remaining 21
selected skilled jobs were characteristic of specific industries and
were, therefore, surveyed from lists of definitions especially
prepared for use in the appropriate industries. Prelisted skilled
occupation titles and definitions used in the study are shown in
Appendix G.

Industrial Scope of Study

The Manpower Study was made to obtain a measure of tech-
nical and selected skilled manpower resources and training needs
of a substantial cross-section of North Carolina’s industrial
complex. Time and cost were factors which dictated that limita-
tions be placed on the scope of the study. Despite some neces-
sary restrictions to coverage, it is believed that the study pro-
vides a realistic and valid measure of minimum future needs
in North Carolina for workers trained in the occupations studied.

Survey findings do not represent estimates of total manpower
requirements for the State because not all industries and occu-
pations could be included in the coverage. References in this re-
port to “North Carolina” or to “statewide” survey findings,
therefore, apply only to the selected industries which comprise
the survey scope and which are identified in detail in Table 5.
Likewise, no reliable occupational estimates can be provided
which take into account additional labor demands resulting from
future acquisition by the State of new industrial establishments
—and these number into the hundreds each year. The North
Carolina Study of Technical and Selected Skilled Manpower Re-
sources represents, therefore, a conservative appraisal of future
training needs.
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It was not practical to survey industrial divisions such as
finance, insurance and real estate; lumber and wood products;
wholesale and retail trade; and the major rvortion of the service
industry. These industries are generaliy characterized by hun-
dreds of relatively small employing units. Since the interview ap-
proach was used, it was thought to be economically prohibitive
to contact in these groups the valume of firms necessary for
adequate sample coverage.

Certain segments or sub-divisions of some industries studied
were also excluded from coverage and are described in footnotes
to Table 5. These exclusions were made because they involve
activities which employ very high percentages of workers in un-
skilled and semiskilled occupations not embraced by this particu-
lar study.

Agriculture, State and federal government, and non-profit
organizations were not covered by the survey because appro-
priate base data were lacking for systematic sample selection
and statistical processing.

Table 5 shows a comparison between sample employment rep-
resentation and employment in all firms encompassed by the
total survey scope. Actual employment in the 1,221 sampled
firms accounted for nearly 62 per cent of total employment in
the industry divisions studied. Data collected from the san:pled
establishments were inflated to estimates represe’*ing 10,078
firms doing business in North Carolina on June 1., 1960. At
that time, the firms which comprised the total study scope em-
ployed considerably more than one-half million workers. In-
formation with respect to sample firm selection, data collection
and processing techniques used are included in more detail in
the report of the Manpower Study.

Survey Findings—Technical Occupations

The report of the Manpower Study identifies 55 separately
defined technicians and shows various findings about them. Defi-
nitions of these identified technicians are included in Appendix
F of this publication.

Some of the key findings of the Manpower Study pertinent to
technical educational planning are shown in Table 6. Informa-
tion in this table, taken from the report of the Manpower Study;,

shows the total employment for the various technicai occupa-
tions in June, 1961, and estimates of the number of technicians
to be trained by industry and by educational institutions by the
years June, 1963 and June, 19€6. The number of technicians to
be trained and employed by industry by these years is based on
industry’s estimates of expansion, and the normal rates of at-
trition for the currently employed technicians. If expansion
plans of employers for the next five years (by June, 1966) are
to be met and replacements are 1 be provided, nearly 82 per
cent of all technicians needed will require institutional training.
One of the most significant conclusions to be drawn from this
analysis is the fact that by June, 1966, more than 6,300 individ-
uals will need to be provided with from one to two years
of institutional training, if expectations of only those employers
encompassed by the Manpower Study materialize.

Data in Table 6 are shown by technology areas as well as by
individual technician occupations. In determining the technol-
ogies, individual technician occupations were grouped in accord-
ance with similarities in job content which seemingly relate to
a particular technology or field of work.

Survey Findings—Skiiled Occupations
In addition to the 55 surveyed technician occupations which
are discussed in this chapter, 32 selected skilled occupations were

surveyed. Definitions for these skilled occupations are shown
in Appendix G.

Information in Table 7, taken from the report of the Man-
power Study, shows the same types of data for skilled occupa-
tions as is included in Table 6 for technician occupations. Listed
in the table are the eleven skilled occupations which were sur-
veyed in all industries covered in the survey and the remaining
21 occupations which were surveyed only in selected industries.
For each occupation, information is presented on the number of
skilled workers whom industry expects to train on the job by
the target dates June, 1963 and June, 1966. Also shown is the
number of workers who will need to be trained outside of in-
dustry by the target dates in order that anticipated additional
workers needed may be supplied.

Each occupation should be viewed independently with respect
to institutional vocational training needs. For example, the tex-
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TABLE 5. Industrial Scope of Study and Per Cent of Employment Covered By the Sample—June, 1960

Statewide Toetals—June, 1968 Standard Industrial Classification: Statewide Sample Coverage—June, 1960
Sampled Employment
S | g o ety T R K
10,078 590,632 XXXX All Industry Divisions Surveyed ...... ... ... ... 1,221 364,344 61.7%
3,853 456,169 XXXX Manufacturing Industries ............... ... ... . 668 286,997 62.9%
846 33,902 20. Food and Kindred Products .................... 115 18,159 53.6%
7 23,968 21..... Tobacco Manufactures® ............ ... ...... .. 7 23,968 100 %
1,041 222,445 22..... Textile Mill Produets ..................... .... 136 125,496 56.4%
256 35,710 23..... Apparel ....... .. ... ... bS 19,786 55.4%
409 44,596 26..... Furniture and Fixtures ...................... .. b7 24,174 54.2%
91 14,418 26..... Paper and Allied Produets ................... .. 32 12,415 86.1%
330 8,864 27..... Printing and Publishing ............... .. ...... 43 5,007 56.5%
113 10,918 28..... Chemicals and Allied Products® .........._..... . 16 9,129 83.6%
28 2,341 30..... Rubber Produets .............................. 19 2,288 97.7%
54 4,709 32..... Clay and Glass Produets* .................... .. 33 3,936 83.6%
39 2,462 33..... Primary Metal Industries .................... .. 16 1,978 80.3%
165 7,459 34 ... Fabricated Metal Products .............. e 23 4,123 55.3%
262 11,859 35..... Machinery, except Electrical .............. ... .. 40 7,243 61.1%
53 24,924 36..... Electrical Machinery .......... ... ............ 27 23,338 93.6%
64 4,700 37..... Transportation Equipment ...... ... .. ... .. ... .. 17 3,614 76.9%
ﬁ 9 741 38..... Instruments ........ ... .. ... ... ............ 6 726 98.0%
87 2,143 39..... Miscellaneous Manufacturing ................ .. 24 1,618 75.6%
6,225 134,473 XXXX . . Nonmanufacturing Industries .................. £563 77,347 57.5%
4,436 62,637 15-17 Construction ............. .. ... ... ... .. ... ... 211 22,624 36.1%
1,135 29,547 41-47. Transportation (except R.R.) ....... e 98 17,198 58.2%
262 13,446 48 . ... Communieations ................ .. ... . ... .. ... 54 11,144 82.9%
122 9,705 49. .. .. Other Utilities .......... .. ................... 36 7,803 80.4%
13 289 739..... Selected Business Services .............. ...... 13 289 100 %
168 1,590 891..... Engineering Services ......................... 52 1,030 64.8%
89 17,259 93. . ... Local Government® ... ... ... ........ ... .. .. .. ... 89 17,259 100 %
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1 Establishments classified by types of industrial activity as defined in the STANDARD INDUSTRIAL CLASSIFICATION MANUAL, 1957, U. S. Buresu of the Budget.

2 Excluding establishments primarily engaged in tobacce stemming and redryiag—SIC Code 214. 3 Excluding establishments primarily engaged in manufscturing and mixing agricultural fer.
tilizers—SIC Codes 2871 & 2872. ¢ Excluding establishments primarily engaged in manufacturing nonmetalic mineral products—SIC Codes 326, 827, 328 & 329. S Excluding all unincorporated
towns and all municipalities with 1960 population of less than 3,000.
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, TABLE 6. Vocational Training Requirements for Technician Occupations By June, 1963, and June, 1966

Espansien Plus Attrition—
Oceupation Title Employment Additional Workers Needs by: Plant Training Output by: | Net Outaide Training Need< by:
June, 1961 June, 1963 _ June, 1966 June, 1963 June, 1966 June, 1963 _ June, 1966
All Technicians 14,162 4,592 8,337 951 1,534 3,668 6,803
Chemical Technology 1,536 569 1,014 64 111 505 903
Chemist Assistant 1,223 483 870 53 95 430 5
Cloth Tester 23 3 8 2 3 1 5
Grey-Goods Tester 39 25 35 1 2 24 33
Laboratory Tester, Food 181 41 67 6 7 35 60
Paint Tester 22 4 5 1 2 3 3
Scientific Helper 48 13 29 1 2 12 27
Civil and Construction Technology 2,763 930 1,716 183 318 747 1,398
Civil and Construction Technician 464 98 220 12 28 86 192
Building Inspsctor 98 23 51 2 4 21 47
Draftsman, S.ructural 584 266 459 19 63 247 396
Draftsman, Topographical 194 80 200 26 42 54 158
Estimator (nonmanufacturing) 1,050 349 540 76 120 273 420
Instrument Man 333 114 248 48 61 66 185
Data Processing Technology 227 101 157 32 46 69 111
Programmer 111 40 65 17 21 23 44
Project Planner, Data Processing 60 31 43 13 16 18 27
Systems Analyst 56 30 49 2 9 28 40
Electrical and Electronics Technology 2,045 524 1,124 46 124 478 1,000
Electric Power Technician 152 49 101 21 39 28 62
Electronies Technician 639 166 350 10 39 156 311
Draftsman, Electrical 827 140 409 2 18 138 391
Laboratory Assistant 44 18 30 9 18 9 12
Radio/TV Transmitting Technician 355 125 200 4 10 121 190
Specification Writers, Electrical Devices 28 26 34 0 0 26 34
Designers 207 135 185 2 7 133 178
Cloth Designer 104 b3 64 1 5 b2 959
Clothes Designer 8 43 46 0 1 43 45
Fixture Designer 64 33 65 0 0 33 65
Furniture Designer 31 6 10 1 1 5 9
Industrial Technology 3,602 1,100 2,010 311 472 789 1,538
Industrial Technician 856 290 503 25 38 265 465
Cost Technician 1,006 280 529 95 162 185 367
Estimator (manufacturing) 160 bi 79 i1 18 40 61
Process-Description Wr..er 142 18 35 4 4 14 31
Production Planner 853 243 540 131 191 112 349
Time-Study Man 504 143 226 43 56 100 170
Writer, Technical Publications 8i 75 98 2 3 73 95
(Continued)
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| Table 6. (continued)
, Expansion Plus Attrition—
| Occupation Title Employment Additional Workers Needs by: Plant Training Output by: Net Outside Training Needs by:
Jure, 1961 June, 1963 _ June, 1966 June, 1963 June, 1966 June, 1963 _ June, 1966
Mechanical Technology 1,388 482 875 71 138 411 737
Mechanical Technician 270 94 186 37 79 57 107
Air-Conditioning and Refrigeration Tech. 84 40 74 13 19 27 55
Die Designer 21 1 10 1 4 0 6
Draftsman, Mechanical 828 278 495 17 33 261 462
Safety Technician 96 11 32 2 2 9 30
Tool Designer 89 b8 78 1 1 b7 Vi
Metal Technology 151 109 155 4 10 105 145
Laboratory Assistant Metallurgical 12 4 13 1 2 3 11
Sheet-Metal Technician 72 45 58 2 5 43 53
Tester 21 9 17 0 0 9 17
Welding Technician 35 46 58 0 2 46 56
X-Ray Technician Industrial 11 b 9 1 1 4 8
Quality Control and Physical Testing 1,314 259 455 96 141 165 314
Quality Control Technician 272 85 149 24 29 61 120
Cloth Tester, Quality 84 10 17 7 9 3 8
Laboratory Tester, Cotton 336 79 118 31 50 48 68
Laboratory Tester, Synthetic Fiber 25 6 15 1 1 5 14
Paper Tester 133 10 22 11 12 1 10
Yarn Tester 464 69 134 22 40 47 94
Miscellaneous Technicians 929 383 646 142 167 265 479
Clerical Technician 395 148 262 15 21 133 241
Commercial Artist 293 110 221 13 26 97 195
Mathematies Technician 23 16 23 0 0 16 23
Fingerprint Classifier 46 10 18 5 7 5 11
Sanitation Technician 17 2 6 0 0 2 6
Instructor of Trainees 155 97 116 109 113 12 3
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TABLE 7. Vocational Training Requirem.ents for Skilled Occupations By June, 1963, and June, 1966
Expansion Plus Attrition—
Occupation Title Employment Additional Worker Needs By: Plant Training Output By: Net Outside Training Needs By:
June, 1961 June, 1963 _ June, 1966 June, 1963 |_|1.—.=..o. 1966 June, 1963 _ June, 1966
All skilled occupations surveyed 58,991 14,762 29,558 5,735 11,507 9,027 18,051
Occupations surveyed in all industries 23,490 7,196 13,567 2,254 4,873 4,942 8,694
Air-Cond. and Refrigeration mechanic 1,143 346 616 87 157 259 459
Electrician 8,047 1,462 3,233 816 1,721 646 1,512
Heat Treater 142 102 209 19 41 83 168
Machinist 4,610 1,422 2,905 479 1,050 943 1,855
Molder-Coremaker 714 117 259 61 164 56 95
Pipe-steam fitter 2,645 882 1,788 256 646 626 1,142
Plater 205 85 194 22 39 63 155
Sheet-metal worker 2,667 1,624 2,290 317 656 1,307 1,634
Tool and die maker 539 236 433 41 98 195 335
Tool grinder operator 142 85 182 6 19 79 163
Welder 2,636 835 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>