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Preface

This bulletin presents both general and detailed information on the relationship
between occupational requirements and training needs. Itis arevision and updating
of BLS Bulletin 1824, Occupational Manpower and Training Needs. This bulletin
was prepared as part of the Bureau of Labor Statistics program for preparing
and disseminating projections of economic and occupational and industrial employ-
ment data.

Information needed to plan education and training programs and for vocational
guidance includes projections of occupational requirements and information on
occupational training. Chapter 1 of this bulletin discusses how occupational
projections and training data can be used in planning and counseling. Chapter 2
presents an overview of occupational projections, and Chapter 3 provides informa-
tion from a variety of sources on the status of occupational training. Chapter 4
gives detailed information on how workers in specific occupations obtain training,
along with projections of employment requirements for each of these occupations,
and statistics on training programs to the extent that they are available.

This bulletin was prepared in the Division of Occupational Outlook of the Bureau
of Labor Statistics under the general direction of Neal H. Rosenthal. Daniel E.
Hecker supervised the preparation of the bulletin. Harold Blitz, Chester Levine,
Max Carey, Anne Kahl, and H. James Neary contributed to the collection, prepara-
tion, and analysis of the data.

Material in this publication is in the public domain and may be reproduced with-
out the permission of the Federal Government. Please credit the Bureau of Labor
Statistics and cite the name and number of the publication.
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Chapter 1.

Occupational demand and supply information are
key elements in vocational counseling and planning
education and training programs. Although many indi-
viduals make career decisions based on substantial oc-
cupational information, others use little or no such data
in planning their working life. Some are successful, but
others are not because of misinformation or lack of
information. Similarly, planners of education and train-
ing programs often do not have adequate occupational
information to make wise decisions. As a result, voca-
tionally oriented programs may prepare students
for jobs in overcrowded fields while a shortage
may exist in other fields.

Occupational demand and supply information serves
many other purposes. Such data may be used to alert
government and other interested parties to potential
occupational supply-demand imbalances; to help
choose between program or policy alternatives; to pro-
vide information necessary for developing other types
of projections; and to encourage an informed and re-
sponsible public concern for occupational supply-
demand problems.

Information in this bulletin serves all of these pur-
poses. Other Bureau publications, however, focus on
some uses more sharply. The Occupational Outlook
Handbook, for example, which draws on the same re-
search, provides information for use in vocational guid-
ance.

Data in this bulletin reflect the national situation.
Most vocational counseling and education and training
planning, however, are done at the State or local level.
To meet the needs for local data, the Bureau of Labor
Statistics (BLS), in cooperation with the Employment
and Training Administration and the individual State
employment security agencies, has established the Oc-
cupational Employment Statistics Program. This pro-
gram has the following three elements:

1. The Occupational Employment Statistics Survey
—collects wage and salary employment data by occupation
and industry from nonfarm establishments by mail.

2. The National/State Industry-Occupation Matrix
System—shows total employment in 241 occupational
categories, cross-classified by 201 industrial sectors for
each State and the District of Columbia. These tables are
used to project occupational requirements for States and
sub-State areas.

3. The State and Area Occupational Projections
Program—assists State employment security agencies in

Using Occupational Data for Planning and Counseling

projecting occupational requirements for States and areas.
The program encompasses the training of analysts in pro-
jection techniques, research on methods of developing
projections, the development of computer systems, and the
publication of national data for use by States.

Under the Occupational Employment Statistics
Program, projections of 1985 occupational require-
ments are expected to be available in the fall of
1976 for all States and Standard Metropolitan Statistical
Areas (SMSA’s) of 50,000 population or more that are
consistent with the national occupational projections
presented in this report. Information on the availability
of data for individual States can be obtained from the
State agencies listed in appendix D of this bulletin.

Data on projections

This bulletin presents information on future require-
ments for 241 occupations analyzed during preparation
of the 1976—-77 edition of the Occupational Outlook
Handbook. These occupations are projected to include
about 70 million workers or approximately two-thirds
of all workers in 1985. Most of these occupations re-
quire considerable training. For example, projections
account for about 90 percent or more of professional,
sales, and craft workers, and 80 percent of clerical
workers.

The data are part of the continuing BLS program to
develop economic and employment projections. Ap-
pendix A gives underlying assumptions as well as
methods used. Some assumptions are quantitative,
such as the unemployment rate, average weekly hours,
and level of the Armed Forces. Others are qualitative
such as those concerning the international political cli-
mate; the institutional framework of the American
economy, economic; social, technological, and scien-
tific trends; and fiscal and monetary policies of the
government.

Some assumptions that have significant effects on the
projections, such as how energy needs of the United
States will be met in 1985, cannot be made with preci-
sion. The outcome will depend largely on the policies of
future administrations and of the oil-producing coun-
tries, as well as other uncertainties. Users, therefore,
should be aware that these projections represent the
level of employment required to produce the amount of
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goods and services implied in the Bureau’s model of the
1985 economy.

The key item in this bulletin on demand is the pro-
jected number of openings by occupation. These esti-
mates reflect projected growth and estimated separa-
tions from the labor force for all causes, including
death, retirement, sickness, and family responsibilities.
Openings created because of shifts from one occupation
to another are not included in the estimates of job open-
ings, because of a lack of information.

Data on supply

Estimates of future occupational openings comprise
only part of the information needed to evaluate career
prospects and the adequacy of education and training
programs. Information also is needed on the prospec-
tive supply of workers by occupation. The key item in
the data on supply is projected new entrants. For each
occupation such data include (1) the number of persons
completing training specifically designed to prepare
them for work in that occupation, (2) the number com-
pleting related training, (3) the proportion of persons
completing specific training or related programs who
can be expected to seek entry to the occupation, (4) the
number of workers who can be expected to transfer
from other occupations, (5) the number of qualified
persons not currently in the labor force who can be
expected to seek employment in the occupation, (6)
unemployed persons who are qualified to work in the
occupation, and (7) the number of qualified
immigrants.!

The ability to determine supply varies among occupa-
tions, depending on the availability of current data on
entrants from each of these sources and the reliability of
projections. In general, much better data are available
on entrants from specific training programs than from
other sources. The supply of physicians, for example,
can be analyzed with some confidence. Entry is limited
to graduates of U.S. medical schools and qualified im-
migrants, and virtually all graduates and qualified im-
migrants become physicians. Therefore, projections of
medical school graduates, plus projections of qualified
immigrants are all that are needed to specify supply.
Good data are available on medical degrees granted in
the past, and M.D. degrees are projected through fairly
reliable methods. Good historical data on immigrant
physicians are also available on which to base projec-
tions. Other components such as occupational transfers
and labor force reentrants are negligible in this occupa-
tion, and the lack of such data are, therefore, not crucial
to the analysis.

! A detailed discussion of occupational supply is presented in
Occupational Supply: Concepts and Sources of Data for Manpower
Analysis, Bulletin 1816 (Bureau of Labor Statistics, 1974).

For several other occupations, sufficient data are
available to specify future supply, but the results must
be used with caution because some of the sources of
supply are difficult to project. For example, in engineer-
ing, the primary source of supply is new graduates of
engineering schools, and data are available on degrees
granted in the past on which to base degree projections.
Also, data are sufficient to develop estimates of the
proportion who can be expected to seek work as en-
gineers. In the past, large number of workers also have
entered engineering from other sources, including new
college graduates with degrees in related fields such as
mathematics and the physical sciences, transfers from
other occupations, and immigrants. Prospective supply
from these sources can be projected, based on past
trends. These data, however, must be used cautiously
because relative wages among related occupations and
the availability of jobs in engineering versus related
fields, which can vary greatly over time, influence the
number of prospective entrants.

For occupations which are predominantly female, for
example, nurses, a significant proportion of entrants
come from the pool of qualified workers not in the labor
force. Very little data are available on past patterns of
entry and reentry from this source and the number who
seek to enter depends on a variety of factors that are
difficult to analyze, including relative wage rates, and
the choice between work and other activities by women
whose husbands provide adequate income.

Many other occupations requiring formal training
have limited data on training completions and entry
rates, making adequate analyses of supply impossible.
In general, these occupations can be filled by workers
from a number of different training programs and a
significant portion of training can be provided on the
job. These occupations include many in professional
and administrative fields, such as marketing and per-
sonnel workers, but many are in the skilled craft occu-
pations such as T.V. repairers, electroplaters, and car-
penters.

For many occupations, comprehensive supply
analyses are not meaningful because, compared to the
number of job openings, large numbers of workers
possess entry level skills. For example, the number of
workers qualified to become receptionists is much
greater than the number of positions available, but the
number of persons seeking such jobs depends on rela-
tive wages, the availability of comparable jobs, and
other market forces.

Chapter 4 presents supply analyses for a limited
number of occupations; for other occupations, avail-
able current training data are presented. Chapter 3
assesses data availability from all types of training
sources including junior colleges, the Job Corps, and
other Government-sponsored programs, vocational
education, registered apprenticeships, and colleges and
universities. Appendix C summarizes in tabular form
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all available data for those occupations discussed in
chapter 4.

Uses of data in planning

Occupational projections and training data are used
in a variety of ways to plan education and training
programs. Previous issues of this publication? have in-
dicated several uses, including statistical analyses in
which data can be arranged by size of annual openings,
growth rates, or employment size, and analyses in
which comparisons can be made of current training and
projected annual openings. In addition, examples of
how national and State job prospects can be compared
have been shown.

Illustrations of uses were also presented for analyz-
ing specific occupations, including (1) occupations for
which 4 years of specialized college training are re-
quired or preferred, but in which entrants come from a
variety of other sources, (2) occupations for which for-
mal vocational training (apprenticeship) is recom-
mended, but in which many workers nevertheless enter
by casual on-the-job training methods, and (3) occupa-
tions for which formal occupational training generally is
not required.

Individuals engaged in vocational guidance and plan-
ning education and training programs should under-
stand the limitations of data on occupational projec-
tions and training. For example, data on annual open-
ings exclude those arising from occupational transfers.
Some occupations may have many more openings than
this bulletin indicates because large numbers of work-
ers transfer to other occupations each year. This may
occur because the occupation (1) is an “entry”’ occupa-
tion and the normal career ladder follows an established
pattern, or (2) the occupation has low wages and/or
poor working conditions which result in high turnover.

Transfers may also add significantly to supply in oc-

* Occupational Manpower and Training Needs, Bulletin 1701,
1971, and Occupational Manpower and Training Needs, Bulletin
1824, 1974.

cupations that are subject to large numbers of entrants
from other occupations due to factors such as estab-
lished career ladder patterns or high relative wages.
Therefore, this bulletin may significantly understate the
number of workers expected to seek jobs in the occupa-
tion. Furthermore, when employers desire experienced
workers, care must be used by planners in expanding
training programs for the occupation.

In addition, this bulletin does not include training
programs sponsored under CETA or employer training
programs other than registered apprenticeships. Statis-
tics on supply also do not include workers who qualify
for occupations through Armed Forces training, cor-
respondence school training, private vocational school
training, or partial completion of a formal training pro-
gram.

To use the data in this bulletin, therefore, the demand
and supply structure of the occupation must be under-
stood. On the supply side, the discussion of occupa-
tional training requirements in chapter 4 should be con-
sidered along with all available statistical data. Consid-
eration must be given to questions such as: Is the
number of reentrants to the labor force generally large
in this occupation? Does Armed Forces training play a
significant role in training workers for this occupation?
Do established career patterns and career ladders indi-
cate that large numbers of workers will desire to trans-
fer into the occupation from related fields? Do em-
ployer training programs (other than registered appren-
ticeships for which data are available) provide large
numbers of workers in these occupations? On the de-
mand side, questions should concern the significance of
openings caused by workers transferring to other occu-
pations. Many questions can be answered with some
assurance and will cause few problems in the
analysis. The answers to others are in doubt, and deci-
sions based only on available statistics must be consid-
ered carefully. Some further information, however,
can be developed from the studies referred to in the
bibliography in appendix E. The BLS also is developing
information, to be available in late 1976, on occupa-
tional mobility, employer training in selected craft
occupations in selected industries, and working patterns
of college graduates.
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Chapter 2. Occupational Projections

This chapter presents projections of occupational re-
quirements through the mid-1980’s based on the
Bureau’s extensive studies of economic growth, tech-
nological change, and industrial and occupational
trends. Appendix A furnishes information on the as-
sumptions underlying these projections. Appendix B
presents projections of specific occupations. More de-
tail on the economic and industry projections underly-
ing the occupational projections is presented in the
March 1976 issue of the Monthly Labor Review.

Factors affecting occupational employment

Many factors will change employment levels of major
occupational groups and specific occupations: (1)
Growth rates of industries. Rapid growth in an industry
likely would cause rapid growth of occupations heavily
concentrated in that industry. Similarly, slow growth of
an industry likely would cause slow growth for occupa-
tions heavily concentrated in it. (2) Changing occupa-
tional structure within an industry. Such changes can
result from a variety of causes. Technological innova-
tions in machines or production processes can cause
employment in occupations to expand or contract and
create a need for new occupations. For example, the
computer resulted in the emergence and rapid growth of
employment of programmers, systems analysts, and
computer operators, but contributed to the decline in
relative importance of file clerks and other clerical oc-
cupations. Changes in business operations, such as a
shift to self-service in stores, also alter the occupational
structure of industries. In addition, supply-demand
conditions in one occupation may affect the demand for
another. For example, in hospitals, nurses aides have
been substituted for registered nurses during periods
when registered nurses have been in short supply.

Changing occupational structure

Various factors will interact to change the occupa-
tional mix of the U.S. economy between 1974 and 1985,
but most long-term trends among major categories of
workers—white-collar, blue-collar, service, and farm
workers—are projected to continue.

From assumptions discussed in appendix A, total
employment is expected to increase about 20 percent,

from 85.9 to 103.4 million.® Employment in both
white-collar and service jobs is expected to grow faster
than total employment, but employment in blue-collar
Jjobsis expected to grow more slowly. Farm workers are
expected to decline.

White-collar workers, the largest major occupational
category, are projected to rise by almost 28 percent
between 1974 and 1985, from 41.7 to 53.2 million (chart
1). Service workers also are expected to rise by about 28
percent, from 11.4 to 14.6 million. Blue-collar workers,
the second largest major occupational category, are
expected to increase by only 13 percent, from 29.8
million in 1974 to 33.7 million in 1985. The number of
farm workers will decline 39 percent from 3 million in
1974 to 1.8 million in 1985.

By 1985, white-collar workers are expected to make
up 51.5 percent of the economy’s total employment, up
from 48.6 percent in 1974 (chart 2). The share of the
total attributed to service workers also is expected to
increase, from 13.2 to 14.1 percent. The blue-collar
share of total employment, on the other hand, is ex-
pected to decline from 34.6 percent in 1974 to 32.6
percent in 1985, despite the projected increase in the
number of these workers. Farm workers are expected
to make up only 1.8 percent of total employment in
1985, down from 3.5 percent in 1974,

Growth trends in major groups

Professional and technical workers. Professional and
technical employment, which includes such highly
trained personnel as physicians, lawyers, engineers,
and scientists, is expected to rise from 12.3 million in

3 Statistics on employment in this report are based on the concept
used by the Current Population Survey that each individual is counted
once in his major occupation. The data for total employment here,
therefore, differ from a count of jobs as presented in the articles by
Ronald E. Kutscher, and Charles T. Bowman and Terry H. Morlan, in
the March 1976 issue of the Monthly Labor Review. Since one worker
may hold more than one job, the job count in these articles is greater
than that presented here. Additional differences between the totals
occur because the job count is based primarily on data from a survey
of establishments collected by State agencies in a cooperative pro-
gram with the Bureau of Labor Statistics, and the count of individuals
is based on a survey of households conducted by the Bureau of the
Census for the BLS. The reasons that cause the employment count to
differ between these two surveys are indicated in ‘‘Comparing Em-
ployment Estimates from Household and Payroll Series,”” Monthly
Labor Review, December 1969, pp. 9-20.
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Chart 1

Through the mid-1980’s employment
growth will vary widely among occupations
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Projected percent change, 1974-85
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Other service workers
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Chart 2

Employment is expected to continue to shift
toward white-collar and service occupations
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1974 to 16 million in 1985 or one and one-third times the
rate of increase projected for total employment. As a
result, the share of total employment attributed to pro-
fessional and technical workers is expected to grow
from 14.4to 15.5 percent over the 1974 —8S5 period (table
1).

Employment in this area is expected to expand as a
rising population requires more goods and services and
as the Nation makes greater efforts in energy explora-
tion and production, mass transportation, urban re-
newal, and environmental protection. The quest for
scientific and technical knowledge is bound to grow and
raise the demand for scientific and technical workers.
During the late 1970’s and early 1980’s, emphasis will
continue on social sciences and medical services. The
demand for professional workers to develop and use
computer resources also is projected to grow rapidly.

Although professional and technical workers as a
group are eXpected to increase rapidly, growth rates
will differ among individual fields. Noteworthy is the
difference between two of the largest occupations in the
group—registered nurses and teachers. Employment of
nurses is projected at 1.2 million in 1985, about one-half
more than the number employed in 1974, as the popula-
tion grows and as a larger percentage of the population
becomes older. The number of people covered by hos-
pitalization and medical insurance, including medicare
and medicaid, also will increase and stimulate demand
for nurses. At the same time the older population is
growing, the teen-age population will decline due to the
low birth rates of the 1960’s. Consequently, the demand
for secondary school teachers is expected to decline
slightly, from about 1.2 million in 1974 to about 1.1
million in 1985. A more rapid decline in employment
would be projected if it were not for an anticipated
decrease in the ratio of students to teachers.

Managers and administrators. Employment of mana-
gers and administrators is projected to reach 10.9 mil-
lion in 1985, up from 8.9 million in 1974, or a slightly
faster rate than that anticipated for total employment.
The share of total employment attributed to managers
and administrators is expected to increase by a small
amount, from 10.4 to 10.5 percent in 198S.

Changes in business size and organization have re-
sulted in differing trends for self-employed and salaried
managers. The number of self-employed managers
(proprietors) is projected to continue to decline as the
trend toward larger business establishments continues
to restrict growth in the total number of business estab-
lishments. The expansion of some kinds of small
businesses, such as quick-service grocery stores and
restaurants, however, should slow the rate of decline.
Requirements for salaried managers, on the other hand,
are expected to continue to grow rapidly as firms in-
creasingly depend on trained management specialists.
Technological developments will contribute further to
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Table 1. Employment in 1974 and projected
requirements in 1985 by major occupational group

[ Numbers in thousands|

1974 Projected
Occupational group employment  |1985 requirements
Number | Percent] Number |Percent
Total...ooovieieeieeeee, 85,936 | 100.0 | 103,400 100.0
White-collar workers.................... 41,739| 48.6| 53,200[ 51.5
Professional and technical

WOTKEIS. ..o, 12,3381 14.4| 16,0001 15.5
Managers and administra-......

BOIS .o 8,941| 10.4| 10,900 10.5
Salesworkers..........ccoooeeeennd 5,417 6.3 6,300 6.1
Clerical workers ..................d 15,043| 17.5( 20,100 19.5

Blue-collar workers ..................... 29,776 34.6| 33,700 32.6
Craft and kindred workers....... 11,477 13.4| 13,800f 13.3
Operatives........ccoeeevvneeiinnns 13,9191 16.2| 15,200 14.7
Nonfarm laborers.................. 4,380 5.1 4,800 4.6

Service WOrKers .........coeevveeenevennes 11,373 13.2] 14,600 14.1
Private household workers ......] 1,228 14 900 .9
Other service workers............ 10,145] 11.8f 13,700 13.2

Farm workers........cooevveiiiiiinennnny 3,048 35 1,900 1.8

NOTE: Detail may not add to totals because of rounding.

employment growth. For example, more technically
trained managers will be needed to administer research
and development programs and make decisions on the
installation and use of automated machinery and com-
puters.

Manager employment in various industries is ex-
pected to increase at different rates. For example, in the
relatively slow growing manufacturing sector, em-
ployment of managers between 1974 and 1985 is pro-
jected to increase about 10 percent contrasted with a 40-
percent growth in service industries.

Salesworkers. Employment in sales occupations is pro-
jected to rise from 5.4 million in 1974 to 6.3 million in
1985, but the rate of increase is slower than that antici-
pated for total employment. As a result, the proportion
of total employment attributed to sales workers is ex-
pected to decrease from 6.3 to 6.1 percent.

Much of the growth in salesworkers is expected to
stem from expansion of the retail trade industry, which
employs about one-half of these workers. The demand
for both full-and part-time salesworkers in retail trade is
expected to increase as population grows and stores
remain open longer and expand into suburban areas.
However, the more widespread use of laborsaving
mechandising techniques, such as self-service and
checkout counters, should moderate employment
growth. Consequently, the rate of growth for sales-
workers in retail trade is expected to be somewhat
slower than that for salesworkers in wholesale trade,
insurance, real estate, and manufacturing.



Clerical workers. With 15 million workers in 1974, the
clerical group was the largest of all occupational
groups. Clerical employment is expected to rise to 20.1
million in 1985, an increase of about one-third, or more
than any other group but service workers, excluding
private household. The clerical share of total employ-
ment is projected to rise from 17.5 to 19.5 percent
during the 1974-85 period. Developments in computers,
office equipment, and communications devices will re-
tard employment growth in some clerical occupations
and increase it in others. Growth in the employment of
file clerks and office machine operators, for example,
will be limited as computers are used more extensively
to arrange, store, and transmit information. At the same
time, employment of computer and peripheral equip-
ment operators is expected to increase substantially.
Advances in mail processing equipment should have an
adverse impact on the growth of postal clerks. Dictation
machines have reduced severely the need for stenog-
raphers, and further reductions are anticipated, al-
though the need for stenographers who are trained as
court reporters is expected to increase.

Technological developments are unlikely to affect
many types of clerical workers, including secretaries,
typists, and receptionists, whose jobs involve a high
degree of personal contact. Employment in these three
occupations is projected to grow about 2.1 million be-
tween 1974 and 1985, or more than two-fifths of the total
growth in the clerical group. Secretaries alone are ex-
pected to grow nearly 1.6 million. The rapid growth
anticipated for secretaries, typists, and receptionists is
due partly to the high concentrations of these workers
in rapidly expanding industries such as medical and
other health services and miscellaneous business ser-
vices.

Craft and kindred workers. Employment in this highly
skilled blue-collar group is projected to increase at
about the same rate as total employment, rising from
11.5 million in 1974 to 13.8 million in 1985. The craft
share of total employment will continue to be slightly
more than 13 percent.

Construction trade workers and mechanics, the two
largest occupational categories in the craft group, are
expected to make up about two-thirds of the group’s
employment gain, and blue-collar supervisors and metal
craftworkers, most of the remainder. Because of ad-
vances in printing technology, very little growth is an-
ticipated in printing crafts.

The number of workers in construction trades is pro-
jected to increase from 3.5 to 4.4 million during the
1974—85 period, primarily as a result of growth in the
construction industry. Population growth and the rela-
tively low levels of housing erected in the mid-1970’s
should create a strong pressure for new housing in the
years ahead. The industry also will be stimulated as
more commercial and industrial structures are re-

quired, and as alteration and maintenance needs for
existing structures increase. Nearly all construction
trades are expected to grow and particularly rapid in-
creases are anticipated for heavy equipment operators,
plumbers, structural metal workers, roofers, cement
finishers, and electricians.

As our society becomes increasingly mechanized,
the number of mechanics needed to repair industrial
and consumer machinery is projected to rise from 3
million in 1974 to 3.6 million in 1985. A large part of this
increase is attributed to the demand for mechanics who
work on equipment powered by internal combustion
engines, such as motor vehicles and much of the heavy
construction equipment.

Mechanics who repair computers, office machines,
air conditioners, and radios and television sets are ex-
pected to grow most rapidly.

Operatives. The growth of operative occupations,
which employ more workers than any other blue-collar
group, is tied closely to the output of manufacturing
industries. As consumer demand continues to shift
from goods- to service-producing industries and as more
sophisticated technological advances increase produc-
tivity, employment of operatives is expected to slow to
half the rate of increase anticipated for total
employment—from 13.9 million in 1974 to 15.2 million
in 1985. Consequently, the operative share of total em-
ployment is expected to decline from 16.2 percent in
1974 to 14.7 percent in 1985. About 3 of every S opera-
tives in 1974 worked in manufacturing industries. Large
numbers were machine operators, assemblers, and in-
spectors. Outside of manufacturing, operatives were
concentrated in trade and transportation industries.
Many were transport equipment operatives, such as
truckdrivers and route workers.

Employment requirements for individual operative
occupations reflect different rates of growth and differ-
ing technological innovations of the employing indus-
tries. For example, the projected decline in the em-
ployment of spinners and weavers reflects not only the
anticipated relatively small increase in the output of the
fabric and yarn industry where these workers are con-
centrated, but also the increased mechanization of
spinning and weaving processes.

Nonfarm laborers. Like operatives, laborers are ex-
pected to increase less than one-half as fast as the
average for all occupations. Employment in this small
blue-collar group is projected to rise from 4.4 to 4.8
million between 1974 and 1985. Laborers’ share of total
employment is expected to decline from 5.1 to 4.6 per-
cent.

Increases in demand for laborers are expected to be
offset partially by rising output per worker resulting
from the continuing substitution of machinery for man-
ual labor. For example, power-driven equipment such
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as forklift trucks, derricks, cranes, hoists, and con-
veyor belts will take over more of the handling of mate-
rials in factories, at freight terminals, and in warehouses.
Power-driven machines also will be doing more ex-
cavating, ditch digging, and similar work. In addition,
an increasing number of plants will install integrated
systems to process and handle materials and equip-
ment.

Service workers, excluding private household.
Numbering 10.1 million in 1974, these service workers
are projected to increase to 13.7 million in 1985, a faster
rate of increase than that anticipated for any other oc-
cupational group. As a result, their share of the total is
expected torise from 11.8 to 13.2 percent. Employment
growth in this heterogenous occupational group, which
includes such jobs as police officer, cook, hairdresser,
and janitor, will stem mainly from growth in population,
business activity, and personal income. Technological
change affects service workers less than it does many
other categories; hence, productivity advances do not
restrain their employment growth very much.

Private household workers. In contrast to the rapid
employment gain anticipated for other service workers,
the number of private household workers is projected to
decline from 1.2 million to 900,000 between 1974 and
1985. A continued decline for these workers is expected
despite arise in demand for them. As personal incomes
rise and more women work outside the home, the
demand for maids and other household workers should
increase. However, fewer persons are expected to seek
household jobs because of the poor earnings and low
social status associated with these jobs.

Farm workers. Despite rapid growth in the demand for

agricultural products both at home and for export, farm
workers are expected to decline from 3 to 1.9 million
between 1974 and 1985 as productivity rises on farms.
Improved machinery, fertilizer, seeds, and feed will
lead to greater output with fewer workers. New hybrid
plants are expected to produce sturdier fruits and veg-
etables which can be harvested mechanically. De-
velopments in packing, inspection, and sorting systems
for fruits, vegetables, and other products also will re-
duce employment.

Net occupational openings

Occupational growth provides only part of the esti-
mate of future requirements. More than twice as many
openings will result from deaths and retirements as
from growth over the 1974—85 period. Openings from
growth and replacement are expected to be about 57.6
million or average 5.2 million jobs each year. Of this
number, replacement needs are expected to total 40.2
million compared with 17.4 million for growth.

Replacement needs will be more significant than job
growth in each of the major occupational groups, par-
ticularly in occupations which employ many women
and older workers. However, in some occupations,
growth requirements are likely to exceed those for re-
placement.

Occupational shifts also will create many job open-
ings. For example, when a technician is upgraded to an
engineer, a technician job opening is created. This
shift also adds to the supply of engineers. Except for
some professions specifically noted for which data are
available, estimates for job openings in this bulletin
exclude transfers. However, data are being developed
on occupational mobility from the 1970 Decennial Cen-
sus.

Table 2. Projected requirements and job openings by major occupational group, 197485

[ Numbers in thousands]

1974 Projected Percent Openings, 1974—-85
Occupational grou 1985
P rotp employment requirements change Total Growth | Replacements

TOTAL 85,936 103,400 20.3 57,600 17,400 40,200

White-col1ar WOTKETS........oovvueeiereeeiiiiei e e et e eairee e 41,739 53,200 21.5 34,300 11,500 22,800
Professional and technical workers...............o.cceevvenenn. 12,338 16,000 29.4 9,400 3,600 5,700
Managers and administrators .........c.....oooociiniiinn, 8,941 10,900 21.6 5,200 1,900 3,200
SAIBSWOTKEIS ...eeeeiiieeeee ettt 5,417 6,300 15.7 3,400 900 2,600
Clerical WOTKErS .........vvviiiiee i 15,043 20,100 33.8 16,300 5,100 11,300
Blue-collar WOTKEIS ........oovvieiriiniii e eei 29,776 33,700 13.2 12,500 3,900 8,600
Craft and kindred workers.............coooeiieiiiniiieiiineinnns 11,477 13,800 19.9 5,100 2,300 2,800
OPBIALIVES ... evevvvieiiit e s e e e 13,919 15,200 9.0 6,000 1,300 4,800
Nonfarm 1aborers ........cooovveeeniviiiiiiiice e 4,380 4,800 8.8 1,400 400 1,100
SEIVICE WOTKETS ..ovviiieteeiei e et e e e e ee e en s 11,373 14,600 28.0 11,000 3,200 7,800
Private household Workers...........coooooveveiiiieiiienniennnn, 1,228 900 -26.7 600 —-300 900
Other service WOrkers ...........ooeevviiiiiinineciiie e, 10,145 13,700 34.7 10,400 3,500 6,900
Farm WOTKEIS «..oeveceieeee e et 3,048 1,900 -39.0 —100 —-1,200 1,000

NOTE: Detail may not add to totals because of rounding.
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For ease of comparison with training data, this bulle- 1974—85 period. Average openings data were de-
tin lists job openings of individual occupations in terms veloped by dividing projected openings for the entire
of average annual openings rather than for the whole 1974—8S period by 11.
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Chapter 3. The Status of Occupational Training

Each year occupational training is needed by millions
of young people and the disadvantaged to qualify for
entry level jobs and by experienced workers who need
further training for advancement.

As shown in the preceding chapter, the Nation in-
creasingly is shifting from blue- to white-collar and
service jobs, which often require high levels of educa-
tion and skill acquired through formal training. Al-
though blue-collar jobs are projected to grow more
slowly than the average, an increasingly large propor-
tion of blue-collar workers are expected to be craft-
workers, who require more training than other blue-
collar workers. In addition, the proportion of formally
educated workers within occupations has been increas-

" ing. As these trends continue, more jobs than ever before
will require specialized training. Furthermore, occupa-
tional training is being broadened to prepare workers
for the changing nature of jobs and for changing labor
market conditions.

This chapter covers available training for occupa-
tions through:

Vocational education

Private vocational schools

Apprenticeship programs

Employer training

Armed Forces training

Federal employment and training programs

Home study courses

Junior colleges and community colleges
Colleges and universities

The discussions of occupational training cover the
nature of training programs, available data on training,
uses of data for supply-demand analysis, and problems
associated with using data. Chapter 4 discusses specific
training needed to enter each of 241 occupations. Ap-
pendix C presents statistics on training for each detailed
occupation. '

Data on occupational training are most useful when
accompanied by entry rate information, because not all
graduates of training programs for particular occupa-
tions enter those occupations. Entry rates, applied to
current or projected training completions, indicate the
number of people with specific training expected to
seek entry into an occupation. This chapter covers

11

sources of entry rates and chapter 4 incorporates avail-
able data in occupational analyses.

Arecent BLS study* provides an in-depth discussion
of ways to analyze training statistics and other data on
occupational supply for vocational guidance and educa-
tion planning and presents a detailed bibliography of
data sources.

Vocational education

Vocational education includes secondary, post-
secondary, and adult vocational and technical pro-
grams funded under the Vocational Education Act of
1963, as amended by the Vocation Educational
Amendments of 1968. The legislation provides that
vocational-technical education include within its scope
all occupations which are not generally considered pro-
fessional and do not require a baccalaureate or higher
degree.

Vocational education is conducted on three levels.
Secondary vocational education is provided to high
school students as part of the high school curriculum
and includes academic as well as vocational courses.
Post-secondary vocational education is for persons
who have completed or left high school and are availa-
ble for full-time-study in preparation for entering the
labor market. Adult education retrains as well as up-
dates and upgrades skills of persons already in the labor
force.

Types of training available. Originally, vocational edu-
cation emphasized agricultural and trade and industrial
education. It now includes other areas such as distribu-
tive occupations, health, home economics, and office
occupations. Consumer and homemaking skills are
another area, but the relation between training and an
occupation is not so direct in this field as in the other
fields. Special programs for the disadvantaged and
handicapped also are included. Curriculums are de-
signed to prepare workers for specific occupations.

4 Occupational Supply: Concepts and Sources of Data for Man-
power Analysis.
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Table 3 shows examples of instructional programs re-
lated to job titles in the Dictionary of Occupational
Titles.

Enrollments. Vocational education grew rapidly after
the passage of the Vocational Education Act of 1963,
and further growth was spurred by the 1968 amendments
(table 4). Enrolled in federally aided vocational-
technical education programs in 1974 were 13.6 million
persons, including 1.6 million disadvantaged and more
than 230,000 handicapped. Programs are grouped into
eight major vocational areas. The consumer and
homemaking area, which had the largest enroll-
ment—3.2 million—was followed by the office and
the trades and industry areas which had about 2.8 million
each (table 5). Programs with the largest enrollments in
1974 were: typing and related skills (661,730); agricul-
tural production (552,441); stenography, secretarial,
and related skills (656,522); filing and office machines

(508,915); and accounting and computing (429,708).

Completion and placements. Of the 1,921,000 persons
who had completed vocational education programs in

Table 3. Examples of curriculums offering training
for specific occupations

Major vocational area

Instructional program

Occupational title

Agriculture

Distribution

Health...........

Home economics

Office............

Technical .......

Trades and industry

Agricultural mechanics

Soil
Forestry

Floristry

Distributive services

Recreation and
tourism

Dental assistant
Medical lab assisting
Occupational therapy

Care and guidance of
children

Food management,
production, and
services

Peripheral equipment
operator -

Secretaries

Quality control clerk

Commercial pilot
training

Electronic technology

Scientific data
processing

Body and fender repair

Aircraft operation
Product design

Farm equipment
mechanic

Soil conservationist

Forest aid

Floral designer
Purchasing agent
Recreation director

Dental assistant

Medical lab assistant

Occupational therapy
aide

Child care attendant
Cook

High-speed printer
operator

Legal secretary

Claim examiner

Commercial airplane
pilot

Electrical technician

Programmer,
engineering and
scientific

Automobile body
repairer

Flight engineer

Industrial designer

SOURCE: Vocational Education and Occupations, (U.S. Department of Health,
Education, and Welfare, Office of Education; and U.S. Department of Labor,
Manpower Administration) OE80061, July 1969.
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Table 4. Enroliments in vocational education, by level,
fiscal years 1964-74

. Post-

Fiscal year Total’ Secondary secondary Adult
1964 ........... 4,566,390 | 2,140,756 170,835 | 2,254,799
1965 ........... 5,430,611 2,819,250 207,201 | 2,378,522
1966 ........... 6,070,059 | 3,048,248 442 097 | 2,530,712
1967 ........... 7,047,501 3,532,823 449,906 | 2,941,109
1968 ........... 7,533,936 | 3,842,896 592,970 | 2,987,070
1969 ........... 7,979,366 | 4,079,395 706,085 | 3,050,466
1970 ........... 8,793,960 | 5,114,451 1,013,426 | 2,666,083
1971 ........... 10,495,411 6,494,641 1,140,943 | 2,859,827
1972 ........... 11,602,144 | 7,231,648 | 1,304,092 | 3,066,404
1973 ........... 12,072,445 | 7,353,962 1,349,731 | 3,368,752
1974 ........... 13,555,639 | 8,433,750 | 1,572,779 | 3,549,110

* Unduplicated total.

SOURCE: Annual Reports, Vocational and Technical Education, 19641974, U.S. De-
partment of Health, Education, and Welfare, Office of Education, Bureau of Occupa-
tional and Adult Education.

fiscal year 1974,° approximately 60 percent were avail-

able for placement. (Of this 60 percent, about 68 percent
obtained employment in the field for which they were
trained, or in a related field; 23 percent were employed
in other fields; and 9 percent were unemployed).
Twenty-five percent were not available for placement,
and 15 percent did not report or their status was
unknown.$

Private vocational schools.

In the 1973—-74 academic year there were 7,824 pri-
vate vocational schools, including 2,401 cosmetology/
barber schools, 1,477 flight schools, 1,241 business/
office schools, and 1,077 hospital schools, according
to the NCES. Enrollments were greatest in business/
office schools (319,700); trade schools (126,342); cos-
metology/barber schools; (113,643); and vocational-
technical schools (112,605) (table 6).

Private vocational schools vary greatly in size, with
enrollments from under 24 to over 5,000 students. Most
have small enrollments, however; 90 percent have
fewer than 250 students. About 170 different course
areas were offered by the 7,824 private vocational
schools. Some business schools offer courses in short-
hand, typing, stenography, and fundamentals of ac-
counting, while others offer only one course. Trade
schools offer courses in many fields, such as auto
mechanics, barbering, locksmithing, radio-TV broad-
casting, and truckdriving. The programs in other
schools cover a broad spectrum of fields including
commercial art, health-related occupations and fashion
design.

The courses offered by private vocational education

5 See appendix C. Excludes Consumer and homemaking comple-
tions.

8 Summary Data, Vocational Education, Fiscal Year 1974, U.S.
Department of Health, Education, and Welfare, Office of Education,
Bureau of Occupational and Adult Education.



Table 5. Enroliments in vocational education, by major
vocational education area, fiscal year 1974

Vocational education area Number Percent distribution

Total ....cooovvreen, 113,555,629 100.0
Agriculture 976,319 7.2
Distribution .... 832,905 6.1
Health ...............coooovveninnn. 504,913 3.7
Occupational home economics ... 496,117 3.7
Office ..ooovvieeiiiii e, 2,757,464 20.3
Technical .........ccoovvveieinnnnn. 392,887 2.9
Trades and industry ............... 2,824,317 20.8
Consumer and homemaking ...... 3,206,567 23.7
Other programs2 ................... 1,803,023 13.3

7 Unduplicated.
2 Includes prevocational, prepostsecondary, remedial, and other not elsewhere
classified. Some overlapping with other programs.

SOURCE: U.S. Department of Health, Education, and Weifare, Office of Education,
Bureau of Occupational and Adult Education.

school are classified, for analytic purposes, into the
same seven areas used for public vocational education
programs: agriculture, distributive, health, home
economics, office, technical, and trades and industry.

In 1973—74, about 40 percent of all students in pri-
vate vocational education schools were enrolled in the
trades and industry programs; almost 23 percent in the
office programs; and approximately 16 percent in the
distributive programs (table 7).

Further detail on enrollments and data on comple-
tions are not available.

Apprenticeship programs

Training authorities recommend formal apprentice-
ship training as the best way to acquire all-round profi-
ciency in a skilled craft. It provides a thorough
knowledge of the trade and enables the apprentice
to perform most tasks completely.

Most apprenticeship programs have committees of
employers and local trade unions which interview ap-
plicants, review the trainee’s progress, and determine
when an apprenticeship has been completed satisfactor-
ily. Most programs are registered with Federal or State

Table 6. Number of private noncollegiate post-
secondary schools with occupational programs, and full-
and part-time enroliments, by type of school, 1973-74

Enroliments
Number of
Type of school schools
Total | Full-time |Part-time
Total ... 7,824 887,365 | 583,866 303,499

Vocational-technical .......... 588 |112,605 | 83,794 | 28,811
Trade ....oooovvvviviieeiiiinns 678 (126,342 | 94,200 | 32,142
Technical Institute ............ 163 | 49,260 | 38,947 | 10,313
Business/Office ................ 1,241 |319,700 | 180,156 |139,544
Cosmetology/Barber ........... 2,401 (113,643 | 91,841 | 21,802
Flight oo 1,477 | 74,963 | 23,806 | 51,157
Hospital .........cccceviiiinns 1,077 | 62,693 | 62,298 395
Other .o e, 199 | 28,159 8,824 | 19,335
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Table 7. Enroliments in private noncollegiate post-
secondary schools with occupational programs, by
program, 1973-74

[In thousands]

Percent
Program Number distribution

Total oo, 887.4 100.0
Agriculture .....ocooiii 2.1 2
Distributive ....................... 140.5 15.8
Health ... 109.2 12.3
Home Economics ...............ccovvvivinninnnne. .2 -
Office .oovveere e 202.0 22.8
Technical ..........cocvveiiiiiiiiiiiiee 80.2 9.0
Trades and Industry ..........ccooevevnnnion. 353.2 39.8

SOURCE: U.S. Department of Health, Education,and Welfare, National Center for
Education Statistics.

NOTE: Detail may not add to total due to rounding.

apprenticeship agencies. No estimate is available of the
number of apprentices in programs that are not regis-
tered.

The Department of Labor’s Bureau of Apprentice-
ship and Training (BAT) registers but does not finance
apprenticeship programs. BAT provides technical as-
sistance and support to State apprenticeship agencies
and to employers and unions in establishing and main-
taining apprenticeship programs. In addition, BAT
maintains records of new registrations, completions,
and cancellations of apprenticeship for each appren-
ticeable trade by State.” Of the 44,768 registered ap-
prenticeship completions in 1974, 58.9 percent were in
construction trades, 10.1 percent in metalworking, 5.1
percent in printing, and the remaining 25.9 percent in a
miscellaneous trades category. Since the mid-1960’s,
apprenticeship registrations have increased
significantly.® (table 8). Training craftworkers to meet
future manpower requirements has become a common
goal for employers, unions, and government manpower
officials. Apprenticeship cancellations which represent
a potential loss of highly trained workers may not be so
serious as they appear, however, since many dropouts
eventually become skilled journeymen through less
formal means. Many apprentices, particularly when
jobs are plentiful, drop their apprenticeship because of
the opportunity to work at the journeyman level.

Employer training

In employer training, workers learn occupations
either formally or informally, usually on the job. Both

? See appendix C.

8 Annual copies of Apprentice Registration Actions, by Region and
State, may be obtained from Division of Reporting Operations,
Employment and Training Administration, U.S. Department of
Labor, Washington, D.C. 20210. In addition, the annual Employment
and Training Report of the President (formerly the Manpower Report
of the President), U.S. Department of Labor, contains a tabulation on
the training status of registered apprentices.



Table 8. Training status of registered apprentices in all trades, 1962-74

Apprentice actions during year

In training In training
Year at beginning New registra- at the end

of year tions and rein- Completions Cancellations? of year

statements

155,649 55,590 25,918 26,434 158,887
158,887 57,204 26,029 26,744 163,318
163,318 59,960 25,744 27,001 170,533
170,533 68,507 24,917 30,168 183,955
183,955 85,031 26,511 34,964 207,511
207,511 97,896 37,299 47,957 220,151
2207,517 111,012 37,287 43,246 237,996
237,996 123,163 39,646 47,561 273,952
2269,626 108,779 45,102 53,610 279,693
2278,431 78,535 42,071 40,891 274,004
2247,840 103,527 53,059 56,750 264,122
2243,956 133,258 43,580 49,860 283,774
2269,214 109,706 44,768 55,285 278,867

' Includes voluntary quits, layoffs, discharges, out-of-State transfers, upgrading
within certain trades, and suspensions or interruptions for military service.
2 Reflects changes or revisions in the reporting system from previous year.

skilled and semiskilled occupations have at least three
on-the-job training paths—apprenticeship, formal on-
the-job instruction, and learning by doing.
Apprenticeship programs, discussed in the preceding
section, represent formal employer training with skills
acquired on the job in conjunction with related class-
room instruction. Formal on-the-job instruction may
range from structured training by designated instruc-
tors to periodic instruction from supervisors and other
employees.

In most instances, employer training takes place in-
formally within the work environment. Most workers,
according to a study on occupational training con-
ducted in 1963 by the Department of Labor, had ‘‘just
picked up’’ their current skills informally on the job® by
observing fellow workers, practicing during lunch
hours and coffee breaks, and by asking questions of
experienced workers.

The lack of data on employer training hinders proper
manpower analysis. The BLS, with the support of the
Employment and Training Administration, conducted a

SOURCE: U.S. Department of Labor, Bureau of Apprenticeship and Training.

Armed Forces training

The Armed Forces is one of the Nation’s largest
sources of trained manpower. Military training pro-
grams are classified in five categories: recruit training,
specialized skill training, officer acquisition training,
professional development training, and flight training.
Of these, specialized skill training is the most important
in numbers and influence. Specialized training provides
military personnel with skills for technical jobs such as
radio communication and aircraft engine repair, and for
administrative and service-related specialties such as
clerical work and military police duty.

The impact of specialized training is clearly reflected
by the occupational distribution of the Armed Forces.!!
The number of enlisted personnel in each of the nine
major occupational groups on June 30, 1975, is as fol-
lows:

Infantry, gun crews, and seamanship specialists

Electronic equipment repairers
Communications and intelligence specialists........... 122,538

pi]ot survey in 1971 and 1972 to test the feaslblllty of Medical and’ dental Spe'cialists Peseressesiiiee 83,803
collecting data on enrollments and completions of oc- Othe!' t'echn.lcal and 'all'led specialists .................... 33,872

. e .. . . Administrative specialists and clerks .................... 323,253
cupational training in selected industries, and to deter- Electrical and mechanical equipment repairers ....... 360,006
mine the best method of collecting such data.’® The  Craftworkers.............c.ococeireviuevieireeneninenennan. 86,574
results were generally positive. With further Education  Service and supply handlers...................ceeee..... 192,611
and Training Administration support, the Bureau has in Total ..o 1,605,292

progress a nationwide, full-scale survey of occupational
training for 13 occupations in selected metalworking
industries. Results of this survey should be available by
fall 1976.

% Formal Occupational Training of Adult Workers. Man-
power/Automation Research Report No. 2 (U.S. Department of
Labor, December 1964).

10 See **The BLS Pilot Survey of Training in Industry,”” Monthly
Labor Review, February 1974, pp. 26-32.

This tabulation shows that the skills of enlisted per-

"sonnel are concentrated in the mechanical and technical

areas. Thus, the military is potentially a major source of
trained civilian workers in these fields.

11 Appendix table C-6 presents detailed statistics on the 67 occupa-
tional subgroups.
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It is difficult to determine from the Armed Forces
listing the transferability of military skills to civilian
skills. For example, the Air Force occupation
Navigation/Bombing Trainer and Flight Simulator
Specialist appears to have no relation to a civilian occu-
pation. However, studies indicate that the skills neces-
sary for this service occupation are highly related to
those needed by electronics technicians. To ‘‘trans-
late’” military job titles, the Department of Defense,
Office of the Assistant Secretary of Defense for Man-
power and Reserve Affairs, has compiled a two-section
Military-Civilian Job Comparability Manual. The first
section relates military job specialties by service branch
either ‘‘highly’’ or ‘‘substantially’’ to civilian occupa-
tions. A second section, essentially the inverse of the
first, relates civilian job categories to military special-
ties. Although intended as a guide for employers and
vocational counselors in job placement for the veteran,
the manual can serve as a useful tool for manpower
analysis.

Federal employment and training programs

The Federal Government has sponsored employment
and training programs on a formal basis since the
enactment of the Manpower Development and Training
Act (MDTA) of 1962. With the passage of the Com-
prehensive Employment and Training Act (CETA) of
1973, this nationally directed program was replaced by
a decentralized system of Federal, State, and local em-
ployment and training activities. Although a few pro-
grams, such as WIN, have been retained under direct
Federal control, most Federal employment and training
funds are now distributed to State and local govern-
ments, and along with them, the responsibility for plan-
ning and managing programs. The Federal Government,
however, has retained oversight and technical assis-
tance functions.

In fiscal year 1975, there were 431 eligible units of
government, called prime sponsors, receiving funds.
The comprehensive employment and training programs
of these prime sponsors can include—but are not lim-
ited to—

¢ Outreach to make needy persons aware of available em-
ployment and training services.

o Assessment of individual needs, interests, and potential;

referral to appropriate jobs or training; and followup to help

new workers stay on the job.

Orientation, counseling, education, and classroom skill

training to help people prepare for jobs or qualify for better

jobs.

Subsidized on-the-job training.

Allowances to support trainees and their families and

needed services, such as child care and medical aid.

o Labor market information and job redesign to open up
positions for employment and training program graduates.

« Transitional public service jobs.

o Special programs for groups such as Indians, migrants,
persons with limited English, exoffenders, and youth.

The act also provides that, to the maximum extent
feasible, employment and training services, including
the development of job opportunities, be provided to
the unemployed, underemployed, and economically
disadvantaged. Every State and area that operates a
comprehensive employment development program
must have a planning council whose members represent
clients, labor, business, education, community organi-
zations, the employment service, training agencies, and
where appropriate, agriculture. The councils help gov-
ernments decide on the employment and training ser-
vices needed in their areas.

In fiscal year 1975, its first year of operation, CETA
served over 1,510,000 individuals. About 21 percent
received classroom training; S percent, on the job train-
ing; 25 percent, public service employment; and 43
percent, work experience. The remaining 6 percent re-
ceived many services designed to improve their em-
ployability. Unfortunately, under this decentralized
system, data on training are not available on a national
basis. However, State and local area data may be avail-
able from prime sponsors.

Work Incentive (WIN) Program. The Work Incentive
(WIN) Program helps recipients of Aid to Families with
Dependent Children (AFDC) get and keep jobs. WIN
was created as a program by the 1967 amendments to
the Social Security Act and was significantly changed
by the 1971 amendments to the act. Since passage of the
1971 amendments, the program has been referred to as
WIN II.

WIN 1II is administered jointly by the Department
of Labor and the Department of Health, Education, and
Welfare through State employment services (or other
employment and training agencies) and welfare agen-
cies across the country. To serve WIN participants
better, staffs of the two agencies have been brought
together in the same office at national and regional
levels and to a great extent at State and local levels as
well. WIN II may provide participants with job de-
velopment services and referrals, preparation for find-
ing employment, subsidized employment, limited train-
ing, and supportive services such as child care. Upon
registration, people receive labor market information
and voluntary referrals to jobs. During fiscal year 1975,
there were 586,060 participants, and 170,641 or about 30
percent were helped to move into unsubsidized jobs.

Job Corps. The Job Corps assists youth between 16 and
21 years of age, mostly school drop-outs, who have low
educational records and who are ‘‘economically disad-
vantaged,’’” become more responsive, employable, and
productive. The program provides basic educational
and vocational skills as well as social skills and counsel-
ing, medical, dental, and other support. The Job Corps
differs from-other Federal manpower programs in that
centers provide residential living 24 hours a day, 7 days

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

15



a week. Centers vary in enrollment from 150 to 2,200;
may be urban or rural; and serve men, women or both.
For the fiscal year ending June 30, 1974, training was
provided 63,300 corpsmembers in 61 centers in 31
States and Puerto Rico. Among the fields of training
were clerical-sales, service, forestry-farming, food ser-
vice, auto and machine repair, construction trades,
electrical appliance repair, industrial production,
transportation, and health occupations. School and
military placements constitute a significant proportion
of all placements, but job placements predominate. In
fiscal year 1974 approximately 15,250 Job Corps ter-
minees were placed in jobs, about 7,000 of whom were
placed in the field for which they were trained.

Home study courses

In 1973, more than 4.3 million persons were enrolled
in home study (correspondence) courses which were
accredited by the National Home Study Council. These
courses vary in length, skill level, and degree of
specialization, and include academic instruction, voca-
tional training, and personal enrichment programs.
Courses are useful primarily for persons already em-
ployed, in the Armed Forces, living in rural areas, or for
people who cannot leave home for institutional training.

In 1973, over 1.8 million students were enrolled in
home study private schools; over 1.5 million through
the Federal Government and the military services; over
300,000 in religious schools; and almost 14,000 in busi-
ness and industrial training. However, information is
lacking about the number of entrants, completions, and
follow-up of persons trained in specific occupations.

Community and junior colleges

Community colleges serve many functions. For some
students, they provide the first 2 years of academic
training leading to a bachelor’s degree. For others, they
offer educational programs which prepare students for
specific occupations upon graduation.

Although the typical program lasts 2 years or more, a
number of courses can be completed within 1 year.
Types of career education include business and com-
merce technologies; data processing technologies, in-
cluding computer maintenance as well as operation and
programming; health services and paramedical tech-
nologies; mechanical and engineering technologies;
natural science technologies; and public-service-
related technologies such as law enforcement.

According to the American Association of Commun-
ity and Junior Colleges, the number of schools in opera-
tion grew about 77 percent between 1960 and 1974, and
enrollments reached over 4 times the 1960 level.

Through the Higher Education General Information
Survey (HEGIS), the National Center for Education

Statistics (NCES) compiles data each year on associate
degrees and other awards below the baccalaureate.!?
These data represent all awards granted, including 2-
and 3-year degree programs offered by 4-year colleges.
Two-year colleges generally have awarded over 80 per-
cent of all degrees.

Between July 1, 1973 and June 30, 1974, the time
frame of the most recent survey for which data are
available, about 370,000 associate degrees and other
awards below the baccalaureate were granted in the
United States. More than half were in curriculums de-
signed to provide occupational competence at the tech-
nician or semiprofessional level.

The data provided by the NCES are in some cases
classified by relatively broad curriculum areas. For ex-
ample, according to the latest survey, 4,360 awards
were granted in ‘‘General data processing tech-
nologies.”’ In the absence of detailed descriptions of the
curriculum content leading to these awards, their
treatment as potential supply in more narrowly defined
occupations such as computer operator, peripheral
equipment operator, or programmer has some weak-
nesses. However, meaningful estimates of the availabil-
ity of graduates in many occupations can be made by
grouping the more narrow specialties. Data on junior
college degrees related to specific occupations are pre-
sented in appendix C.

Projections of degrees awarded below the bac-
calaureate are not available and are a critical missing
element in the supply analysis of specific occupational
fields. Statistics also are unavailable on the projected
composition of State and local junior college enroll-
ments by curriculum and full-or part-time status. How-
ever, several State administrators of junior college sys-
tems have compiled data on these and other topics. For
example, past experience in Illinois suggests that future
junior college enrollments in that State may include a
higher proportion of students in career-oriented cur-
riculums as well as increases in part-time enrollment
and adult education. Local manpower planners can
contact State junior college administrators for informa-
tion to assess State educational needs.

Colleges and universities

College training covers a wide range of subjects
—including engineering, natural sciences, humanities,
arts, business, law, and medicine. Most bachelor’s de-
gree programs require 4 years, and professional training
generally requires several additional years.

The NCES collects data on numbers of institutions,
enrollments, and earned degrees. In 1974, there were

12 For a manual describing the taxonomy, consult a Taxonomy of
Instructional Programs in Higher Education. OE-500064-70 (U. S.
Department of Health, Education, and Welfare, Office of Education,
1970).
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1,887 4-year institutions of higher education, 552 public
and 1,335 private. Since 1970, the number of 4-year
institutions has increased by 220, or over 13 percent.

Enrollments in colleges and universities have in-
creased steadily since the late 1940’s; however, the rate
of increase in recent years has been declining (table 9).
In the fall of 1974, 6,825,000 persons were enrolled in
degree-credit programs in 4-year institutions.

The number of earned degrees also has increased
steadily. In 1974, 954,000 persons earned bachelor’s
degrees, 278,000 earned master’s degrees, 33,800
earned doctorates, and 54,300 earned first professional
degrees. Earned degree statistics by curriculum and
degree level are presented in discussions of individual
occupations in chapter 4 and in appendix tables C-2 and
C-3.

Projections. The NCES, in addition to collecting cur-
rent data on earned degrees, annually develops 10-year
projections of degrees granted by curriculum at the
baccalaureate level and above. Historical trends and
projections, along with a discussion of the projection
methodology, are published in Projections of Educa-
tion Statistics to 1984 -85 (NCES 76-210). Projections
of total degrees over the 1974—8S period are presented
in the outlook for college graduates and projections by
field are presented in discussions of individual occupa-
tions in chapter 4.

The Bureau of Health Manpower within the Health
Resources Administration, U.S. Public Health Service,
U.S. Department of Health, Education, and Welfare has
collected training data on health manpower and de-
veloped projections of completions of formal training
for a number of health-related occupations. These pro-
Jjections and a discussion of the methodology are pub-
lished in The Supply of Health Manpower, 1970 Profiles
and Projections to 1990, DHEW publication No.

(LTRA) 75-38. A number of these projections are in-
cluded in discussions of individual occupations in chap-
ter 4.

Entry rates. The proportions of graduates of occupation-
ally oriented programs directly entering related occupa-
tions tend to be very high, particularly if training takes a
number of years. For example, almost 100 percent of
the medical school graduates enter medicine and about
85 percent of engineering school graduates enter en-
gineering. For many liberal arts graduates however,
particularly at the bachelor’s degree level, entry rates
into occupations directly related to a college major are
substantially lower. Liberal arts training tends to be less
occupationally oriented. While it may prepare
graduates for immediate entry into directly related oc-
cupations, it also provides necessary preparation for
entry into professional schools, teaching, or occupa-
tions where a college degree in any one of a number of
fields may be adequate preparation.

Entry rates are calculated from followup studies of
persons during or after their training. Generally, these
include data on field of study and intended or current
occupation.

Comprehensive followup data on college students are
available from American Council on Education (ACE)
surveys of college freshmen of 1961 and 1966. The 1961
cohort originally included over 127,000 freshmen, of
whom a sample were resurveyed in 1966 and 1971. The
1966 cohort included 254,000 freshmen surveyed at col-
lege entry, of whom a sample of 60,000 were resurveyed
in 1971. The surveys asked questions on high school
and college education, including major of bachelor’s
and higher degrees received, current employment and
occupational status, work activity, and type of em-
ployer. These longitudinal data allow analysis of

Table 9. Total degree-credit enroliment in 4-year institutions of higher education, and earned degrees, by level,

196364 to 197475 academic years

Earned degrees
: Total degree - i tor's excer
Academic year credit enrollment Bachelor's proftf,lsrssitonal Master's fi[r):f pro?e?:;ggzl
196364 .......oooii 3,869,837 466,486 27,667 105,551 14,490
64-65 ... 4,239,305 501,248 28,755 117,152 16,462
B5-66 ..o 4,684,888 520,248 30,799 140,548 18,237
6667 ..ot 24,984,000 558,075 32,472 157,707 20,617
67-68 ..ot 25,325,000 631,923 34,787 176,749 23,089
68-69 ... 5,638,616 728,167 36,018 193,756 26,188
69-70 ..o 5,955,644 791,510 35,724 208,291 29,866
JO-71 (i 6,290,167 839,730 37,946 230,509 32,107
T1=72 i, 6,390,782 887,273 43,411 251,633 33,363
T2-73 (i 6,473,203 930,272 50,435 264,525 34,790
T3-74 (i 6,598,259 954,376 54,278 278,259 33,826
TA=T5 (i 36,825,152 - - - -
1 Fall of academic year. SOURCE: National Center for Education Statistics, U.S. Department of Health, Edu-
2 Estimated. cation, and Welfare.

3 Earned degree data not yet available.
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occupational entries and career development over the
decade after college entry. Numerous studies based on
the ACE surveys have been published, and the BLS
currently is developing entry rates to specific occupa-
tions from the survey data.
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Additional followup studies of college students and
graduates are available from surveys conducted by col-
lege placement offices, professional societies, and
other organizations. Most of these data are limited to
graduates from a single institution or field.



Chapter 4. Relating Training to Occupational Needs

‘This chapter presents information on ways workers
qualify for jobs in each of 241 occupations. Each dis-
cussion of occupational training requirements is fol-
lowed by statistics on 1974 employment, projected 1985
requirements, percent growth from 1974 to 1985, and
projected average annual openings due to growth and
replacement over the 1974—85 period. For most occu-
pations, replacements include openings due to deaths,
retirements, and other labor force separations, but not
transfers to other occupations. Transfers, however, ac-
count for a significant number of job openings in many
occupations, and therefore estimates of average annual
openings generally understate the actual number of jobs
available. The few occupations which have data on the
number of openings from transfers are indicated in a
footnote.

Also included are the most recent data on the number

of persons completing training for the following time
periods:

Junior college graduates—academic year 1973-74

Job Corps —fiscal year 1974

Vocational education completions—fiscal year 1974

Apprenticeship completions—calendar year 1974

College graduates—academic year 1973-74 and projected

1974—-85 annual average (where available)

A dash means that statistics on training are not avail-
able.

Statistics on occupational requirements and training
also are presented in tabular form in appendixes C and
D. For occupations where sufficient data on supply are
available, a brief supply-demand analysis is presented.

A discussion of the overall outlook for college
graduates for the 197485 period and some of the major
implications of this outlook precede the detailed occu-
pational information.

The Outlook for College Graduates

During the past two decades, the advance in the
educational level of the labor force was paralleled by
the rise in the educational requirements of jobs, as
reflected in the faster growth of occupations requiring
the most education. From the late 1950’s to the
mid-1960’s, major shortages appeared among scien-
tists, engineers, teachers, and doctors. During the early
1970’s however, the supply of graduates in some fields
caught up with or exceeded requirements. The question
arises as to whether the increase in the number of jobs
offering satisfactory employment for those with the
most education will be sufficient to absorb the antici-
pated increasing numbers of college graduates. An
analysis of existing supply and demand trends for
graduates may throw some light on the question.

part of the effective new supply of college educated
workers. Most advanced degree recipients already
work, and therefore are part of the supply of college
graduates in the labor force. Many others, especially
those holding bachelor’s degrees, delay entry into the
civilian labor force to continue their education, enter
the Armed Forces, or become full-time homemakers.

About 13.1 million graduates are expected to enter
the civilian labor force from 1974 to 1985 (table 11). On
the basis of past patterns of entry, 8 out of ten will come
directly from college, including 9.1 million bachelor’s
degree recipients, more than 1.2 million master’s de-

Table 10. College degrees awarded, 1963-74 and pro-
jected 1974-85

U.S. colleges and universities — principal suppliers [in millions]
of the country’s most highly trained manpower — are 1963-74 1974-85
projected by the NCES to continue turning out record Degree Degrees awarded | Degrees awarded
numbers of graduates through the mid-1980’s. Between Total oo 10.6 16.1
1974 and 1985, about 16.1 million college degrees are ~ Bachelor's 7.513 lé.g
expected to be awarded (table 10), or 50 percent more "D":cs,[?rfss 2: 3 "
than during the previous 11 years. Although these First professional,
graduates represent potential additions to the supply of including law, medicine,
workers at each degree level, not all can be considered dentistry, ete. ....ocoooooerens 4 7
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Table Il. Projected supply of college graduates, 1974—-85
[In thousands]

tions continue to affect an ever-broadening range of
jobs, college-educated workers increasingly will be

needed. For other jobs, an understanding of complex
Source Number . . .
— legal and regulatory constraints imposed on business
Total oo, 13,108 and industry is becoming essential
New college graduates ..................ccoccovvienieennnnn. 10,884 ) . o oo ) .
Bachelor’s degree recipients ........................... 9,066 Educational upgrading is anticipated in a wide range
Master's degree recipients ..................c...... 1,262 of managerial and administrative jobs as well as profes-
Doctor’s degree recipients ........................eell 15 . 1 and technical iobs. F ! busi d
First professional degree recipients.................... 541 sional an te(': nc ;]0 S. 'or examp. ez as business an
Military separations .............c.cccoeievniiiriinnnennn 217 government increasingly rely on salaried management
ORer e 2,008 Specialists, as Self_employed managers decline in

NOTE: Detail may not add to totals due to rounding.

gree recipients, 15,000 doctor’s degree recipients, and
540,000 holders of first professional degrees. In addi-
tion, 2.25 million college graduates are expected to
enter or reenter the civilian labor force from sources
other than the Nation’s colleges and universities. They
include reentrants to the labor force, persons separat-
ing from the Armed Forces, and immigrants and per-
sons returning to the United States after living in a
foreign country.

Between 1974 and 1985, more than one-fifth of all
openings are expected to require persons who have
completed 4 years or more of college. These graduates
are expected to fill one-third of the openings for white-
collar jobs, three-fourths of the openings in professional
and technical occupations, and nearly one-half of the
openings in managerial and administrative occupations.
The increasing requirements for college graduates re-
flect a continuing trend. The proportion of all employed
persons who were college graduates grew from 10 per-
cent in 1959 to 15.5 percent in 1974; the expectation is
that this proportion will keep increasing, and reach
almost 19 percent by the mid-1980’s.

Over the 1974 to 1985 period, job openings for college
graduates, which are expected to total 12.1 million
(table 12), will stem from three sources: employment
growth, replacement needs, and educational upgrading.
Growth of employment in jobs traditionally held by
college graduates is expected to require 3.5 million
graduates, or 29 percent of total requirements. Between
1974 and 1985, more than 50 percent of the open-
ings for graduates are expected to be for replace-
ment of graduates who die, retire, or otherwise leave
the labor force; and about 18 percent will be for
replacement of workers whose jobs did not previously
require a degree. This *‘educational upgrading’’ of jobs
is due to the increasingly complex skills required. For
example, as computers and other technological innova-

Table 12. Projected job openings for college grad-
uates, 197485

[In thousands]

number, and as sales jobs require more technical know-
ledge, these occupations will be upgraded and filled by
college graduates.

Educational upgrading, however, may partly reflect
employers’ response to the greater availability of col-
lege graduates. Many employers have wanted to hire
college graduates but were unable to do so in the 1960’s
because supply-demand conditions favored college
graduates. As a surplus of graduates began to appear in
the early 1970’s, college graduates began to fill an in-
creasing number of positions traditionally not requiring
a college degree.

The projection of 12.1 million openings for college
graduates, already discussed, is based on the assump-
tion that the percent of graduates in clerical and blue-
collar occupations through 1985 will remain at 1974
levels. Proportions for other groups are expected to
increase as in the past.

Although the projected 13.1 million college graduates
entering the labor force over the 1974—85 period is about
950,000 above projected openings, graduates are not
expected to experience high levels of unemployment.
College graduates are expected to continue to have a
competitive advantage over those with less education.
Their problems likely will center on underemployment
and job dissatisfaction as many individuals take jobs for
which a college degree is not required —jobs in which
their training is not fully used.

A “‘spillover’’ of graduates into nontraditional fields
already has become apparent. For example, between
1970 and 1974, the proportion of workers having four or
more years of college education has increased by more
than 60 percent in clerical, service, and blue-collar oc-
cupations — areas which have traditionally had very
small proportions of college graduates. The estimated
number of college graduates currently employed in
these occupations is about 750,000 higher than would
have been expected had trends of the 1960’s continued.

Some spillover may also have occurred in major
groups which have traditionally employed large propor-
tions of graduates. Since 1970, the proportions of col-
lege graduates in the professional-technical, managerial,

Type Number and sales groups have grown faster than through the
Total ) 12.100 1960’s, as some occupations in these groups have
Growth ............... 3,500 helped to absorb a surplus of college graduates.
Replacement 6,500 The **spillover’” has been caused —at least in part—
Upgrading ..o 2,100
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1970-75 period. Aerospace cutbacks and the recession
of 1970-71, followed by an oil embargo in 1973-74 and
recession in 1974-75, have dramatically slowed the
economy’s growth during the first half of this decade.
As a result, employers have hired fewer workers.
However, since 1970 the number of college graduates
entering or reentering the labor force has nearly dou-
bled.

Over the next decade, the prospective oversupply of
college graduates also is likely to limit the advancement
of those with less education in professional fields such
as engineering and accounting, as well as in higher level
managerial, sales, and service jobs. Thus, while college
graduates are expected to face competition for jobs,
those without a college education are likely to en-
counter great competition for better jobs.

On the other hand, graduates of 4-year colleges are
likely to face competition in some occupations from
community and junior college graduates. Community
colleges and other post-secondary institutions have
shown that they can train students for many occupa-
tions in 2 years or even less, and the number of students
completing career education programs in these institu-
tions is increasing rapidly.

As the plight of new graduates who are unable to
enter the field of their choice becomes known, how-
ever, some high school students may change their aspi-
rations for a college education. Consequently, the
number of graduates may be lower than projected and

- the oversupply reduced.

The outlook for workers holding a Ph.D. has the same
general prospective as college graduates as a whole.
During the late 1960’s and early 1970’s, the proportion
of Ph.D.’s in most occupations increased significantly.
Since most new Ph.D.’s found employment in the field
of their choice, it appears that this increased proportion
of Ph.D.’s reflects actual demand rather than a spillover
into non-traditional areas. If demand is projected by

assuming a continued increase in the proportion of
Ph.D.’s in each occupation, openings from growth and
labor force separations will total about 200,000 for the
1974-85 period. The most recent projections for Ph.D.
degrees to be awarded over the same period developed
by the NCES, which are based on 10-year trends in
enrollments for advanced degrees, indicate that 420,000
new Ph.D.’s would be available for employment in the
United States.!?

Ph.D.’s in some fields will feel the effects of this
prospective oversupply more strongly than others. For
example, job openings and the supply of new Ph.D.’s in
engineering are projected to balance, whereas the
number of new Ph.D.’s in education is expected to
far exceed openings. (table 13).

Despite the significantly large difference between
projected openings and new supply, Ph.D.’s will prob-
ably not experience high levels of unemployment. In-
stead underemployment—employment in a job requir-

"ing less skill than the worker has acquired—with its
inherent job dissatisfaction—may be widespread. In
addition, adjustments also are likely to take place on the
supply side, as relatively fewer young people pursue a
Ph.D. The excess supply of Ph.D.’s that was develop-
ing in the early 1970’s already has affected advanced
degree enrollments in many fields. As a result, the
current NCES degree projections, which are used in
this analysis, are significantly lower than the NCES
projections which were used in an earlier Bureau
analysis.!*

13 Ph.D.’s awarded to individuals expected to emigrate or return
to their home country are excluded and workers expected to receive
Ph.D.’s in another country who are expected to immigrate to the
United States are included.

14 See Ph.D. Manpower: Employment, Demand, and Supply,
1972-85. BLS Bulletin 1860 for a more complete discussion of the
Bureau methodology used to analyze supply and demand.

Table 13. Projected openings and new supply for Ph.D.’s, 1974—-85

_ Estimated Projected Openings—1974-85 Projected bggx:gﬁnr?:w

Field 1974 }985 Labor force new supply supply and
employment | requirements Total Growth separations 1974-85 openings

All fields .....ovveerieiiiiereeiiees 378,400 488,600 201,900 110,100 91,800 422,900 221,000
Engineering and natural science .... 177,500 237,500 104,000 60,000 44,000 139,400 35,400
Engineering .........c...ccocininnnns 35,000 55,700 30,300 20,700 9,600 29,100 -1,200
Physical science ....................] 68,500 86,300 34,200 17,800 16,400 38,300 4,200
Chemistry .......oovviveennnnnnn] 37,700 43,300 14,200 5,600 8,600 18,000 3,800
PhySICS .ovveneeriiirieereeeniineand 24,700 25,900 6,600 1,200 5,400 12,100 5,500

Life science ........coooveeeevinnnnnn 60,000 78,900 33,600 18,900 14,700 59,500 25,900
Mathematics .........c.ocevvniinnnnn 14,000 16,600 5,900 2,600 3,200 12,400 6,500
Social science and psychology 71,600 101,600 48,400 30,000 18,300 88,800 40,400
Psychology .............ccee. s 26,300 46,200 27,500 19,900 7,700 38,100 10,600
Arts and humanities ................... 46,600 45,900 9,100 —-600 9,800 52,600 43,400
Education .........ccoooeeriiiiiiinn, 68,700 87,400 35,200 18,700 16,500 115,400 80,200
Business and commerce ............... 6,500 6,800 1,600 200 1,400 13,300 11,700
Other fields ...........coovvvviienennen. 7,500 9,300 3,600 1,800 1,800 13,300 9,700

NOTE: Details may not add to totals due to rounding.
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Industrial Production and Related Occupations

Foundry occupations

Patternmakers. A 5-year apprenticeship is the best way
to learn the patternmaking trade. Trade school courses
in patternmaking may be credited toward completion of
the apprenticeship. A high school education generally is
required.

machinists that require less than 4 years, and many
machinists learn on the job. A typical 4-year appren-
ticeship includes 8,000 hours of shop training and 570
hours of classroom training. A high school or vocational
school education that includes courses in mathematics,
physics, and machine shop is desirable.

Employment, 1974 .........ccooiiiiiiiiiiiiiiiininn, 335,000
Employment, 1974 .....ovviviiiieeeeeeieeeennnn 20,500 Projected 1985 requirements .......................e. 414,000
Projected 1985 requirements...................... 21,200 Percent growth, 1974-85 ...l 23.6
Percent growth, 1974-85...........cccevvvnnennnn.. 3.4 Average annual openings, 1974-85 ................ 14,500
Average annual openings, 1974-85............. 500 Growth.......cooociiiiiii 7,200
Growth......cooiiiiiii e, 50 Replacements ...........cccoviiiiiiiiiiiiiinnnnn, 7,300
Replacements ............cc.coeveiiiiiiinnn.. 450 Available training data:
Available training data: Apprenticeship completions ................... 1,879
Apprenticeship completions ................ 167

Molders. A 4-year apprenticeship is the recommended
training for hand molders. Some less skilled hand mold-
ers acquire skills on the job. Apprenticeship training is
also preferred for some kinds of machine molding. An
eighth grade education is required for apprentices, but
many employers require additional training.

Instrument makers (mechanical). Most instrument
makers learn their trade through apprenticeships.
Others advance from the ranks of machinists or skilled
machine tool operators. A typical 4-year apprenticeship
consists of about 8,000 hours of shop training and 576
hours of classroom instruction.

Employers generally prefer that apprentices have a

Employment, 1974 ...........c..cocoevieeinnan, 60,000  high school education, including courses in algebra,
Projected 1985 requirements ..................... 62,000 geometry, trigonometry, science, and machine shop
Percent growth, 1974-85 ...........cooviinn.n. 3.3 work.
Average annual openings, 1974-85 ............ 1,300
GIOWEh oo 200 Employment, 1974.........c.c.cooiiiiniiiiinnnnn. 5,500
Replacements ............covveveeevrererninnn. 1,100 Projected 1985 requirements ......................... 6,000
. o Percent growth, 1974-85 ...........c..cociinn. 5.2
Available training data: Average annual openings, 1974-85 ................ 150
: ; . 1 Growth ......coveiiiiiiiiiiiiiii 50
Apprenticeship completions ............... 8 Replacements ..............ccoeiiiiiiiiiiiinnn.. 100

! Includes coremakers.

Coremakers. A 4-year apprenticeship is the recom-
mended training for coremakers. Apprentices must
have at least an eighth grade education, but some em-
ployers require graduation from high school. For less
skilled coremaking jobs, inexperienced workers may be
hired and trained on the job or other foundry workers
may be upgraded.

Available training data

Machine tool operators. A few months on the job are
required for most semiskilled operators to learn their
trade, but 1 to 2 years’ experience is often required for
an operator to become skilled. Although there are no
special educational requirements, courses in mathema-
tics and blueprint reading are helpful.

Employment, 1974 ...........ociiiiiiiiiiiiiiienenne, 600,000
Employment, 1974 Seeeeesiei 24,500 Projected 1985 requirements """""""""""""""""""" 650,000
Projected 1985 requirements ......................... 25,300 Percent growth, 1974—85 .......ococoeveveeverren., 8.3
Percent growth, 1974—85 ............................. 3.3 Average annual Openings, 1974=85 .ooovviii, 18,000
Average annual openings, 1974-85 ................ 550 Growth 4.500
Growth ....oooovviiiiiiiiiiiiie e e ’
Replacements ............c.coevvveeiniiniinninnen, 500 Replacements ....coooevviiesinicnnne 13,500
Available traini :
Available training data: vailable training data
) . . Job Corps completions ...............c..c.ueee. 76
Apprenticeship completions .................. Q) P pret

1 See molders.

Machining occupations

All-round machinists. A 4-year apprenticeship program
is the best way to learn the trade. However, some
companies have training programs for single-purpose

22

Setup workers (machine tools). Setup workers usually
must qualify as all-round machinists. They must be able
to operate one or more kinds of machine tools and select
the sequence of operations so that metal parts will be
made according to specifications.

Employment, 1974 .........ccooiiiiiiiiiiiiiiiinin,
Projected 1985 requirements

50,000
55,000
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ally must be high school graduates. Many technical

Percent growth, 1974-85 ...l 5.2
Average annual openings, 1974-85 ................ 1,350 jnstitutes, junior colleges, and colleges offer courses in
Gl‘OWth ............................................... 250 prlntlng technology, WhiCh prOVide a Valuable baCk'
Replacements ........cocoeviiviiniiniinennennnnes 1,100 ground for people who are interested in becoming com-
Available training data: positors.
Apprenticeship completions ................... 138 Employment, 1974 ......ooooiviiiiiiieieeiiieeeenee 165,000
Projected 1985 requirements ................coceeeee. 158,000
Tool and die makers. Skill can be acquired through a 4- Percent growth, 1974-85 ......cccovvvriniiinennnens —4.6
or S-year apprenticeship or on the job. Several years of ~ Average annual openings, 1974-85 ................ 3,_9188
experience after apprenticeship often are required for g;g‘lztchemems """""""""""""""""""" 4.600
the more difficult tool and die work. Most employers U ’
prefer apprentices who have a high school or trade  Available training data:
school education. Apprenticeship completions ................... 430

Employment, 1974 ... 170,000
Projected 1985 requirements ......................... 200,000 Electrotypers and stereotypers. These workers usually
Percent growth, 1974-85 ...........ccoeeeivinnennnnn. 19.9  learn their trades through 5-to-6 year apprenticeships
Average annual openings, 1974-85 ................ 6,600  that include training on the job and classes in related
Growth ...ooooiiiiii e 3,000 technical subjects. Apprenticeship applicants usually
Replacements .............ocooiiiiiiiiiinn, 3,600 . .
must have a high school education.
Available training data: Employment, 1974 .......ccvrriiiniiiiiiieeen 4,000
Apprenticeship completions ................... 1,971 Projected 1985 requirements ............c.c.coeuenens 3,200
Percent growth, 1974-85 ... ....ccciiiiiiiiin. -20.9
T : Average annual openings, 1974-85 ................ 20
Printing occupations GIOWER v oseeoreeeeene e 80
Replacements ..........ccovuiiiiiiiieininininnnnnns 100

Bookbinders and related workers. A 4- or 5-year
apprenticeship that combines on-the-job training with
related classroom instruction generally is the recom-
mended training for skilled bookbinders. Apprentice-
ship applicants usually must have a high school educa-
tion.

The less skilled bindery workers learn the trade
through informal on-the-job training that may last from
several months to 2 years.

Available training data

Lithographic occupations. Many lithographic craft
workers learn their trades through 4- or 5-year appren-
ticeship programs. These programs may emphasize a
specific craft, such as platemaker or press operator,
although an attempt is made to make the apprentice
familiar with all lithographic operations. Apprentice-
ship applicants generally must be high school

Employment, 1974 .......cccoooiviiiiiiiiniiieeenn, 35,000 graduates. Two-year programs in printing technology,
Projected 1985 requirements ..............c.cceeueens 38,000 which many technical institutes, junior colleges, and
Percent growth, 1974.—85 ............................. 9.1 colleges offer, provide a valuable background for peo-
Average annual openings, 1974-85 ................ 1,900 1 h int ted in | ing lith hi aft
Growth ....ocviiiiiiiiiiiiii e, 300 pi¢ Who are interested in learning fithographic craits.
Replacements ... 1,600 Employment, 1974 .............cccccooiiiiinnn. 85,000
: e . Projected 1985 requirements .................cceeues 108,000
Available t :
vailable training data Percent growth, 1974-85 ......coviiiiiiiiiiininn, 30.3
Job Corps completions .................o.ev.e... 27 Average annual openings, 1974-85 ................ 4,300
Vocational education completions ........... 117,658 Growth ..o 2,300
Apprenticeship completions ................... 2150 Replacements ..........covevniviiiiiiiiiiiannnn. 2,000
! Vocational education data include completions for  Available training data:
bookbinders, i i i i - . . .
ookbinders, composing room occupations, lithographic oc Apprenticeship completions ................... 1574

cupations, press operators, and miscellaneous occupations.

Z There were also 2,302 apprenticeship completions for
occupations listed in footnote 1. The number being trained for
each occupation under these two programs cannot be deter-
mined from available data.

Composing room occupations. Many compositors
learn their trade through apprenticeships that generally
require 6 years of progressively advanced training sup-
plemented by classroom instruction or correspondence
courses. Some learn on the job by working as helpers

! Includes photoengravers.

Photoengravers. Most photoengravers learn their skills
through a S-year apprenticeship that includes at least
800 hours of classroom instruction. Apprenticeship ap-
plicants usually must have a high school education,
preferably with courses in printing, chemistry, and
physics.

- Employment, 1974 ........c.coiiiiniiiniiiniianinnnn, 17,000
for several years; others combine trade school and  Projected 1985 requirements ............cvo.n........ 16,000
helper experience. Applicants for apprenticeships usu-  Percent growth, 1974-85 ................cccceiees -59
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Average annual openings, 1974-85 ................ 250 Growth ..o 500
Growth .....oooiiiiiiiii -100 Replacements ..........coeevviviiiiiiiiiiinnnnnn, 400
Replacements ........ooovvvvireneiinnninnnens 330 Available training data .......................oooeeinnl. -

Available training data:

Apprenticeship completions .................... *) Blacksmiths. Most beginners train on the job as helpers

! See lithographic occupations.

Printing press operators and assistants. The rec-

in blacksmith shops. Others enter through formal
apprenticeship programs which generally last 3 or 4
years.

. s . Employment, 1974 ..., 9,000
ommended way .Of lea.r ning the p re.ss operator .S tradq 1S Profectyed 1985 requirements .........c....cccoeoeeee. 6,100
through apprenticeship that combines on-the-job train-  pecent growth, 1974-85 ....ooooooveveeeeeenenn. ~30.8
ing and related classroom or correspondence school  Average annual openings, 1974-85 ................ 50
work. The apprenticeship period in commercial print- Growth .....oooviiiiiii e -250
ing shops is 2 years for press assistants and 4 to 5 years Replacements .............cc.cccceveeiiiiiininnnnn, 300

for operators. Some workers learn their skills on the job
by working as helpers or press assistants or through a
combination of work experience and training in voca-
tional or technical schools. High school education gen-
erally is required; courses in printing, physics, and
chemistry are recommended.

Available training data

Blue-collar worker supervisors. Most workers who are
promoted to blue-collar supervisor jobs are high school
graduates who have learned their skills on the job.
Although fewer than one-tenth of all supervisors are

Employment, 1974 .........c.ocoiviiiiiiiiniiiiiineane. 140,000 college graduates, a growing number of employers are
Projected 1985 requirements ......................... 170,000  hiring supervisor trainees with college backgrounds.
Percent growth, 1974-85 ..........cooiiiiiniininn. 22.3
Average annual openings, 197485 ................ 5.600 Employment, 1974 i 1,460,000
Projected 1985 requirements ......................... 1,770,000
Growth .....ooooviiiiiic e 2,800
Replacements .........cocovviviniiniiiinininnan.. 2,800 Percent growth, 197485 ... 21.0
’ Average annual openings, 1974-85 ................ 61,000
Available training data: GroWth .ovvie e 28,000
. Repl E TP NN
Job Corps completions ..............ccevennenns 288 cplacements ‘ 33,000
Apprenticeship completions .................... 581 Available training data:
Vocational education completions ........... 8,506

Other industrial production and related occupa-
tions

Assemblers. Training varies according to the level of
skill required. Most inexperienced people can be
trained in a few days or weeks, but some training lasts
much longer. Although a high school diploma usually is
not required, vocational school courses such as

Boilermaker occupations. Most boilermakers acquire
skills on the job, but most training authorities agree that
a 4-year apprenticeship is the best way to learn this
trade. Layout men and fitup men generally learn their
trades on the job by working as helpers for 2 or more
years. Employers prefer high school graduates.

machine shop may be helpful, especially for the more Employment, 1974 .........ocoovevviiiniieiiiinnnn, 45,000
highly skilled jobs. Projected 1985 requirements ................ceeeen. 62,000
Percent growth, 1974-85 .............ooiiill, 40.9

Employment, 1974 LR L LR LR R CRRLLERLLEPRIED 1,140,000 Average annual openings, 1974-85 ..o, 2,700
Projected 1985 requirements ................ccooeee 1,350,000 Growth ..o 1,600
Percent growth, 1974_—85 --------------------------- 18.5 Replacements ............c.cooevviiniiniininnnnnn.. 1,100
Average annual openings, 1974-85 ................ 63,000 . .

GIOWED ..ottt 19,000  Available training data:

Replacements .............ccceiiiiiiiiiininnn, 44,000 Apprenticeship completions .................. 3152
Available training data: ,

Job Corps COMPIELiONS .......v.vvvvrevveerenen. 441  Boiler tenders. Most learn their skills by working as

Automobile painters. Most automobile painters start as

helpers in boiler rooms. Some large cities and a few
States require boiler tenders to be licensed.

helpers and acquire their skills informally by working ~ Employment, 1974 ... 90,000
for 3t04 years with experienced painters' A small II;YOJeCtted 198t5hrefq9u71£eg15ents ......................... 86,%02
number learn through a 3-year apprenticeship. A high ereent growth, 1778-85 ..ooouervenienieniieens 4
school education is generally not required. A ot o opemnes, TR e B0
Employment, 1974 .........ccveevueeeeceeesieeeennens 25,000 Replacements ...............cocoieiiiiinennnn... 2,500
Projected 1985 requirements ......................... 32,000  Available traini .

Percent growth, 1974-85 .........c.ooevvveivnnnn.. 21.1 vailable training data:

Average annual openings, 1974-85 ................ 900 Vocational education completions............ 1,031

Digitized for FRASER 24

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Electroplaters. Most electroplaters learn the trade on Average annual openings, 1974-85 ................ 51,000
the job. A small percentage of electroplaters train Growth ... 19,000
Replacements ............ccoooeiiiiii. 32,000

through a 3- or 4-year apprenticeship program. High
school courses in chemistry, electricity, physics,
mathematics, and blueprint reading provide a helpful
background for people who are interested in becoming
electroplaters.

Millwrights. These workers generally acquire their
skills on the job or through 4-year apprenticeship pro-
grams that combine shop training with classroom in-

Employment, 1974 ............cocoeviiiiiiiiinninenns 34,000 . - )

Projected 1985 requirements ......................... 41,000 struction. Many companies prefer that apprentice ap-

Percent growth, 1974-85 .............coeiininnnnnn. 18.8 plicants be high school graduates.

Average annual openings, 1974-85 ................ 1,250 ngh school courses in science, mathematics,
Growth ... 600 mechanical drawing, and machine ShOp are useful to the
Replacements .............cccoeviiiiiiinininnnnn, 650

Available training data

prospective millwright.

Employment, 1974 ........cccooiiiiiiiiiininene. 95,000
Projected 1985 requirements ......................... 115,000
Forge shop occupations. Most workers learn their Percent growth, 1974-85 ... 21.0
trades on the job. Some forge shops offer apprentice Aver(a}ge anl?ual openings, 1974-85 ................ 158;8?)
taining programs for skilled jobs, suchasdiesinkerand - RERC T g
heat treater. High school graduates are preferred, espe- . o
cially for the more skilled jobs. Available training data:
Employment, 1974 ...........ccooeeeeeiiiiiniiiiiinnnn, 65,000 Apprenticeship completions ................... 561
Projected 1985 requirements ......................... 73,000 . . T . .
Percent growth, 1974-85 .........c..c.ccveevirennn.. 8.9  Motion picture projectionists. Most motion picture
Average annual openings, 1974-85 ................ 1,750 theaters in urban areas are unionized and young people
Growth ... 550 who aspire to work as projectionists in these theaters
Replacements ..............c.oooiiiiiiiiiiininn, 1,200 must complete a union apprenticeship program. In a

Furniture upholsterers. The most common way to learn
this trade is to complete on-the-job training in an uphol-
stery shop. Other ways of acquiring training are by

nonunion theater, a trainee may start as a usher or
helper and learn the trade by working with an experi-
enced projectionist. A high school education is pre-
ferred by employers.

. : & " Employment, 1974 .............oocooiiii 18,000
working for furniture manufacturers in jobs closely re-  Projected 1985 requirements ......................... 19,500
lated to upholstering, or through vocational or high  Percent growth, 1974-85 ... 8.5
SChOO] courses. A few people acquire the necessary AVergge anll;lual openings, 1974-85 .ooocevvinnil. lq(l)gg

: : : TOWED ...
skills through apprenticeship programs that last from 3 Replacements ...........cocoevviiniiininn. 800

to 4 years.

Available training data

Employment, 1974 ..., 34,000
Projected 1985 requirements ...............cceu.een. 35,500 .
Percent growth, 197485 .............cceevevn... 7.6  Ophthalmic laboratory technicians. Most learn their
Average annual openings, 1974-85 ................ 1,200 skills on the job. Others learn through 3- to 4-year
Growth ... 200 apprenticeships. Employers prefer high school
Replacements .........ccoovveiiiiiiiiinininiinnnns 1,000 graduates who have had courses in the basic sciences.
Available training data: Some States require licenses for ophthalmic laboratory
Job Corps completions...............covenvenen. 139 technicians in retail optical shops.
Vocational education completions............ 16,258 Employment, 1974 ........cocooiviiiiiiaiiiiin, 22,000
' May include some upholstrers other than furiture.  pVTEL U EIEREN e 3G
Average annual openings, 1974-85 ................ 2,100
Inspectors. Inspectors generally are trained on the job. Growth .......oooiviiiiiiiiiiiii 1,300
Training may last from a few hours to several months Replacements ..................ccovviiinn 800

depending on the skill level. Requirements for the job
vary. Some employers hire applicants who do not have
ahigh school diploma but who have qualifying aptitudes
or related experience. Other employers prefer experi-
enced production workers.

Photographic laboratory workers. Most darkroom
technicians learn their trade by 3 to 4 years of on-the-job
training; some helpers become specialists in a particular
activity, which usually requires less training time. A

Employment, 1974 .........coiiiiiiiiiiiiiiiieean, 790,000 . Lo
Projected 1985 requirements ..............c.......... 1,000,000  high school education is preferred and college courses
Percent growth, 1974-85 ..............ccccooevinnnn.. 26.5  are helpful for those interested in supervisory or mana-
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gerial jobs. On-the-job training for workers in semi-
skilled photographic laboratory occupations may range
from a few weeks to several months.

Employment, 1974 ...
Projected 1985 requirements ...........cc.ceeuuenenn.. 61,000

Percent growth, 1974-85 ... ....coveiiiiiiiinininnn, 26.5
Average annual openings, 1974-85 ................ 3,300
Growth ......oooiiiiiii 1,200
Replacements .............ccoevvvivninvinenenennnns 2,100
Available training data:
Vocational education completions............ 14,680
Junior college graduates ........................ 1645

! May include other photographic occupations.

Power truck operators. Most workers can be trained on
the job to operate a power truck in a few days. It may
take several weeks, however, to learn the physical lay-
out and operation of a plant and the most efficient way
of handling the materials to be moved.

Employment, 1974 ... 347,000
Projected 1985 requirements ......................... 400,000
Percent growth, 1974-85 ... 15.3
Average annual openings, 1974-85 ................ 9,100
Growth ...oooiiiiiii 4,800
Replacements ..........cooovevvviiniiiiiinininnne, 4,300

Available training data ................. -

Production painters. New workers usually learn the job
by watching and helping experienced painters. Training
may vary from a few days to several months. A high
school diploma generally is not required.

Employment, 1974 .........c.ociiiiiiiiiiiiniiinn. 125,000
Projected 1985 requirements ..........cooevvnennennn. 151,000
Percent growth, 1974-85 ... 19.1
Average annual openings, 1974-85 ................ 5,000
Growth ....cooviiiiiiii e 2,200
Replacements ...........cooviiiiciiiiiininnenn, 2,800

Available training data ..........cocoviiiiiiinnn. -

Stationary engineers. Many stationary engineers start
as helpers or craftworkers in other trades and acquire
their skills informally on the job. Most training au-
thorities, however, recommend a 4-year apprenticeship
as the best way to learn this trade. High school or trade
school graduates with courses in mathematics, mechan-
ical drawing, machine shop practices, physics, and
chemistry are preferred. Some States and cities require
stationary engineers to be licensed.

Employment, 1974 ...........ocoiiiiiiiiiinininnnn 193,000

Projected 1985 requirements ..............cceueenen. 193,000
Percent growth, 1974-85 ......cccvvviiiniiiininnnn, 0.0
Average annual openings, 1974-85 ................ 5,000
Growth .....cooiiiiiiiiiiii 0
Replacements .........coovvevviiiiioienieaeneannns 5,000
Available training data:
Vocational education completions ........... 11,031
Apprenticeship completions ................... 164

! Includes stationary firemen.

Wastewater treatment plant operators (sewage plant
operators). Trainees usually start as helpers and learn
their skills on the job. Some States require, and emp-
loyers generally prefer, high school graduates. Some
positions, especially in larger cities and towns, are co-
vered by civil service regulations and applicants may be
required to pass examinations on elementary mathe-
matics, mechanical aptitude, and general intelli-
gence. A 2-year program leading to an associate de-
gree in wastewater technology provides a good
general knowledge of the water pollution control
field as well as basic preparation for becoming an
operator.

Employment, 1974 ........cccoiiiiiiiiiiiiiiiiienennn. 62,000
Projected 1985 requirements .............ocevenenens 100,000
Percent growth, 1974-85 ........ccccoiiviiiiiiiinnn. 61.3
Average annual openings, 1974-85 ................ 6,100
GIrowth ..o 3,450
Replacements ..........ccceoeveiiviiiniieienenensns 2,650
Available training data:
Vocational education completions .......... 2,620

Welders. Generally, it takes several years of on-the-job
training to become a skilled welder. Some less skilled
jobs, however, can be learned in a few months. For
entry to skilled jobs, many employers prefer applicants
who have high school or vocational school training in
welding. Before being assigned to work where the
strength of the weld is a highly critical factor, welders
may be required to pass a qualifying examination given
by an employer or government agency.

Employment, 1974 ... ....c.ooiiiiiiiiiiiiiiieneae, 645,000
Projected 1985 requirements ............c..cc.eueens 815,000
Percent growth, 1974-85 ............ccccn, 26.2
Average annual openings, 1974-85 ................ 27,000
Growth ....oovviiiiiiiiiiiicicccn 15,000
Replacements ........c.ccoeevveineniiiniininnnnnen. 11,500
Available training data:
Job Corps completions ..........c.c.c.eevnnenn. 1,523

Office Occupations

Clerical occupations

Bookkeeping workers. High school graduates who have
taken business arithmetic, bookkeeping, and account-

ing meet the minimum requirements for most book-
keeping jobs. Some employers prefer applicants who
have completed business courses at a junior college or
business school. Work/study programs provide high
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school students with an opportunity to learn bookkeep- Employment, 1974............ccooiiiinn 63,000
ing skills through on-the-job experience. Projected 1985 requirements.......................... 81,500
Percent growth, 1974—-85.................cll 29.4
Employment, 1974.........c.coooiiiiiiiiiiiiin. 1,700,000 Average annual openings, 1974—85 ................ 4,500
Projected 1985 requirements.......................... 1,875,000 Growth........cooviiiiiiin e 1,700
Percent growth, 1974—85.............ccccoeivenninns 10.9 Replacements ............cceeeeeeeeieiiininnnnnnnns. 2,800
Average annual openings, 197485 ................ 121,000 . .
GIOWHN......oeveviiearieee e 17,000  Available training data ..o -
Replacements......c.coooevveiiiiniiniiinnnnnnen.. 104,000
Available training data: Cash.ier‘s. Employers.prefe‘r high s‘chool graduates for
cashier jobs. Courses in business arithmetic, bookkeep-
Job Corps completions..............oevevnennn.. 21 ing, typing, and other business subjects are good prep-

File clerks. Employers prefer high school graduates for
beginning file clerk jobs. Many seek applicants who can
type and have some knowledge of office practices. High
schools, private business schools, and community and
junior colleges teach these and other office skills. Many

aration. Most cashiers are trained on the job. In large
firms, training often includes classroom instruction in
the use of cash registers and other equipment. Cashier
training also is available in many public school voca-
tional programs.

o ; . Employment, 1974........ccoiiiiiiiiiiiiieenns 1,111,000
States and localities sponsor programs which furnish Projected 1985 requirements.......................... 1,340,000
training in basic clerical skills. Percent growth, 1974—85..........c.ccooeninn. 20.6
Newly hired workers usually begin with several Average annual openings, 1974—85................ 97,000
weeks of on-the-job training to learn the employer’s Growth........oooviiiiiii 21,000
. Replacements.............ooooviiiiiii. 76,000
filing system and procedures.
Avai - :
Employment, 1974 .....ovvvvvorvoeeereeeeeesrseeeens 275,000  Available training data
Projected 1985 requirements...............coevevvenes 320,000 Job Corps completions...............couvuneennne 161
Percent growth, 1974—85.......coooiiiiiiininne.. 15.9
Average annual openings, 1974—85 ................ 25,000  Office machine operators. High school graduation is
Growth......cooiiiiiiiiiiiiceceeeeees 4,000 the minimum educational requirement for most office
Replacements ...........coooeiiviiiiiiininininin, 21,000 . . .
machine operator jobs. Newly hired workers usually
Available training data: are expected to be able to type and operate adding
Job Corps completions..........c..ccoeveniennen 393 machines and calculators. Many high schools, private

Hotel front office clerks. High school graduation is the
usual requirement for front office jobs. Newly hired
workers usually begin as mail, information, or key
clerks and are trained on the job.

business schools, and State and local government train-
ing programs teach these skills. The amount of on-the-
job training beginners receive depends on the type of
machines they operate. Generally, it lasts a few weeks.

Employment, 1974.........ccooviviiiiiiiiiiiiiiennnn, 170,000

Some employers prefer college graduates with ad-  Projected 1985 requirements.......................... 190,000
vancement potential for front OﬁicejobS. Opportunities Percent growth, 1974_85 .............................. 13.1
for promotion are good in most hotels, so that a key or Averégrzwaa?ual openings, 1974—85 ................ lg?gg
mail clerk may be promoted to room clerk, then to Replacements .............o.covcorvverovcrn 10,700
assistant front office manager, and eventually to front . .
office manager. Clerks can improve opportunities for Available training data:
promotion by taking courses in hotel management, of- Job Corps completions..............c..c........ 274

fered by junior and community colleges, public and
private vocational schools, and correspondence
schools.

Postal clerks. These workers must be at least 18, pass
an examination that tests clerical accuracy, and have the
ability to read, do simple arithmetic, and memorize mail

Employment, 1974.......ccccoiiiiiiiiiiiiiiininiienee 54,000 gt gl :
Projected 1985 requirements...............ccoevennes 63,000 thtnbum.m systems. Applicants also must pass a phy's-
Percent growth, 1974—85..............coi 17.3 ical examlnathn and may l.lav.e to show that they canlift
Average annual openings, 1974—85 ................ 4,250  and handle mail sacks weighing up to 70 pounds. New
Growth.......ooooviiiiiiiiiie i 850  clerks are trained on the job.
Replacements ...........ocveiiiiiiiiiiiinineenen. 3,400

Available training data

Employment, 1974.........cccooiiiiiiiiiiiniinini.
Projected 1985 requirements...............ccc.une... 302,000

Percent growth, 1974—85..........ccoiviiiiiinininnn. 3.1
Collection workers. A high school diploma is the Averé%g ;‘E‘ual openings, 1974-85 ............... 9288
minimum edu.catxonal requirem«;nt for most beginning REPIACEMENTS ..o voeerereeeeseoreosereens 8,900
Jjobsin collection work. Newly hired workers learn their . o
‘skills on the job, chiefly by observing experienced  Available training data:
workers. Job Corps completions..............ccccevnnenn. 42
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Receptionists. High school graduation generally is the
minimum requirement for work as a receptionist. Busi-
ness courses such as typing and elementary bookkeep-
ing are helpful. Some employers prefer applicants with
college training. College or business school training can

ity to operate calculators, tabulating machines, and
other office equipment can be helpful. Newly hired
workers are trained on the job, and learn the employer’s
record system and procedures.

. . L. Employment, 1974.......cccorriiiiiiiiiiiieiienns 325,000
help, too, in advancing from a receptionist to a secre- Projected 1985 requirements.......................... 375,000
tary or administrative assistant. Percent growth, 1974—85.........cooeeiviiineennnn. 15.8
Employment, 1974.........ovovvvreeeeeoeereere! 460,000 Averége a“;‘“al openings, 1974-85 ................ 23,000
Projected 1985 reqUIrements. ........................ 635.000 RrO\l)vt ................................................ 4,500
Percent growth, 1974—85.........ocoovcoovivon, 38.3 eplacements...............c.oo i 18,500
Average annual openings, 1974—-85 ................ 57,500 Available training data:
Growth......cooviiiiii 16,000 .
Replacements .....ococoveveeeeeeeeeeeneeeeeeeeannn. 41,500 Job Corps completions.............cc.oooe 20
Available training data: .
varable training data . Stock clerks. High school graduates are preferred.
Job Corps completions..............c.oevennenn. 38 Newly hired workers learn their skills on the job, and

Secretaries and stenographers. High school graduation
is the minimum educational requirement for practically
all secretarial and stenographic positions. Many em-
ployers prefer applicants who have had additional train-

usually begin by counting and marking stock. Basic
duties usually are learned within a few weeks. Stock
clerks who handle jewelry, liquor, or drugs must meet
bonding standards.

I . ) Employment, 1974................ocooiiiiiiin. 490,000
ing at a college or private business school. Courses  projected 1985 requirements........................... 610,000
range from several months’ instruction in shorthand Percent growth, 1974—85...........ceevviiieennnnn... 25.0
and typlng to 1-or 2-year programs teaching Specialized Average annual openings, 1974—85 .ccoocvinnnia. 26,000
SleS SUCh as legal or medical secretarial Work. Appll' Growth. ..o 11,000
.. X Replacements ........ocoovviiviiiiiiiiiiiinnns 15,000
cants generally must meet minimum standards of typing
and stenographic speed. Available training data:
Employment, 1974...........ccvvvieiiiieiiinnirieeaennns 3,300,000 Job Corps completions.....................oe. 174
Projected 1985 requirements...........ccocevvenennn. 4,860,000
Percent growth, 1974—85...........cccooviine, 47.8 Typists. Typists generally need to be high school
A"erégr‘:; vtg?ual openings, 1974-85 ................ ‘1‘23(5)% graduates, and must be able to type at least 40-50 words
Replacements ..................................... 296,500  Per minute. Good spelling, punctuation, and grammar
. o are important skills. Most typists learn their skills in
Available training data; high school, or take courses at public or private voca-
Job Corps completions......... TR 157 tional schools. Community and junior colleges also
Vocational education completions............ 166,926 offer the business courses needed for a typiSt’S JOb
Bachelor’g degreqs in Employment, 1974...........ccoiiiiiiiiiiiiiiinn. 1,000,000
secretarial studies...............ooo 1,896 Projected 1985 requirements.......................... 1,400,000
Junior college graduates ......................... 18,650 Percent growth, 1974—85...........cccccovvveinenn. 34.9
Average annual openings, 1974—85 ................ 125,000
Shipping and receiving clerks. High school graduates Growth.....coooiiiiiii 33,000
Lo, . .. . Replacements ............cccoooiiiiiiiiiiiiinnn.. 92,000
are preferred for beginning jobs in shipping and receiv- ) o
ing departments. Newly hired workers are trained on ~ Available training data:
the job, and often begin by filing, checking addresses, Job Corps completions ..............ceveveen.... 889
attaching labels, and verifying the contents of ship- Vocational education completions............ 119,477

ments.

Employment, 1974............ccoiiiiiiiiinnn
Projected 1985 requirements...........c.c.coeenenee. 560,000

Computer and related occupations

Percent growth, 1974—85.........cccccevveervnnnnnnnn. 20.4  Computer operating personnel. High school graduation

Avergge anhnual openings, 1974-85 ................ Zg»;gg is the minimum educational requirement for computer
TOWEh. ..o , operating jobs such as ke B H

Replacements ..........ooevvvvvniirnviieeennennnnn. 11,800 p g) s keypunch operator, auxiliary

Available training data

Statistical clerks. High school graduation is the
minimum educational requirement for most jobs as
statistical clerks. Courses in business arithmetic, book-
keeping, and typing are good preparation, and the abil-

equipment operator, and console operator. Many em-
ployers prefer console operators to have some college
education. Formal computer training is desirable, for
most employers look for applicants already skilled in op-
erating data-entry equipment or computer consoles.
Computer training is offered in many high schools, pub-
lic and private vocational schools including computer
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schools and business schools, and in community and
junior colleges.

mathematics, engineering, or computer science. In ad-
dition to the bachelor’s degree in a suitable field, some
employers prefer applicants with work experience in

Employment, 1974..........ciiiil 500,000 R
Projected 1985 requirements.......................... 545,000  that field. Others require a graduate degree. Further,
Percent growth, 1974—85........ccooveeieiiinnannnnn. 10.1 most employers prefer applicants with some experience
Average annual openings, 1974—-85 ................ 27,500 in computer programming' Because of the importance
Growth...ooooviii e e 4,500 of programming experience, many who begin as pro-
Replacements ... 23,000 grammers are promoted to analyst trainees. Em-
Available training data: ployers, computer manufacturers, and colleges and
Job Corps completions.............ccceueennenn.n. 353 universities offer formal training in systems analysis.
Vocational education completions............ 1‘;1»666 Employment, 1974 .........ccoooviiiiiiiiniiiiineineenns 115,000
Junior college graduates ......................... 4,754 Projected 1985 requirements ......................... 190,000
1 . Percent growth, 1974—85..........ccocoiiiiiiiininns 65.2
. Includes tral'n 1'n g for programmers and system analysts Average annual openings, 1974—-85 ................ 9,100
Includes training for keypunch and other input tech- Growth 7000
nologies, computer operators and peripheral equipment Replacements ...................................... 2,100
operators, and general data processing workers.
Available training data:
Programmers. There are no universal training require- Degrees in systems analysis:
ments for programmers because employers’ needs Bachel d
. . achelor’s degrees .............c.ocoun.. ... 54
vary. Some require college graduates; others do not. Master’s degrees...........uuvuvueeenennnn... 124

Firms that use computers for scientific or engineering
applications usually require programmers to have a
bachelor’s degree with a major in the physical sciences,
mathematics, engineering, or computer science. Some
of these jobs require a graduate degree. In firms that use
computers for business applications, experience in in-
ventory control, payroll, or accounting often is more
important than a college degree. Nonetheless, these
firms usually prefer applicants who have had courses in

Doctor’s degrees

Banking occupations

Bank clerks. High school graduation is adequate prep-
aration for most beginning clerical jobs in banks.
Courses in bookkeeping, typing, business arithmetic,
and office machine operation are useful.

. . Employment, 1974.........cccoviviiiiiiiiiiiaannn.. y
data processing or programming. . . Projpect};,d 1985 requirements.......................... ;};,%
Computer programming is taught at public and pri-  percent growth, 1974—85.............................. 38.9
vate vocational schools, community and junior col-  Average annual openings, 1974—85 ................ 54,000
leges, and colleges and universities. Instruction ranges Growth........cooiiiiiii s 18,000
from introductory courses to advanced courses at the Replacements .............oooeviieiiiini. 36,000

graduate level. High schools also offer courses in com-
puter programming.

Available training data:

Projected 1965 requirements. i 285000 Bank officers. These positions are filled by manage-
Percent growth, 1974—85............c.coceveuennnnn.. 42.5 ~ ment trainees or by promoting outstanding bank clerks
Average annual openings, 1974—85 ................ 13,000  or tellers. A bachelor’s degree is the minimum educa-
Growth.....coiveiiiiiiie e 7,800 tional requirement for management trainees. A major in
Replacements..........c..cooiciiiiiiinninnn, 5,200 banking and finance is useful, but liberal arts graduates
Available training data: with course work in accounting, economics, and statis-
Degrees in computer and information tics also are well qualified. Bank employees who are
sciences: promoted to management trainee positions usually are
Bachelor’s degrees ........cvvvereeereevevnnes 4,757  notcollege graduates. Often, however, they have taken
MasSter’s degrees ......c...orveerreriveennnens 2,276 ~ home study courses offered by the American Institute
DoCtor’s degrees......coevvvvviviiienennninns 198 of Banking.
Junior college graduates .................... 2,018 In-house training programs for bank officers gener-

Systems analysts. There is no single way of preparing
for a job as a systems analyst because employers’
preferences depend on the type of work done in the
firm. Generally, however, a bachelor’s degree is the
minimum educational requirement. For a job with a
bank, insurance company, or business firm, a college

ally last from 6 months to a year. Trainees usually rotate
among all the departments in the bank, and are encour-
aged to take courses offered by local colleges and uni-
versities, or through the American Institute of Banking.

Employment, 1974...............cooiiiiiiiiiiniinnn,
Projected 1985 requirements.......................... 333,000

. . . .. Percent growth, 1974—85...........c.ocovvvinennnn.. 38.9
degreg in accounting, bu_sme‘ss, Or €CONOMICS 1S ap-  Averages annual openings, 1974—85............... 16,000
propriate. For work in a scientific or technical organiza- GroWth......oovveeiieeeiiiiiiiiiiee e 8,500
tion, applicants need a degree in the physical sciences, Replacements ............ceeeeeveneriniiiinnnnnn.... 7,500
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Available training data:

Degrees in banking and finance:

to merchandise. Someone with a degree in engineering
might adjust industrial claims. College training is not
always necessary, however. Persons experienced in

Bachel?r’s degrees .......coevvinieiinennnnn. 6,518 automobile repair work might be hired as auto adjust-
Master’s degrees........coveveveenreinnninns 2,252 . . . .
Ph.D.’Seeiiniiiiiiiiicriccee 34 ers, and those with clerical work experience might get

Bank tellers. Tellers learn their skills on the job. Banks
generally prefer high school graduates with some ex-
perience in office work. Prior experience is important
because employers are looking for applicants with the
maturity and tact to deal with customers. Because tell-
ers handle large amounts of money, applicants must
meet bonding standards.

jobs as inside adjusters.

Newly hired claim representatives are trained on the
job under the supervision of an experienced worker.
The Insurance Institute of America offers a 6-semester
study program leading to a diploma in insurance loss
and claim adjusting upon successful completion of six
examinations. Adjusters can prepare for these exami-
nations through home study or classroom courses.

The Life Office Management Association (LOMA) in

Employment, 1974... ..................................... 270,000 cooperation with the International Claim Association
Projected 1985 requirements..............coeuvenennens 377,000 ff lai d . for life -and health
Percent growth, 1974—85............ccccccvevrnnn.. 3g9  offers a claims education program for hfe-and healt
Average annual openings, 1974—85 ................ 30,000 examiners. The program is part of the LOMA Institute
GIOWEN.c.ee oo 10,000 Insurance Education Program leading to the profes-
Replacements .....c.ceuvvuvvrnvernecneennrennnenn. 20,000 sional designation, FLMI (Fellow, Life Management

Insurance occupations

Actuaries. A bachelor’s degree with a major in
mathematics or statistics is the minimum educational
requirement for beginning actuarial jobs in large insur-
ance companies. Some companies hire applicants with

Institute) upon successful completion of eight written
examinations.

About three-fourths of the States require adjusters to
be licensed. State licensing requirements vary a great
deal, but applicants usually must complete an approved
course in insurance or loss adjusting, and pass a written
examination. They should be bonded and at least 20
years of age.

an economics or business administration major _ Employment, 1974............ccoiiiiiiiiine 125,000

. . ) Yor, pro Projected 1985 requirements.............cevevenenens 152,000
vided they have a thorough foundation in calculus,  Ppercent growth, 1974—85...............ccocvevrnenn. 21.8
probability, and statistics. Other useful courses are in- Average annual openings, 1974-85 ................ 6,600
surance law, economics, and accounting. Fewer than Growth........oviiiiiiiiiiiiiii e 2,500
20 colleges and universities offer training programs Replacements...........ocoeveiiiiiiiiiininnnnnnnn. 4,100

specifically designed for actuarial careers. Several
hundred schools offer some of the necessary courses,
however.

It usually takes from 5 to 10 years after beginning an
actuarial career to complete the entire series of exami-
nations required for full professional status. Applicants
who pass the first two examinations while still in college
usually have an advantage in competing for actuarial
jobs upon graduation. The advanced examinations re-
quire extensive home study and on-the-job experience.

Employment, 1974..........cccoociiviiiiiiiniiin
Projected 1985 requirements...........coceevvennenee. 14,400

Underwriters. A bachelor’s degree is the minimum
educational requirement for beginning underwriting
jobs in most insurance companies. Applicants with de-
grees in business administration or liberal arts are pre-
ferred, but college training in almost any field is accept-
able. In some companies, high school graduates with
experience as underwriting clerks are trained as under-
writers. Independent study programs, which are often
required for advancement in underwriting, are available
through the American Institute of Property and Liabil-

Percent growth, 1974—85..........coeeviiieiinnnnnnn. 34.1 ity Underwriters, the American College of Life Under-

Average annual openings, 1974—85 ................ 700 writers, the Home Office Life Underwriters Associa-

g;g;’;tc}lmems """"""""""""""""""""" ;gg tion, the Institute of Home Office Underwriters, and
....................................... the Life Office Management Association.

Available training AL ovrienrerrnreneersenenssserensenanae — The fo]lowing ﬁgures are the combined data for in-

Claim representatives. A growing number of insurance

surance agents, brokers, and underwriters:

companies prefer college graduates for claim represen  pyolt 05 uquiremenis.. 556000
tatives (examiners and adjusters). Although courses in  percent growth, 1974—85.........................o... 15.0
insurance, economics, or other business subjects are Average annual openings, 1974—85 ................ 19,400
helpful, a major in almost any field is acceptable. An Growth........cooivviiiiiiiiii e, 6,400
adjuster with a business or accounting major might Replacements.............co.cooiiiiiviiiiininnnns 13,000

specialize in loss from business interruption or damage

Available training data
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Administrative and related occupations

Accountants. Most large firms require the bachelor’s

city manager. A master’s degree in public or municipal
administration is preferred.

degree with a major inaccounting, orinaclosely related  pRROVACHL [P oo 2500
field such as business administration or economicCs.  percent growth, 1974—85.........................o.... 47.4
Some prefer applicants with a master’s degree in ac- Average annual openings, 1974—85 ................ 150
counting. In addition to programs at the college level, Growth...ooeoeiii it 100
training in accounting is available in junior and com- Replacements...........ccooeveiiiiiiniiinin, 50

munity colleges, business schools, and correspondence
schools. Job opportunities for graduates of these 1- and
2-year programs usually are limited to small accounting
and business firms.

All States require ‘‘certified public accountants’ to
be certified by the State board of accountancy. This is
done by passing the CPA examination administered by
the American Institute of Certified Public Accountants
and meeting State requirements as to education and
experience. Three-fourths of the States require CPA
candidates to be college graduates, and nearly all of
them insist 6n 2 years or more of public accounting
experience.

Credit managers. A bachelor’s degree usually is re-
quired for beginning jobs in credit management. Newly
hired employees work as management trainees under
experienced credit personnel.

Employers generally prefer applicants who have
majored in business administration, economics, or ac-
counting. Some employers hire liberal arts majors. Ex-
perience sometimes can be substituted for the college
degree. Some employers accept high school graduates
who have had experience in credit collection or in pro-
cessing credit information.

Employment, 1974............ccoiviiiiiiiinianaenininn, 805,000  Employment, 1974..............................L 66,000
Projected 1985 requirements.................coeo..... 995,000  Projected 1985 requirements.......................... 90,000
Percent growth, 1974—85..........cccceeevvvevnrnnnn. 23.9  Percent growth, 1974—85............cccoveininnnnn... 36.4
Average annual openings, 1974~85 ................ 45,500  Average annual openings, 1974—85 ................ 4,500
GrOWN .. oo 17,500 Growth........oooiiiiiii 2,200
Replacements ...............ocveereieeeenieninnnnnn. 28,000 Replacements ..........cocooviiiiiiiiiiiinnnn, 2,300
Available training data: Available training data........oociiiiiiii -
Degrees in accounting Projected Hotel managers and assistants. Although experience
1974-85 and management ability are the most important consid-

1973-74 (annual average) . . . .
erations in selecting hotel managers, employers in-
Bachelor’s degrees .. 29,770 38,945 creasingly prefer college graduates. Formal training in
Master’s degrees ..... 1,806 2,719 hotel or restaurant management can be helpful, in part
Doctor’s degrees ... 70 84 because such programs provide opportunities for part-
Junior college graduates.. 7,880 time or summer job experience and contacts with pro-

Buyers. Most retail stores prefer college or junior col-
lege graduates for buying jobs. Courses in merchandis-
ing or marketing may help, but employers generally
accept graduates in any field and train them on the job.

Many stores have formal training programs for all
management trainees, including buyers. These pro-
grams last from 6 to 8 months and combine classroom
instruction in merchandising and purchasing with short
rotations to various jobs in the store.

spective employers. Many employers prefer applicants
who have completed a 4-year college curriculum in
hotel and restaurant administration. Others hire
graduates of the hotel training programs offered by
some junior and community colleges, public and private
vocational schools, and home study (correspondence)
schools. These programs generally take from 3 months
to 2 years. Some large hotels have special management
trainee programs for college graduates and persons
promoted from within.

Employment, 1974 .........cooiiiiiiiiiiiiiiiiaean, 120,000
Employment, 1974.........coooviiiiiieiiieiiennnnn, 110,000  Projected 1985 requirements ......................... 150,000
Projected 1985 requirements.......................... 150,000  Percent growth, 1974-85 ... 22.8
Percent growth, 1974—85...............c.ocoeveinnn. 37.6  Average annual openings, 1974-85 ................ 6,500
Average annual openings, 1974—85 ................ 9,000 Growth ...t 2,500
Growth.......coooiiiiiiiiii e 4,000 Replacements .............ccooooiiiiini, 4,000
Replacements..............cooovvviiviviniinnnnnn.n, 5,000 Available training data:
Available training data ...........................ooe.. - Degrees in hotel and restaurant
management:
City managers. A bachelor’s degree, preferably with a ﬁi‘;}:gf’sr S 1’123
major in public administration or a related field, is the Junior college graduates ................. 1.852
minimum educational background needed to become a Vocational education completions ............. 3,430
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Lawyers. Admission to the bar is a prerequisite for the
practice of law in all States. To qualify for the bar
examination, most States require 4 years of college
followed by 3 years of law school. Four years of part-
time study usually are required to complete a night
school law curriculum.

It is anticipated that about 26,000 entrants will be
needed annually over the 1974-85 period to meet pro-
jected requirements. NCES projections indicate an av-
erage of about 31,700 law school graduates annually
over this period. Not all law school graduates, how-
ever, pass the bar examination and seek to practice law.
In the past, law school graduates, either by choice or
because of economic circumstances, have entered poli-
tics, public administration, business, and other fields.
Nevertheless, unless a significant change occurs in en-
rollment trends, an oversupply of law school graduates
can be expected for careers in law, and many graduates
may have to find employment in these other fields.

Employment, 1974 ............cooiiiiiiiiiiiin . 342,000
Projected 1985 requirements ......................... 490,000
Percent growth, 1974-85 ........cccoveviinininnnnn. 433
Average annual openings, 1974-85 ................ 26,400
Growth ....ccoooviiiiiiiiiiii e 13,500
Replacements .............ccooeeiiiiiiiininnn.. 12,900
Available training data:
Projected
197485
1973-74 (annual average)
L.L.B. or J.D. degrees .. 29,652 31,700

Personnel and labor relations workers. A bachelor’s
degree is the minimum educational background for a
beginning job in personnel work — a field which in-
cludes occupations such as recruiter, interviewer, job
analyst, position classifier, wage administrator, train-
ing specialist, and employee counselor. Some em-
ployers look for college graduates who have majored in
personnel administration, public administration, busi-
ness, or economics, while others prefer applicants with
a liberal arts background and evident management po-
tential.

Graduate study in industrial relations, economics,
business, or law usually is required for labor relations
Jjobs. The combination of a law degree plus a master’s in
industrial relations is increasingly desirable for people

Public relations workers. A bachelor’s degree in jour-
nalism, English, or public relations usually is preferred
for a beginning job. Some employers have special
needs, however, and seek college graduates with a de-
gree in a scientific or technical field, plus appropriate
communications skills. Experience can be very impor-
tant in getting a job, and many employers prefer appli-
cants with media or journalism experience.

Employment, 1974 ..ot 100,000
Projected 1985 requirements ...............cc..eueene. 134,000
Percent growth, 1974-85 ...l 28.8
Average annual openings, 1974-85 ................ 6,500
Growth .....ocooiiiiiiiii 2,500
Replacements ..............cccoeeivviiiiiinnnnnnnn. 4,000

Purchasing agents. For a beginning position with a
large company, a college degree is required. Many
companies hire business administration or liberal arts
majors for trainee positions. Firms that manufacture
machinery or chemicals, however, generally prefer ap-
plicants with a degree in science or engineering. A
growing number of large companies look for applicants
with a master’s degree in purchasing management or in
a related field. Some small firms select purchasing
agents from their own staff, whether or not the worker
has a college degree.

Employment, 1974 ...........c.ccooiiiiiiiiiiiiens 189,000
Projected 1985 requirements ...............c.........s 258,000
Percent growth, 1974-85 ........cocoiviviiiiinininin, 36.5
Average annual openings, 1974-85 ................ 11,700
Growth ....coiciiiiii 6,300
Replacements ...........cccocoeiiiiiiiiininennnnn. 5,400

Available training data ....................o.ceeennnne. -

Urban planners. The master’s degree in planning is the
usual requirement for jobs at the entry level. For some
jobs, however, a bachelor’s degree in city planning,
architecture, landscape architecture, engineering, or
other closely related field is acceptable.

The number of persons enrolled in graduate planning
programs has risen rapidly in recent years. If this trend
continues, the number of applicants may outstrip avail-
able openings and lead to increased competition for jobs
in this small field.

seeking to enter the small and highly competitive labor ~ Employment, 1974 ... 13,000
relations area. Experience is important, too, and some ~ Projected 1985 requirements ......................... 18,000
workers gain essential experience in personnel work Percent growth 1974—.85 .............................. 38.5
d th itch to lab lati Average annual openings, 1974-85 ................ 700
and then switch to labor relations. Growth .....cooiiiiiiiii 450
Employment, 1974 .......ccooovuiieeeiiionieiiinneea, 320,000 Replacements .............coccoiiniiin, 250
Projected 1985 requirements ......................... 450,000 Available training data:
Percent growth, 1974-85 .. .......ooiiiiiniinn, 40.2 vatable fraining data: _ )
Average annual openings, 1974-85 ................ 23,000 Degrees in city, community, and regional planning:
Growth ......ccooviiiiiiniiiiiiie e 12,000
’ ’ Bachelor’s degrees .......o.oeoeveencnniinnn. 410
Replacements .........ooooviiniioriniinnnns 11,000 Master’s degrees .........coecovevurevunennne 1,380
Available training data ...............cocoviiiiinn. - Doctor’s degrees .......ccccceeveiiiiieninns 51
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Service Occupations

Cleaning and related occupations

Building custodians. Most building custodians are
trained on the job. A high school diploma is not re-
quired, as a rule, but workers should know simple

attendant, waiter, or waitress is good training. Some
private schools offer short courses in bartending. Gen-
erally, bartenders must be at least 21 years of age, and
some employers prefer those who are 25 or older.

arithmetic and read well enough to follow written in- Employment, 1974 .........ccoocoiiniinninnn 233,000
structions. High school shop courses are helpful be- Projected 1985 requirements ...........cocoeevinenens 200,000

. lumbing or carpentrv mayv be part of the Percent growth, 1974.—85 ............................. 28.8
.cause rm.n(')r p. g . arp' y y, p Average annual openings, 1974-85 ................ 15,200
job. Training in custodial skills is available through Growth ......... ettt 6,100
government training programs and labor unions. Replacements ...........ccccoeeeeeiiimiiiiinennnn. 9,100

Employment, 1974 ..........oocoeiviviiiiiniiiiiinnns 1,900,000 Available training data .............coooenn, -
Projected 1985 requirements ......................... 2,400,000
Percent growth, 197485 ........................... 26.6 Cooks and chefs. Most cooks acquire their skills on the
Averégrz ;’t‘}?ual openings, 1974-85 ................ 133% job while employed as kitchen helpers, although it is
Replacements ............................... 99,000  becoming common for cooks to have high school or
. o post high school training in food preparation. Less fre-
Avallaibilfff?'_‘r‘fghi‘it?;A quently, they are trained as apprentices under trade
Vocational education E&hpletions ........... 3412 union contracts or employee training programs con-
Job Corps completions .......................... 1,104 ducted by large hotels and restaurants.
Employment, 1974 ........cocooiiiiiniiiiiiiiiiinennnns 955,000
Hotel housekeepers and assistants. A high school edu- ll:rOjCCtth 198t5hrelqgl;i:eg\5ents ......................... 1,250:,;(())0(9)
: : : s ercent growth, 85 s .
;:latlon usuallylspreferred, anfi expt‘irlenc'e or training }n Averagegannual openings, 1974-85 ................ 78,600
otel housekeeping is helpful in getting a job. Courses in Growth ...coviiiiii 26,800
housekeeping are offered by colleges and universities Replacements ...........ccoooviviiiininieninnennnn. 51,800
ha'vmg programs in hotel administration, public and Available training data:
private vocational schools, and home study (corres-
pondence) schools. Vocational education completions  .......... 11,803
Apprenticeship completions ................... 2225
Employment, 1974 ..........ccocoiiiiiiiiiiiieenne 18,000 L
Projected 1985 requirements ......................... 21,000 ! Includes training for bakers, meatcutters, and servers.
Percent growth1974-85 ...........ccooovnvviiiienne. 15.6 % Includes bakers.
Average annual openings, 1974-85 ................ 1,450
Growth ...c.ooovvviriiiiiiiiiinncci e 250  Dining room attendants and dishwashers. Little formal
Replacements .......ccooovvviviiviiininiinininn, 1,200 training is needed to qualify for these occupations.
Available training data: Many employers will hire applicants who do not speak
Vocational education completions ........... 4,700 English, and some mentally retarded persons can be

trained as dishwashers.

Pest controllers. Most controllers can do routine work Employment, 1974 ..o 370,000
after 2 or 3 months of on_the_job training_ Employers PrO_]CCth 1985 requirements ................oo..l 435,000
prefer trainees who are hlgh school graduates. About 30 Percent gl‘OWthl974—$5 ............................... 17.6

. . . . Average annual openings, 1974-85 ................ 17,200
States require licenses. In most States, the license is Growth .....ooiviiiiiiiiieci e 6,800
only for registration, but a few require applicants to REPIACEMENLS .eevvvvneriiriieiieeiieeiieeiiennnaas 10,400

pass a written examination. Beginning in October 1976,
the U.S. Environmental Protection Agency will require
that pest controllers be certified.

Available training data

Food counter workers. In counter jobs that require

Employment, 1974 ............coooviviiiieeeeeeennnnnnn, 27,000  totaling bills and making change, employers prefer to
I;YOjected 1985h regg/i;eglsents ------------------------- 36,3520(1) hire persons who are good in arithmetic and have at-
ercent growth, =85 s . : : :

Average annual openings, 1974-85 ................ 2,100 tended high school, _althqugh a dlp.l oma generally l s not

GIOWEH ovvviiiiieiiieiei e e rees 800 necessary. Counter jobs in cafeterias usually require no
ReEPIACEMENTS ...ooevvvvererieireeeeieiiirenennn, 1,300  specific education.

Available training data ............coooveeeeeeeernnn. _ Emp]oyment, 1974 P S PEPRER 350,000

Projected 1985 requirements ..................c...... 425,000

Percent growth, 1974-85 ..........ccoiiiiiiiinnn. 21.4

Food service occupations Average annual openings, 1974-85 ................ 29,200

Growth .....oooiiiiiiiiiiii e 6,700

Bartenders. Most bartenders learn their trade on the Replacements ............ooeiiiiiiinininiiiinian. 22,500

Job. Experience as a bartender’s helper, dining room

Available training data
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Meatcutters. These workers acquire their skills either
informally on the job or through apprenticeship pro-
grams. Those in apprenticeship programs generally
complete 2 to 3 years of supervised on-the-job training
which may be supplemented by some classroom work.
Employers prefer high school graduates.

Employment, 1974 ..., 202,000
Projected 1985 requirements ..................vueees 204,000
Percent growth, 1974-85 ..o, 0.9
Average annual openings, 1974-85 ................ 5,000
Growth .....ooiii 200
Replacements ............ccovviiniiniininnenene. 4,800
Available training data:
Job Corps completions ..........ccccevvevnrnnn. 124
Apprenticeship completions ................... 914

Waiters and waitresses. Although most waiters and
waitresses pick up their skills on the job, some attend
special training courses offered by some public and
private schools and restaurant associations. Most em-
ployers prefer applicants who have had at least 2 or 3
years of high school.

Employment, 1974 ........c.cooiiiiiiiiiiiiin, 1,180,000
Projected 1985 requirements ......................... 1,440,000
Percent growth, 1974-85 .........cccciiiiiiiiin. 21.8
Average annual openings, 1974-85 ................ 105,000
Growth ......ooovviiiiiiii 24,000
Replacements ...........cccccveviiiiiiiiiiininnnnes 81,000
Available training data:
Job Corps completions ..............ocevvenenens 70

Personal service occupations

Barbers. All States require barbers to be licensed. To
obtain a license, a person must have graduated from a
State-approved barber school, have completed the
eighth grade, meet certain health requirements, and be
at least 16 years old (in some States 18). Nearly all
States require a beginner to take an examination for an
apprentice license, and then, after 1 or 2 years of work,
take a second examination for a license as a registered
barber.

Many public and private schools and a few vocational
schools offer barber training. Courses usually last 6 to
12 months. Because most States do not recognize train-
ing, apprenticeship work, or licenses obtained in
another State, persons who wish to become barbers
should review the laws of the State in which they wish
to work before entering barber school.

Bellhops and bell captains. Bellhops are trained on the
job. High school graduates are preferred, because they
are more likely to have the qualities needed for promo-
tion. Many hotels fill bellhop jobs by promoting
elevator operators. Bellhops, in turn, may advance to
jobs as front office clerks.

Employment, 1974 ... 17,000
Projected 1985 requirements ..................cceueuee 19,000
Percent growth, 1974-85 ... .....c..ciiiiiiiannn, 9.6
Average annual openings, 1974-85 ................ 600
Growth ... 150
Replacements .............cccooveiiiiiiiinininnn, 450

Cosmetologists. All States require that cosmetologists
be licensed. Most States require applicants for licensing
to pass a physical examination, be at least 16 years old,
and have completed at least the 10th grade. Successful
completion of a State-approved cosmetology course is
adequate preparation for a State licensing examination.
In some States completion of an apprenticeship training
program can substitute for graduation from cosmetol-
ogy school, but few cosmetologists learn their skills this
way. , )
Both public and private vocational schools offer
cosmetologist training. A daytime course usually takes
6 months to 1 year; an evening course takes longer. An
apprenticeship program generally lasts 1 or 2 years.

Employment, 1974 ...........oiiiiiiiiiiiiiien 500,000
Projected 1985 requirements ..............cceevvenens 622,000
Percent growth, 1974-85 ..........cooiiiiiiininnns 24.9
Average annual openings, 1974-85 ................ 50,800
Growth ..oooviniiiii e 11,300
Replacements ...........c.coooiiiiiiiiiiii, 39,500
Available training data:
Vocational education completions ........... 19,270
Job Corps completions ...........c.....ceuenen. 182

Funeral directors and embalmers. All States require
embalmers to be licensed. Although licensing standards
vary by State, an embalmer generally must be 21, have a
high school diploma or its equivalent, graduate from a
mortuary science school, serve an apprenticeship, and
pass a State board examination. One-half of the States
require a year or more of college in addition to training
in mortuary science.

All but six States also require funeral directors to be
licensed. Qualifications are similar to those for embalm-
ers, but directors have special apprenticeship training

Employment, 1974 ...........ccocvvererereeranrnnn. 130,000  and board examinations. Most people obtain both
Projected 1985 requirements ...........c..c.ceenenees 135,000 licenses.
Percent growth, 1974-85 ..........ccoeiiiiininn. 3.6
Average annual openings, 1974-85 ................ 5,550 Employment, 1974 ... 45,000
GrOWth oo 450 Projected 1985 requirements ...............coceeeeee. 45,000
Replacements 5.100 Percent growth, 1974-85 .........ccciiiieiiinnns 0.0
"""""""""""""""""""" ’ Average annual openings, 1974-85 ................ 1,400
Available training data: Growth .....oooviiiiiiiiis 0
lacements ...........oocoiiiiiiiiinin . 1,400
Vocational education completions ........... 940 Replacements
Apprenticeship completions ................... 316 Available training data .................ccceieennnn. —
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Private household service occupations

Private household workers. Most household worker
Jobs require no formal education. Instead, the ability to
cook, sew, wash and iron, clean house, and care for
children is important. Many of the necessary skills are
learned in the home; more advanced skills can be
learned in home economics courses in public and pri-
vate schools.

Police officers. In many communities, police jobs are
filled by competitive examination. Candidates must be
high school graduates, as a rule. Police departments in
large cities generally require one or more years of col-
lege, and a growing number of police departments pre-
fer candidates with college training in sociology,
psychology, community relations, and related subjects.
Some city police departments hire students in college-
level law enforcement programs as police interns.

Employment, 1974 ..........cccocooveriareniennnn, 1,200,000 Police departments in some small cities consider ap-

Projected 1985 requirements ......................... 900,000 plicants who have not finished high school, but who

Percent growth, 1974.—85 ............................. -26.7 have had experience in law enforcement.

Averégrz ‘f/g‘:“al openings, 1974-85 ................ _;gggg In small communities police officers often are trained
Replacements ...........cooeviiiiiiiiiiiiiiin, 82,000 on the job; in large cities formal training ranges from a

Available training data

few weeks to months.

Employment, 1974 ....... ..o, 480,000

Projected 1985 requirements ...............ccceneenn. 650,000

Percent growth, 1974-85 ..............ccciiienn. 355

Protective and related service occupations Average annual openings, 1974-85 ................ 22,000

Growth ....oooviiiiiiie s 15,500

Firefighters. In most communities, qualifying examina- Replacements ............coeoviviniiiiiiiiininns 6,500
tions are open to high school graduates. Those who Available training data:

score the highest on these examinations which test in- Junior college graduates ........................ 114,915

telligence as well as strength, stamina, and agility have Job Corps completions ............cccceeerenens 3

the best chances for appointment. Experience gained as Vocational education ................cceveenenns 123,511

a volunteer firefighter or through training in the Armed
Forces may help chances for appointment, too. Begin-
ners in large fire departments generally are trained for
several weeks at the city’s fire school before being
assigned to local fire companies.

Additional study can be valuable in preparing for
promotion examinations. Fire departments frequently
conduct training programs, and many colleges and uni-
versities offer courses in fire engineering and fire sci-
ence.

! May include some State police officers.

State police officers. State civil service regulations
govern the appointment of State police officers; a com-
petitive examination generally is required. In most
States, the examination is open to high school
graduates, or to persons with an equivalent combina-
tion of education and experience. In some States, high
school graduates may enter State police work as cadets.
They attend classes, are assigned nonenforcement

Employment, 1974 ... ...t 220,000 . . . .
Projected 1985 reqUIrements ......................... 270,000 dult_’es and, if they qualify, may be appointed State
Percent growth, 197485 ......ccocvrievoveeerrn.n, 23.3  police officers at age 21. o
Average annual openings, 1974-85 ................ 7,300 In all States, recruits must enter a formal training
Growth ..o, 4,600 program of several months for classroom instruction in
Replacements ..........cooooiiiiiiiiiiiiiinnn, 2,700 State laws and jurisdictions’ in procedures for traffic
Available training data: control and accident investigation, and in related
Vocational education completions ........... 4,084 topics.
Employment, 1974 ... 45,500
. Projected 1985 requirements ............c..c......... 76,000
Guards. High school graduates are preferred, and ap- Percent growth, 1974-85 ool 68.3
plicants who have not completed high school may be Average annual openings, 1974-85 ................ 3,600
asked to take a test to demonstrate their ability to follow Growth ......cccoiviiiiiiii 2,850
written and oral instructions. Most guards are trained Replacements ............cccooveviiiniiiinininin.n, 750
on the job. They learn the use of firearms, first aid, ways Available training data:
to handle emergencies, and other necessary skills. Vocational education completions ........... o)
Employment, 1974 ............c...ccoeiieiiini, 475,000 Junior college graduates ..............c......... Q)
Projected 1985 requirements ...........c..coeuennenes 508,000 L . .
Percent growth, 1974-85 ............cociiiiininnen. 7.4 See police officers.
Average annual openings, 1974-85 ................ 26,000
Growth ......cooiviiiiiiiiiiiis 3,000  Construction inspectors (government). Construction
Replacements ...........coveeeviveieiniineinnennns 23,000

Available training data

inspectors receive most of their training on the job.
Applicants generally must have several years of experi-
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ence as a construction contractor, supervisor, or craft-
worker. Federal, State and most local governments also
require a high school diploma. Many employers prefer
inspectors to be graduates of an apprenticeship pro-
gram or have 2 years of college in architecture, en-
gineering, or construction technology.

prior work experience in the field and are likely to
prefer applicants with first-hand experience inindustry,
insurance, or in safety.

For jobs at the technician level, completion of a
2-year associate degree in an appropriate curriculum,
plus relevant work experience, provides the back-
ground many employers seek.

Employment, 1974 .......cooviviiiiiiiiiiiiiiiiiennnnns 22,000
Projected 1985 requirements .............o.......... 30,000 Employment, 1974 .......c.ccooeiiiiiiieeieeeeeeeeennn. 25,000
Percent growth, 1974-85 ... 43.0 Projected 1985 requirements ......................... 32,500
Average annual openings, 1974-85 ................ 1,700 percent growth, 1974—85 ..........cccvvevvvevnnenn.. 29.0
Growth ...ooviiiiiiiiiiiiircccrce s 750 Average annual openings, 1974—-85 ..., 1,100
Replacements ..o, 950 GIrOWth .....c.ooiviiiieeeeieee e 700
_ Replacements .............ccoooviiiiiiiiiinnnn. 400

Available training data

Health and regulatory inspectors (government). Most
health and regulatory inspectors are required to have
several years of experience in a field related to the area
in which they will work. Often a bachelor’s degree or
several years of college with courses in related subjects
may be substituted for some or all of the required years
of experience. Specialized knowledge is learned on the
job in many inspector jobs. Applicants for Federal jobs
often are required to take the Professional and Adminis-
trative Career Examination (PACE).

Other service occupations

Mail carriers. These workers must be at least 18 and
pass a written examination that tests clerical accuracy,
and the ability to read, do simple arithmetic, and
memorize mail distribution systems. If the job involves
driving, the applicant must have a driver’s license and
pass a road test. Applicants also must pass a physical
examination and may be asked to show that they can lift
and handle 70-pound mail sacks.

Employment, 1974 .......c.cviiiiiiiiiiiiiiiininn, 110,000
Projected 1985 requirements ..........coccovenenenens 160,000 Employment, 1974 ..........ccoveiviiiiiiniiiennn 267,000
Percent growth, 1974-85 .................... 44.0 Projected 1985 requirements ..............c.......... 275,000
Average annual openings, 1974-85 ................ 7,900 Percent growth, 1974-85 ..........ccocvvvvvnvnnnnnn. 3.0
Growth ....ovviviiiiiiiiiiiiiii e 4,500 Average annual openings, 1974-85 ................ 5,600
Replacements ..........c.cooeviviniiniiniiienennnns 3,400 Growth .....coooiiiiiii 700
Available training data: Replacements ...........c.cooeevvviiiviniiiiinnnn. 4,900
Availabl ining data ..........ccoeieiiiiiiinnn.n. -
Junior college graduates ........................ 464 vailable training data

Occupational safety and health workers. In this field, a
bachelor’s degree in science or engineering is the
minimum requirement for beginning professionals in-
cluding safety engineer, fire protection engineer, indus-

Telephone operators. New operators receive on-the-
job training to become familiar with equipment, re-
cords, and work activities. After about 1 to 3 weeks of
instruction they are assigned to regular operator jobs.

trial hygienist, and loss control consultant. A degree in  pOR RS, L0 bt 000
safety management, industrial safety, fire protection Percent growth, 1974-85 ....................c...... -1.3
engineering, environmental health, or other closely re-  Average annual openings, 1974-85 ................ 28,000
lated field is an asset; many employers prefer applicants Growth ...oooviiiiiie -500
with a master’s degree or Ph.D. in occupational safety Replacements ............co.ooeiiiiiiiiniinnn.. 28,500

or health. Employers also attach great importance to

Education and Related Occupations

Teaching occupations

Kindergarten and elementary school teachers. All
States require teachers in public elementary schools to
be certified. Some States also require teachers in pri-
vate and parochial schools to be certified. A bachelor’s
degree which includes student-teaching and education
courses is generally the minimum requirement for
certification. Some States require a master’s degree or
equivalent within a certain period after initial certifica-

tion. Local school systems sometimes have additional
requirements for employment.

Over the 197485 period an average of about 94,000
entrants will be needed annually to meet projected re-
quirements for kindergarten and elementary school
teachers. This is the largest number of openings of any
professional occupation. Most openings are expected
to result from the need to replace teachers who leave
the field because of deaths, retirements, and other labor
force separations, rather than from growth.
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New degree recipients, reentrants, and delayed en-
trants are the primary sources of elementary school
teacher supply. The largest source is new degree recip-
ients. The National Center for Education Statistics
(NCES) projects an average of about 1 million new
bachelor’s degrees to be awarded annually over the
1974—85 period, although not all graduates are ex-
pected to qualify for teaching in elementary schools. Dur-
ing the 1960’s and early 1970’s, more than one out of eight
bachelor’s degree recipients qualified for certification.
If this proportion continues from 1974 to 1985, an annual
average of about 130,000 new graduates would be certi-
fied to teach in elementary schools over the period.

Teachers who have left the labor force and certified
teachers who did not enter the labor force after gradua-
tion also are primary sources of supply. However, the
number of prospective entrants from these sources is
influenced by factors which cannot be projected with
great accuracy, such as availability of teaching jobs
relative to other jobs, and salaries of teachers relative to
other occupations. Despite the problem of estimating
future supply, there is every indication that the poten-
tial average annual number of workers seeking jobs as
elementary school teachers will significantly exceed the
average annual openings over the 1974—85 period. This
situation has existed over recent years, resulting in a
decline in the rate of entry to the profession of newly
certified college graduates. In the 1960’s, about 80 per-
cent of new graduates who had elementary school certi-
fication obtained positions in elementary schools, but
by 1974 the proportion had declined to under 60 per-
cent. In addition, the number of reentrants and delayed
entrants has declined significantly. Over the 1974-85
period, therefore, an increasing proportion of new col-
lege graduates certified to teach in elementary schools,
as well as delayed entrants and reentrants, may
have to seek employment in other occupations.

An average of 37,000 entrants will be needed annually
over the 1974-85 period to meet the projected require-
ments for secondary school teachers. All openings will
result from the need to replace teachers who leave the
field because of deaths, retirements, and other labor
force separations. In fact, the number of secondary
school teaching positions is projected to decline.

The primary sources of secondary school teacher
supply are new degree recipients, reentrants, and de-
layed entrants. The largest sour-e is new degree recip-
ients. The NCES projects an average of about 1 mil-
lion new bachelor’s degrees to be awarded annually
over the 1974-85 period, although not all graduates are
expected to qualify for teaching in secondary schools.
During the 1960’s and early 1970’s, about one-fifth of
bachelor’s degree recipients qualified for certification.
If this proportion continues from 1974 to 1985, an an-
nual average of about 200,000 new graduates would be
certified to teach in secondary schools over the period.

Teachers who have left the labor force and certified
teachers who did not enter the labor force after gradua-
tion also are primary sources of teacher supply. How-
ever, the number of prospective entrants from these
sources cannot be projected with accuracy, as it is
affected by the availability of teaching jobs relative to
other jobs, and salaries of teachers relative to other
occupations. Despite the problems of estimating future
supply, there is every indication that the potential aver-
age annual number of workers seeking jobs as secon-
dary school teachers will greatly exceed the annual
average openings over the 1974-85 period. The situa-
tion has existed over recent years, resulting in a decline
in the rate of entry to the profession of newly certified
college graduates. In the 1960’s, about two-thirds of
new graduates who had secondary school certification
obtained positions in secondary schools, but by 1974,
the proportion had declined to under one-half. In addi-
tion, the number of reentrants and delayed entrants has

Employment, 1974 ........coooiiiiiiiiiiiiien 1,276,000 ' S . o
Projected 1985 requirements ......................... 1,439,000  declined significantly. Over the 1974-85 period, it is
Percent growth, 1974—85 ...c.coovvviniiiininniinnnn, 12.8 expected that an even greater proportion of new college
Average annual openings 1974—85 ................ 94,000 graduates certified to teach in secondary schools, as
Growth ...ooiiiii 15,000 well as potential delayed entrants and reentrants, may
Replacements ..............cociiiiiiiiiinininine, 79,000 . 5
. o have to seek employment in other occupations.
Available training data: _ Employment, 1974 ..........cc.cococovrvieverenreenns 1,086,000
New college graduates prepared to teach in Projected 1985 requirements ......................... 998,000
elementary schools in 1974 ................. 1128,800 Percent growth, 1974—85 «..c.ocvoovevivierrinnnn., —8.1
1 Source: National Education Association. Average annual openings 1974-85 ................. 37,500
Growth .....coiiiiiiiii —4,000
Secondary school teachers. All States require teachers Replacements ..o 41,500
in public secondary schools to be certified. Some States  Available training data:
also require teachers in px:lvate and paroch@ gchools to New college graduates prepared to teach in
be certified. A bachelor’s degree is the minimum re- secondary schools in 1974 .................... 167,839

quirement for certification. Twelve States usually re-
quire a fifth year of study, or a master’s degree within a
specified period after beginning employment. The
number and type of education courses, subject spe-
cialty courses, and type of student-teaching preferred
vary among States and school systems.

! Source: National Education Association.

College and university teachers. At least a master’s
degree in the subject to be taught is required for most
beginning instructor positions, although a Ph.D is gen-
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erally preferred. Advancement to assistant professor,
to associate professor, and then to a full professorship
requires increasing amounts of additional teaching
and research experience. Currently, more than one-
half of the faculty in universities and about 10 per-
cent of the faculty in 2-year colleges have doctorates.

An average of about 14,000 entrants will be needed
annually over the 1974-85 period to meet projected
requirements.

The NCES projects an average of about 40,000
Ph.D.’s to be awarded annually over this period. In
the past, about one-half of all Ph.D. recipients entered
college teaching. If this entry rate continues, the supply

new library science graduates are expected to seek
entry into the field annually. However, many qualified
librarians outside the labor force who have not worked
in the field or who have left the field are expected to
seek entry or reentry to the field. In addition, persons
with degrees in education with specialization in
librarianship or audiovisual technology are expected to
seek entry. Although data on entrants from those other
sources are limited, it is anticipated that the number of
people seeking to enter or reenter the field may exceed
openings, and some may have to find employment in
other fields.

: i Employment, 1974 ........cc..cooiiiiiiiiiiieianne, 125,000
of ,Ph'D,' s alone seeking employment‘ as college and Projected 1985 requirements ......................... 150,000
university teachers could exceed requirements. It ap- Percent growth, 1974-85 ..........ccciiiiiiiiinenn.. 20.0
pears, therefore, that a much higher proportion of ad- Average annual openings, 1974-85 ................ 10,700
vanced degree holders in the future than in the past Growth ..o 2,300
may have to seek employment in fields other than Replacements .............ccooiiiiiiin 8,400
college teaching. Available training data:
Employment, 1974 .........co.ooviiiiiiiiiienene, 1527,000 Degrees in library science Projected
Projected 1985 growth ..........coooiiiiiiiiiiin.e. 1516,000 1974-85
Percent growth, 1974-85 ... ....c.coiiiiiiiienann. -2.1 1973-74 (annual average)
Average annual openings, 1974-85 ................ 14,000
GIOWH .ot -1,000 Bachelor’s degrees ... 1,160 1,374
Replacements ...........cooeviiiiiiiiiiinininenans 15,000 Master’s degrees ...... 8,130 10,004
Doctor’s degrees ...... 60 87

Available training data

! Does not include part-time junior instructors.

Library occupations

Librarians. For professional librarians in public,
academic, and special libraries, completion of a 1-year
master’s degree program in library science is usually
required. For librarians in school libraries, a bachelor’s
degree in education with specialization in librarianship
or audiovisual technology is the basic requirement, al-

Library technicians and assistants. A high school di-
ploma or its equivalent plus on-the-job or formal post-
high school training is usually required for library tech-
nicians and assistants.

On-the-job programs generally take from 1 to 3 years
to complete, depending on the library. Junior and com-
munity colleges and technical institutions offer formal
2-year education programs which lead to an associate of
arts degree in library technology.

though a master’s degree may be preferred. Employment, 1974 ..........ccooeiiiiininiiiiininnnnns 135,000
It is anticipated than an average of about 10,500 en-  Projected 1985 requirements ......................... 175,000

trants will be needed annually over the 1974-85 period Percent growth, 1974'—85 ............................. 29.3%

to meet requirements. NCES projects that 11,400 Averégrzvirtlt?ual openings, 1974-85 .....oovvevens lgégg

bachelor’s and master’s degrees in library science will Replacements ... 10,500

be awarded annually over this period. In the past, not all ) .

graduates have sought entry into the labor force im- Available training data:

mediately upon graduation; therefore fewer than 11,400 Junior college graduates ..............cccuuiee. 506

Sales Occupations

Automobile parts counter workers. SKills for this occu-  Projected 1985 requirements ................ueue.... 96,000

pation are learned on the job and usually 2 years of Percent growth, 1974.—85 ............................. 27.5

working experience are necessary before an employee ~ Average annual openings, 1974-85 ............... 3,500

is fully qualified. Employers usually prefer to hire high gggg::r;ments """"""""""""""""""""""" ; ’288

school graduates. High school or vocational school = ’

courses in auto mechanics, commercial arithmetic, sell- ~ Available training data:

ing, and bookkeeping are helpful. Practical working Job Corps completions ............cccc.ceuvnenn. 31

experience in a gasoline service station or auto repair
shop also is an asset.

Employment, 1974 75,000

Automobile salesworkers. Most beginners are trained
on the job, although large firms sometimes provide
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formal classroom training. Many employers require be- Projected 1985 requirements ......................... 525,000

ginning automobile salesworkers to be at least 21 years =~ Percent growth, 1974-85 ......................... 16.3

old and high school graduates. Courses in public speak- A"erég:) V;:[tl:ual openings, 1974-85 ................ 12;%

ing, commercial arithmetic, psychology, business law, Replacements ........................... 6,000

and selling are useful. Previous sales experience or . o

work requiring contact with the public also is helpful. Available training data:

Employment, 1974 .....c.vovvereeeeeeeeeeeeeeeeaenn. 130,000 Job Corps completions .......................... 174

Projected 1985 requirements ...............c.c....... 160,000

Percent growth, 1974-85 .........ccccoocovivveeeenns 25.5  Manufacturers’ salesworkers. Employers generally

Average annual openings, 1974-85 ................ 5,500  prefer college graduates for manufacturers’ saleswork-
Growth ..o 2,900 ers. A bachelor’s degree in liberal arts or in business
Replacements ...........oooeeevevieivinenenenannnn. 2,600

Available training data

Automobile service advisors. Trainees are usually
selected from the employees in the employer’s organi-
zation. For example, a person may apply for a job as
service advisor trainee after gaining experience as
mechanic or parts counter worker trainee. Service ad-
visors trained on the job usually become qualified after
1 to 2 years of experience.

administration is good preparation for selling nontech-
nical products. Industrial manufacturers look for appli-
cants with degrees in science or engineering, and phar-
maceutical companies usually prefer people who have
studied pharmacy. Industrial marketing training is
available in vocational education programs.

Newly hired workers generally receive formal train-
ing before starting on the job. Some companies have 1
to 2 year programs; other firms offer classroom instruc-
tion followed by additional training under the

Employment, 1974 ................ccoovivviianaan. 20,000  supervision of field managers.
Projected 1985 requirements ......................... 28000 Erployment, 1974 wooovoovoeeeeeeeeoeeee, 380,000
Percent growth, 1974-85 .........cccooeivivininnnn.. 21.3 Projected 1985 requirement 387,000
Average annual openings, 1974-85 ................ 800 ) q S e ’
Percent growth, 1974-85 .............c.oooeiiiniinn. 2.4
Growth .. ..o 450 :
Replacements. ... 350 Average annual openings, 1974-85 ................ 9,500
PIACEMENLS «ovivrrrrnsnrrrmimstenirrrenienn, GIOWEH .o, 800
Available training data ............cooiiiinnnnn - Replacements ............coceiviviieinineinnnannn. 8,700

Insurance agents and brokers. Many employers prefer
college graduates for insurance sales workers. Degrees
in almost any field are acceptable, but applicants who
have studied accounting, economics, finance, business
law, or insurance are preferred. Because success in
selling is associated with personal qualities such as
aggressiveness and self-confidence, employers look for
these traits. Some employers prefer individuals with
appropriate experience and personal characteristics,
whether or not they have attended college.

Newly hired workers usually receive some formal
training. Trainees may attend company-sponsored
classes or courses at local colleges and universities.
Home study (correspondence) courses are also availa-
ble.

All agents and most brokers must be licensed in the
State where they sell insurance. Most States require
that candidates for a license pass a written examination
in insurance fundamentals and State insurance laws.

Data for insurance agents and brokers are combined
with data on underwriters.

Real estate salesworkers and brokers. High school
graduation is generally the minimum educational
requirement for a job as areal estate salesworker. Many
large firms prefer college graduates. However, most
employers consider personality traits as important as
academic training and prefer applicants with maturity,
tact, and sales ability.

Many firms offer formal training programs for begin-
ners and experienced workers. Many community and
junior colleges and 4-year colleges and universities
offer courses and programs leading to associate,
bachelor’s, or advanced degrees in real estate. Courses
also are available through the National Association of
Realtors.

All States and the District of Columbia require real
estate salesworkers and brokers to pass a written
examination and to be licensed. Most States require
brokers to have a specific amount of experience selling
real estate or the equivalent in related experience or
education.

, . . . Empl L A974 400,000
Gasolme.serv’lce. station attendants. Apphcapts should Pg}aegzge]ngtss ?unirements ....................... 480,000
have a driver’s license, a general understanding of how  Percent growth, 1974-85 .........c.cceeveveevennne. 21.8
an automobile works, and some sales ability. A high  Average annual openings, 1974-85 ................ 28,500
school education usually is not required except for ser- Growth ..o 7,800
vice station management training programs conducted Replacements ..........cc.coocviieiiiiiiiiiinnn. 20,700
by oil companies. Attendants are trained on the job. Available training data:
Employment, 1974 ...........cooevvvvieiieiiiiinaennens 450,000 Vocational education completions ........... 37,937
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Retail trade salesworkers. Employers prefer high
school graduates. High school subjects such as com-
mercial arithmetic and merchandising provide a good
background. Some high schools have distributive edu-
cation programs which teach the principles of retail
selling. Most sales workers learn their skills on the job,
however. In large stores, training programs for newly
hired workers usually begin with several days of class-
room instruction, followed by on-the-job training under
the supervision of an experienced worker.

securities to be licensed. Personal bonds and written
examinations are required to obtain this license. In
addition, practically all salesworkers must be registered
representatives of their firm according to the regula-
tions of the securities exchanges through which they do
business, or the National Association of Securities
Dealers, Inc. Examinations and character investiga-
tions are required for registration.

Most employers provide training to help newly hired
salesworkers meet the requirements for registration.
Depending on the size of the firm, this initial training

............................. ,800,000 . . .
Brojecied 1985 requirements 1T 575,000 varies fom short informal programs o combined class-
Percent growth, 1974-85 ........cccocveveeuennn. 15.1  room instruction and on-the-job experience lasting 6
Average annual openings, 1974-85 ................ 190,000 months or more.

Growth ...oooviiiiii 38,000

' Employment, 1974 . ... ..ot 100,000

...................................... 152,000 ploy ’ ’
Replacements Projected 1985 requirements ......................... 130,000
Available training data: - Percent growth, 1974-85 ..........c.cociiiiiiinnnnens 31.9
. Average annual openings, 1974-85 ................ 6,100
Job corps completions .............coeiiiennnn. 141 Growth 2,900

Vocational education completions ... 169319  OTOWth ,
’ Replacements ..........ccovevinviiiinennnnnennnn, 3,200

t Includes training for other occupations in retail trade.

Route drivers. Most States require a route driver to
have a chauffeur’s license. Most employers prefer
applicants who are high school graduates and over 25
years of age. Some large companies have classes in
sales techniques, but training is mostly on the job.

Available training data

Wholesale trade salesworkers. High school graduation
is the usual requirement for a wholesale salesworker,
although some sales jobs require college training. An
engineering degree generally is needed to sell scientific
and technical products. Newly hired workers usually

Employment, 1974 .........ccocviviviiiiniiiiieeeeinnnnn 190,000  begin as trainees, and are trained in several kinds of
Projected 1985 requirements ...........ccoeovinnnen. 200,000 nonselling jobs before being assigned to sales. Trainee
Percent growth, 1974.—85 ............................. 4.1 programs for college graduates usually involve class-
Averégr?):g? ual openings, 1974-85 ......ooovvvs 3;83 room instruction as well as rotations to nonselling jobs.

Replacements .............co.coooovvorverenon. 3000 Generally 2 years or longer are required before a trainee

Available training data

is ready for his or her own sales territory.

Employment, 1974 .......c.cooovviiiiiiiiiiiiniinnen. 770,000
Securities salesworkers. Employers generally prefer  Projected 1985 requirements ......................... 883,000
college graduates. A degree in business administration, Percent growth, 1974-85 .................. 15.0
_economics, finance, or liberal arts is good preparation AYeréng :{;‘“al openings, 1974—85 ................ ?gggg
for work selling securities. Successful sales or manage- Replacements .............ccvvviiiiieieneninnnnes 20:000

rial experience helps in getting a job, because many
employers look for specific personality traits and signs
of sales ability. Most States require persons who sell

Available training data:

Vocational education completions

Construction Occupations

Asbestos and insulation workers. Asbestos workers
learn their trade through either informal on-the-job
training or a 4-year ‘‘improvership’’ program. The im-
provership program is similar to apprenticeship. Em-
ployers prefer high school graduates.

! “Improvership’’ and apprenticeship are interchangeable
in reference to asbestos and insulation workers.

Bricklayers and stonemasons. Completion of a 3-year
apprenticeship program is the recommended training
for these trades. A high school education or its equiva-

Employment, 1974 ..........coooviiiiiiiiiniinn, 30,000 .. 5 X

Projected 1985 requirements .............coeevveees.. 50,000 lent is important for entry to apprenticeship programs.

Percent growth, 1974-85 ............................. 66.7  Training may also be obtained informally on the job.

Average annual openings, 1974-85 ................ 2,300 During the early 1970’s apprenticeship completions
Growth ...ovvviiiiie e 1,800 numbered slightly more than one-half of openings re-
Replacements ..........cocooovomiiniiins 500 sulting from growth and deaths and retirements.

Available training data: Employment, 1974 ..........ov.vvrveeererererrnees 165,000
Apprenticeship completions ................... 1277 Projected 1985 requirements ..............cc.eeueenen 205,000
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Percent growth, 1974-85 ............ccoivieiiiiinnnn. 242 Drywallinstallers and finishers. These workers usually
Average annual openings, 1974-85 ................ 6,500 start as helpers and learn most of their skills on the job.
Growth ..oooviiii e 3,600 Some employers, in COOperation Wlth llniOl’lS, Offer
Replacements ........c.coovviiiniiiinnnininn, 2,900 . . . .
) o classroom instruction to supplement on-the-job train-
Available training data: ing. High school graduates are preferred, but applicants
Vocational education completions ........... 8,008  with less education frequently are hired.
Job Corps completions ..............eevnenneeen. 785 E
: . ; mployment, 1974 ... 60,000
Apprenticeship completions .................. ‘1,162 Projected 1985 requirements ....................c.... 75,000
! Includes stonemasons, marble-setters, and tile setters. Percent growth, 1974-85 .....cocoviviiiiiiiiniinnnnn. 25.0
) ) Average annual openings, 1974-85 ................ 1,900
Carpenters. A 4-year apprenticeship program, includ- Growth ...c.ooooiiiiiiiiiiiii e 1,400
ing 144 hours of classroom instruction, is recom- Replacements .........cccoooiiviiiiiiinininenanes 500
mended. Training may also be acquired on the job. A Available training data ...........ccocooverriricnns -

high school education or its equivalent is desirable.
Some knowledge of the trade may be obtained through
vocational school courses in carpentry and shop.

During the early 1970’s, apprenticeship completions
numbered about 15 percent of openings resulting from
growth and deaths and retirements.

Electricians (construction). A high school education
usually is required for electrician jobs. An apprentice-
ship program lasting 4 years and including 144 hours of
classroom instruction each year is recommended.
Training also may be acquired on the job. Some trade
skills may be acquired through vocational school

Employment, 1974 .................. 1,060,000 at . o .
Projected 1985 requirements ................coceue.. 1,300,000 courses. Most cities require electricians to pass licens-
Percent growth, 1974-85 ...l 22,5 ing examinations.
A"erége anlrlmal openings, 1974-85 ................ g?;gg During the early 1970’s, apprenticeship completions
TOWLh Py numbered about 6() percent Of Openings resulting fI'OIn
Replacements ..o.ooeovveviviiiiiiiiiiiiiiinns 27,400 5 . .
growth and deaths and retirements in the construction
Available training data: industry, but many individuals who completed electri-
Vocational education completions ........... 30,173  cian training went into other industries.
Job Corps COMPICTIONS -......ovvvvvvrereress 2733 Employment, 1974 .oooooovioriinecnniiicinninnis 245,000
Apprenticeship completions ................... i Projected 1985 requirements ..............c..ce...... 320,000
Cement masons. Cement masons learn their trade Percent growth, 1974'—85 ............................. 30.6
. . . . Average annual openings, 1974-85 ................ 11,700
either through on-the-job training as helpers or through Growth ....ooiviiiiiiii 6,800
2-year or 3-year apprenticeships. High school Replacements ...............oevvvveeeeereeneennnnns 4,900
graduates are preferred. . ..
. . . . A :
During the 1970’s, apprenticeship completions num- vailable training data
bered about 15 percent of openings resulting from growth Job Corps completions ........ s 595
and deaths and retirements. Vocatlor_lal edpcatwn cqmplenons ............ 112,776
Apprenticeship completions.................... 15,933
Employment, 1974 . ... 90,000 ' All electrici includi .
Projected 1985 requirements ................cc....... 120,000 electricians, including maintenance.
Percent growth, 1974-85 ... 333 ' o
Average annual openings, 1974-85 ................ 4,300 Elevator constructors. A high school education is re-
Growth ..o, 2,700 quired. Almost all elevator constructors learn their
Replacements ...........ccocoviiiiiiin, 1,600 trade primarily through on-the-job training sup-
Available training data: plemented by classroom instruction. A trainee usually
Job Corps completions .............ccoveeeuneens 344 can become a fully qualified constructor within 4 years.
Apprenticeship completions ................... 520 Employment, 1974 .......oovvuuvveeeiieiiiiiaenaennn, 19,000
. . L. . Projected 1985 requirements ......................... 25,000
Construction laborers. Little formal training is required Percent growth, 1974—85 .....coooveeereeererennnn, 31.6
for work as a building or construction laborer. Average annual openings, 1974—85 ................ 1,050
Generally, applicants must be at least 18 years of age GIrOWth «..oeieeiiniiiiiiec e 550
Replacements ...........ccoeeveiviiiniininnnn.n. 500

and in good physical condition.

Employment, 1974 ........coooiiiiniiniiin 865,000  FTANAVIY HATINS HAME eeceeiinr e -
Projected 1985 requirements ......................... 1,004,000 L .
Percent growth, 1974-85 ........ccoocvvvvereenn.. 16.1  Floor covering installers. High school graduates are
Average annual openings, 1974-85 ................ 28,400 preferred. Courses in general mathematics and shop
Growth ....cooiiiiiiiii 12,600 may provide a helpful background for floor covering
Replacements ........coooooivvnvioicininnnnnn. 15,800 work. Most workers acquire their skills on the job.
Available training data: Others qualify through apprenticeship programs.
Job Corps completions .............ccccoeeiunens 37 Employment, 1974 .............ccociiiiiiiiiin, 85,000
41
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Projected 1985 requirements ......................... 100,000 Painters and paperhangers. A high school education is
Percent growth, 1974.—85 ..... ereereraerr e, 17.6 preferred but not essential for painter and paperhanger
Averége a?ﬁlual openings, 1974-85 ................ %Zgg employment. Although a 3-year formal apprenticeship
Replacements ... 1000  Program including related classroom instruction is
i . recommended, training also may be obtained infor-
Available training data: mally on the job. During the early 1970’s apprentice-
Apprenticeship completions ................... 295 ship completions numbered less than 10 percent of open-

Glaziers (construction). These workers learn their trade

ings resulting from growth and deaths and retirements.

_ . . thel Employment, 1974 .....covriiiiiiiiiieienenen. 470,000
thrp l}gh a4 y.ear apprentlc.eshlp or thr'ough O.n thej O.b Projected 1985 requirements .............c.coee..e... 525,000
training. A high school diploma or its equivalent is  percent growth, 1974-85 ................co.co....... 10.8
required for entry into apprenticeship programs. Average annual openings, 1974-85 ................ 18,100
During the early 1970’s, apprenticeship completions Growth ...ooveeieiiiiieie e 4,700
numbered nearly 50 percent of openings resulting from Replacements .............coocvviiiiiinn, 13,400
growth and deaths and retirements in the construction Available training data:
lnd.u§try, but spme mdlv.lduals ‘.Who completed glazier Job Corps completions .............ccooevenennns 605
training went into other industries. Apprenticeship completions ................... 1,037
Employment, 1974 .........ccoovvvivviieiiiiinnnnnnn.. 9,000
Projected 1985 requirements ...............coceuenen. 13,000 Plasterers. A 3-to 4_year apprenticeship including class-
Percent growth, 1974.—85 ............................. 4.4 room instruction is recommended, but many learn the
Average annual openings, 1974-85 ................ 500 . . s
Growth ....ooovvieiieiiieeieciie e 350  trade on the job by working as plasterers’ helpers or
Replacements .............oocveeeeeeeuerenenenn.. 150  laborers. High school graduates are preferred.
Available training data: Employment, 1974 .........coiiiiiiiiiiiiiiieene. 26,000
. . . Projected 1985 requirements .............coeeenenenen 25,000
Apprenticeship completions ................... 295 Percent growth, 1974—85 .....ccvveievieaerennnn. -3.8
. . Average annual openings, 1974-85 ................ 450
Lathers. Although many lathers acquire their skills in- Growth ....ocoiiiiiiiiieee e -100
formally on the job, apprenticeship is recommended. Replacements ...........c.cccoieiiniiiiiininnnns 550
Depending on the local union, apprenticeship programs Available training data:
4 LA ticeshi licant all .
last 2, 3,'0rd i]eall;s pp;etnhl eshlp lapl:ll ar; S ust 'ty Job Corps completions .............cccceeuneene. 187
are required (o have a high school education or its Apprenticeship completions ................... 182

equivalent.

During the early 1970’s, apprenticeship completions
numbered slightly more than 35 percent of openings
resulting from growth and deaths and retirements.

Plumbers and pipefitters. A 5-year apprenticeship
including related classroom instruction is recom-
mended, but many learn the trade informally on the job.

Employment, 1974 Seeeeress i 25,000 Employers prefer hlgh school graduates_ Some skills
Projected 1985 requirements ............cceeeenvnnnn. 25,000 may be acquired through vocational school courses.
Percent growth, 1974-85 .............ooooviiiini, 0.0 S localiti . K i .
Average annual openings, 1974-85 ................ 200 ome localities require workers to pass a licensing ex-
Growth .....coooeiviiiiiiniinii . 0 amination.
Replacements ..., 200 Employment, 1974 ...............co.ooiiiiiiiinn 375,000
Available training data: Projected 1985 requirements ......................... 535,000
. . ) Percent growth, 1974-85 ................cooiall. 42.7
Apprenticeship completions: .................. 277 Average annual openings ............................. 23,500
. . Growth ......cooviiiiiii 14,600
Operating engineers (construction machinery Replacements ..............cooiiiiiiiiinl. 8,900
operators). A B-Ye?r ap;?rentlceshlp program is the Available training data:
recommended training. High school graduates are pre- ’ . .
ferred for these programs. Most people, however, are Vocational educat19n completions ........... 7,174
trained informally on the job Job Corps completions ... 127
rai y . Apprenticeship completions.................... 15,860

Employment, 1974 .........cooviiiiiiiiiiiiiin 400,000 1 . e

Projected 1985 requirements ..........c..c..cevenee. 610,000 Includes sprinkler-fitters.

Percent growth, 1974-85 ............coiiiiiiiinne 51.4 ) o _

Average annual openings, 1974-85 ................ 27,000  Roofers. A 3-year apprenticeship including related
Growth ....ovviieiiiie e 18,800 classroom instruction is recommended for roofing
Replacements ............cceevivviviiinieninnenns, 8,200 work. The majority of roofers, however, acquire their

Available training data: skills by working as helpers.
Job corps completions ...........coceeeneinnenne 914 Employment, 1974 .............ocoiiiiiiiii. 90,000
Apprenticeship completions ................... 806 Projected 1985 requirements ..............c..ceuennee 130,000
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Percent growth, 1974-85 .........coiiiiiiiiiiiinn, 44.4 Growth ... 900
Average annual openings, 1974-85 ................ 5,000 Replacements ..........c.ocoevviiiviiiiinniennnnns 1,100
Growth ... 3,600 . ..
Replacements ...............covvviieeieeenniinnis 1,400  Available training data:
Available training data: Job Corps completxons LT T P PRPPIOS 129
Apprenticeship completions ................... 2,464
Apprenticeship completions ................... 387

Sheet-metal workers. A 4-year apprenticeship program
including classroom instruction is recommended for
sheet-metal workers, but many people learn the trade
informally on the job. A high school education is re-
quired for entry to apprenticeship programs, and
courses in mathematics, mechanical drawing, and shop
provide a helpful background for learning the trade.
During the early 1970’s, the number of apprentice-

Structural, ornamental, and reinforcing ironworkers,
riggers, and machine movers. A 3-year apprenticeship
program including related classroom instruction is re-
commended for these jobs. Applicants for apprentice-
ship generally must have a high school education.
During the 1960’s and early 1970’s, apprenticeship
completions numbered about 30 percent of openings
resulting from growth and deaths and retirements.

ship completions was greater than openings for sheet- Employment, 1974 ..............cccooviiiieeiiieenn. 85,000
metal workers in the construction industry, but many }l;rOJected 1985h relcg.;geg;ents ......................... 112,3010(83
tadivi 1 leting sheet- raini t into ercent growth, e 2 T .
mtﬁwu.iu: ¥ cpmp eting sheet-metal training went in Average annual openings, 1974-85 ................ 3,900
other industries. Growth ....ooeviiniiiiiiiii e 2,500
Employment, 1974 .........cooceeiiiniiiniinnn, 65,000 Replacements ...........ccocoviiiiniiiinininiinnnn, 1,400
Projected 1985 requirements ......................... 75,000 Available training data:
Percent growth, 1974-85 .............cccccco....... 15,4 ~ vanaviclraming cata:
Average annual openings, 1974-85 ................ 2,000 Apprenticeship completions ................... 1,615
Occupations in Transportation Activities
Air transportation occupations Replacements .......ccooovviniieiniiiianinnn. 1,800
Available training data:

Airt trollers. Trai

ir iraffic controllers. Trainees are selected through the Apprenticeship completions .................oeeni 19

competitive Federal Civil Service System. Applicants
must have 3 years of progressively responsible work
experience that demonstrates their potential and/or a
college degree. Successful applicants receive both on-
the-job and formal training. It usually takes 2 to 3 years
to become a fully qualified controller.

Airplane pilots. All commercial pilots must be licensed
by the Federal Aviation Administration. Flying can be
learned in military or civilian flying schools. Applicants
hired by a scheduled airline usually start as flight en-
gineers, although they may begin as copilots.

Employment, 1974 ..............cooiiiiiiniiininnn, 22,000
Projected 1985 requirements ........................ 27.500 Employment, 1974 R PRTRES 79,000
Projected 1985 requirements ...............coceuenine 101,000
Percent growth, 1974-85 .............ccoiiiennil, 24.8 h 8 8.7
Average annual openings, 1974-85 ................ 750  Percent growth. 1974-85 ... .
Average annual openings, 1974-85 ................ 2,800
Growth ... 500 Growth 2°100
R 1 t .................................................................................... 3
eplacements 230 Replacements .................coiin. 700
Available training data .............cooeeiiiiiiinn. -
vatlable framing data Available training data:
Airplane mechanics. High school graduates are prefer- Vocational education completions ........... 1,016

red. Most mechanics learn their job in the Armed
Forces or in private trade schools certified by the Fed-
eral Aviation Administration (FAA). Others learn
through formal apprenticeship programs or on-the-job
training. Some large airlines train apprentices in care-
fully planned 3- or 4-year programs which include both
classroom instruction and work experience. Mechanics

Flight attendants. Applicants must be high school
graduates, and those who have 2 years of college,
nurses’ training, or experience in dealing with the pub-
lic are preferred. Most large airlines train their own
flight attendants; those that do not operate schools gen-
erally send trainees to the school of another airline.

who work on civilian aircraft usually must be licensed  Employment, 1974 ..............cccocooveiieninnes 41,000
by the FAA. Projected 1985 requirements ..............ceeeeeennn. 56,000
Percent growth, 1974-85 ...........ccoiiiiiiiiinene. 35.2
Employment, 1974 T 130,000 Average annual openings, 1974-85 ................ 6,400
Projected 1985 requirements ......................... 145,000 Growth 1.300
Percent growth, 1974-85 ............ccovvevineennn.. 12.1 Replacer'r;é.r.l't-s """""""""""""""""""""" 5100

Average annual openings, 1974-85 ................ 3 ’
Growth ..o 1,400 Available training data ..............ocoeiiieiinn., -

Digitized for FRASER 43

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Reservation, ticket, and passenger agents. Airlines re-
quire a high school education and usually prefer appli-
cants with some college training.

Replacements

Available training data

Employment, 1974 ... 56,000 Conductors. Qualified brake operators are promoted to

Projected 1985 requirements ...........c...ccceeen, 76,000 conductors on a seniority basis. To qualify, a person

Percent growth, 1974.—85 ............................. 35.8 usually must have several years’ experience as a brake
Average annual openings, 1974-85 ................ 4,250 LT . . .

Growth ......ovviviiiii 1,800  operator and pass examinations covering signals, time-

Replacements ..........covvvveeeemveeenenennnnaes 2:450 tables, operating rules, and related subjects.

Available training Aata o — Employment, 1974 e 39,500

Projected 1985 requirements ..........c...ecueenenne. 41,000

. . Percent growth, 1974-85 ... 4.6

Merchant marine occupations Average annual openings, 1974-85 ................ 1,250

Growth ..ot 150

Merchant marine Ofﬁcers. Candidates must have at Replacements .......c..c.ooveeiiiiiiiiiienennnnn. 1,100

least 3 years of appropriate sea experience or be a
graduate of an approved training program. Training
may be obtained at either the U.S. Merchant Marine
Academy, one of five State merchant marine
academies, or in a trade union training program. Officer
candidates also must pass a Coast Guard examination.
Although there are no educational requirements, formal
training usually is needed to pass the examination for an
officer’s license.

Available training data

Locomotive engineers. Openings in engineer jobs are
usually filled by training and promoting engineer helpers
according to seniority rules. Applicants for helper
jobs must be at least 21 years old; high school graduates
are preferred. Helpers qualify for promotion by proving
their ability to operate locomotives and by passing a
comprehensive exam on subjects such as mechanical
and electrical equipment and operating rules and regu-

Employment, 1974 .......oooiiiiiniiiiiii 7,500 .
Projected 1985 requirements ..............ccceeeeeens 7,500  lations.
Percent growth, 1974-85 ... 0.0 Employment, 1974 ........ccoooieirnieeriiieeeenen 37,000
Average annual openings, 1974-85 ................ 150 Projected 1985 requirements ................c.oc..... 38,500
Growth ..o e 0 Percent growth, 1974=85 ....cooovvveoriieeeennnn. 4.3
Replacements ..........coeveeiiiiiiniiiinineninnn. 150 Average annual openings, 1974-85 ................ 1,350
Available training data ...........cveeeeeeereerenennn. _ Growth ... 150
Replacements .........ccoevviiiiiiiiiiiiiiininnn. 1,200

Merchant marine sailors. Although not required, pre-
vious sea experience in the Coast Guard or Navy is
helpful. In addition, applicants must obtain merchant
marine papers from the Coast Guard. Most training
programs are designed to upgrade experienced work-
ers, but the Seafarers’ International Union of North
America operates a school that trains inexperienced

Available training data

Shop trades. Apprenticeship training is the most com-
mon way of entering the railroad shop trades, although
some workers learn on the job and are upgraded from
jobs as helpers and laborers. Applicants who have had
shop training in high schools are preferred.

young people. Employment, 1974 ........ccoooviiiiiiiiieiiiieeianns 75,000
Projected 1985 requirements ............ccovvevenenes 57,000
Employment, 1974 ... 20,000 Percent growth, 1974-85 .....ocovovovoeoveren ~27.0
Prokected 1985 requirements ....................uuee 17,150 Average annual openings, 197485 ................ —~300
Percent growth, 1974-85 .. .......ccciiiviiiiiinnnns -14.2 Growth ’ ~1.900
Average annual openings, 1974-85 .. oooorr. .. so STOWHh s
GEOWHD ..o eeoeeeeesenne 250 ReplAcements .......cooooovvvrvvevissccnnic 1,600
Replacements ......c.....coooviiiiiiiiinninnen..s 300 Available training data ..............cooeveiiiiennne,

Available training data

Railroad occupations

Brake operators. Employers prefer applicants with a
high school education. Operators learn their skills on
the job. It usually takes a year or so to learn the job

Signal department workers. New employees are as-
signed as helpers to experienced workers. After about
60 to 90 days of training, they may advance to assis-
tants; after another 2 to 4 years, qualified assistants may
be promoted to signal installers or maintainers. Rail-
roads prefer applicants who are high school graduates.

Employment, 1974 ........ccooiiiiiiiiiiiiiiiiieenennes 11,500

thoroughly. Projected 1985 requirements ......................... 11,200
Employment, 1974 .......ococvioiieeeieieeeeeen 73,000 Percent growth, 1974-85 ... -2.6
Projected 1985 requirements ..............cceeeeeens 69,000  Average annual openings, 1974-85 ................ 250
Percent growth, 1974-85 ........c..cccoeuevurennn. 5.8 GIOWLh oot 230
Average annual openings, 1974-85 ................ 700 Replacements .........oooeininn 300
Growth ....ooiiiiiii e —400 Available training data ............c.ocoviiiinn -
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Station agents. Station agents rise from the ranks of
other railroad occupations. Experienced telegraphers,
telephoners, tower operators, and clerks may advance
to jobs as agents in small stations and may be promoted

Local transit busdrivers. Generally, applicants must
have a chauffeur’s license. New drivers usually are
trained on the job.

| ; o Employment, 1974 .......coviiiiiiiiiiiiiiiiieiaans 71,000
to larger stations as they gain seniority. Projected 1985 requirements ......................... 78,500
E MENt, 1974 «oooeeoe oo 7,600 Percent growth, 1974_—85 ............................. 10.4
Prlgjpelc(:)tyed e1n985 ?equirements ......................... 3,700 Average annual openings, 1974-85 ............. 2,900
Percent gI'OWth, 1974=85 oo -51.0 Growth ... 700
Average annual openings, 197485 ............... ~200 Replacements ..........cccooiiiiiiiiininienn.n. 2,200
Growth ...oovviiiiie e —-350 Available training data ...............................L —
Replacements .........ccoeveveviiiiiiiiiiiiinn, 150

Telegraphers, telephoners, and tower operators. New
workers receive on-the-job training that covers operat-
ing rules, train orders, and station operations. Most

Local truckdrivers. Qualifications vary depending on
the type of truck and nature of the business. In most
States, however, applicants must have a chauffeur’s
license. New drivers usually are trained on the job.

; : ) Pt : Employment, 1974 ... ....ocooiiiiiiiiii e, 1,600,000
railroads require trainees to pass examinations on train Projected 1985 requirements ......................... 1,760,000
operating rules and demonstrate ability to use the Percent growth, 1974—85 ..............ccoveiii.. 8.5
equipment before they can qualify. High school Averége an}rllual openings, 1974—-85  ........... ?gggg

FTOWEN L s

graduates are preferred. Replacements ..........ccceeeeeeeeeeeeeeeennnnnnnn. 26,000
Employment, 1984 ..........cccoiviiiiiiiiniiiiinnn.. 11,000 . L.
Projected 1985 requirements ..............c.c.cuv..e. 6,600  Available training data:
Percent growth, 1974-85 ... —39.0 Job Corps completions ...........occoveveveees 1115
Average annual openings, 1974-85 ................ —-150

Growth . ..o —400 ! May include long-distance drivers.

Replacements ........ccocveviviiiiiiiiiiiininnnnne. 250

Available training data ..............ccciiiiinnn.
Track workers (railroad). Most learn their skills through
on-the-job training that lasts about 2 years. Applicants
should be able to read, write, and perform heavy work.

Long-distance truckdrivers. Minimum qualifications
set by the U.S. Department of Transportation require
that drivers must be at least 21 years old and pass
written and physical examinations. Most States require a
chauffeur’s license. Some trucking companies have
even higher standards. Many companies specify height

Employment, 1974 ..........cooovviviiiieniiiiieeiinns 57,000 and weight limitations for drivers and some hire only
Projected 1985 requirements ...........coeevuenrnnns 55,000 applicants who have several years’ experience driving
Percent growth, 1974'—85 ............................. -2.9 trucks. In addition, they must pass an examination on
Average annual openings, 1974-85 ................ 1,050 . .
Growth .......coiiiiiiiiiiii e —150 the Motor Carrier Safety Regulations of the U.S. De-
Replacements .............c.c.coeveeereeneunnns 1,200  partment of Transportation. Driver training courses in

high school or in a private driving school are good prep-
aration.

Employment, 1974 ........c.cooiiiiiiiiiiiiiiiiinnens 540,000
Driving occupations Projected 1985 requirements ......................... 585,000
Percent growth, 1974785 ............................. 8.1
Intercity busdrivers. Minimum qualifications estab- Averé%z vz:g:lual openings, 1974-85 ............... lﬁggg
lished by the U.S. Department of Transportation re- REPIACEMENtS ......v.ovooveovooeore oo 8,000

quire intercity bus drivers to be at least 21 years old, and
pass written and physical examinations; bus companies
generally have even higher requirements. Most prefer
applicants who are at least 25 years old, and many
prefer those who have truck or bus driving experience.
Most companies conduct 2- to 6-week training programs
for new employees. Most States require busdrivers to
have a chauffeur’s license.

Available training data

Parking attendants. Employers prefer high school
graduates. Applicants must have a valid driver’s license
and be able to drive all types of cars. The ability to keep
records of claim tickets, compute parking charges, and
make change also is important. Some employers offer
training programs that review proper driving tech-

Employment, 1974 ......cccocovirniiiiiiiniiinein, 25,000 . ) . -
Projected 1985 requirements ....................oov. 26,000  Miques and outline company policy on recordkeeping
Percent growth, 1974—85 ........cooeevvviiiinreennnn. 3.9  procedures and damage claims.
Average annual openings, 197485 ............... 850 Employment, 1974 ..........ccociiiiiiiiiiiiienin. 42,000
Growth ..o, 100 : .
RePIACEMENLS ....coevvovvvveeeeeeiiiiiineeeeeienns 750  Projected 1985 requirements ................cooo... 45,000
Percent growth, 1974—85 ...........ccooiiiiiiinnnn. 7.0
Available training data ..............coceeiiiinennnn, - Average annual openings, 1974—85 ............... 1,800
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Growth ... s
Replacements

Available training data

the location of streets. A large number of companies
only hire applicants who are at least 21; some require
drivers to be 25 years of age.

Employment, 1974 .............coiiiiiiiiii, 92,000
. . .. L. Projected 1985 requirements ................cceeunnes 89,000
Taxicab drivers. In most cities taxi drivers must have a Percent growth, 1974—85 ......coviiiiiiiiiinnn. -3.7
State-issued chauffeur’s license, as well as a special Average annual openings, 1974—85 ............... 2,450
operator’s license issued by the local police, safety Growth ... —-300
department, or Public Utilities Commission. Some Replacements ............ccoiivviiiiiiininn., 2,750
companies teach the applicant taxicab regulations and Available training data ............c...oooiiiinnn.. -
Scientific and Technical Occupations
Conservation occupations Employment, 1974 ...t 10,500
Projected 1985 requirements ......................... 13,800
Foresters. A bachelor’s degree with a major in forestry Percent growth, 1974_—85 ............................. 32.1
generally is required to become a forester. Teaching Averégrf);?; ual openings, 197485 ............... ;gg
and research generally require advanced degrees. Replacements ............................ 200
It is anticipated that an average of about 950 new
entrants will be required annually over the 1974-85  Available training data:
period to meet projected requirements. Followup data .
on college graduates indicate that more than two-thirds Job Corps COMPIELONS ...oovvevrvneeiceeces 216
Junior college graduates ................coeenis 1,980

of those obtaining bachelor’s degrees in forestry have
sought to enter the field. If this proportion were to seek
employment in forestry in the future, 1,300 bachelor’s
degrees would have to be granted annually over the
1974-85 period to meet projected requirements. Projec-
tions of the National Center for Education Statistics
indicate an average of almost 2,500 bachelor’s degrees
in forestry annually over this period. Thus, unless the
number of degrees granted in forestry is lower than the
number projected, a higher proportion of forestry

Range managers. A bachelor’s degree with a major in
range management, range conservation, or a closely
related field usually is required to become a range man-
ager. An advanced degree is generally necessary for
research and teaching positions. Many college students
obtain valuable experience through summer jobs with
Federal Government agencies such as the Forest Ser-
vice or Bureau of Land Management.

graduates may have employment in other fields than in Employment, 1974 ........cooiiiiiiiiiiiiininiienns 2,500
the past Projected 1985 requirements .................ooeeeee 3,850
) Percent growth 1974—85 ..................c..coeenel. 53.9
Employment, 1974 .......c.cocoiiiiiiiiiiniiinennnn. 24,000 Average annual openings, 1974—85 ............... 150
Projected 1985 reqUirements ..............ocovee.n... 29,000 Growth ........ J PP PPPPPP 100
Percent growth, 1974—85 ...........ccccovvueeen... 20.5 Replacements. ...................................... 50
Averége a{lhnual openings, 1974—-85 ............... zgg Available training data:
TOWER Leeiiiiiiiiiiee e
Replacements ...........ccooeevviiiiiiiiii, 500 Degrees in range management:
Available training data: Bachelor’s degrees ....................... 163
. , Master’s degrees ..........coeveviuennns 43
Degrees in forestry ?;‘;J;itgjd Doctor’s degrees ........c...coeeeeuninne. 19
197374 (annual average) .
Engineers
Bachelor’s degrees . 2,337 2,480 , . . . .
Master’s degrees .... 408 462 A bachelor’s degree in engineering generally is
Doctor’s degrees .... 35 89 required for most entry positions. College graduates

Forestry technicians. Completion of specialized 1- or
2-year postsecondary school curriculums, govern-
ment sponsored training programs, or e€Xperi-
ence in forest work such as planting trees or fighting
fires generally is required for beginning technician jobs.
Postsecondary training can be obtained in technical
institutes, junior or community colleges, and some uni-
versities.

trained in one of the physical sciences or mathematics
also may qualify for some jobs. Experienced techni-
cians with some engineering education may advance to
engineering jobs. Graduate training is emphasized for
an increasing number of jobs; it is essential for college
and university teaching and for some research posi-
tions, and is desirable for advancement in many areas.
All 50 States and the District of Columbia require
licensing for engineers whose work may affect life,
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health, or property, or who offer their services to the
public.

New graduates with engineering majors are the pri-
mary source of engineers. Limited data on past patterns
of entry into the occupation indicate large numbers also
have entered from other sources: workers who shift
occupations (including workers who are upgraded); per-
sons not in the labor force (including those in the
Armed Forces); immigrants; and college graduates with
majors in fields other than engineering.!> However, pat-
terns of entry from these other sources are affected, to
some extent, by the availability of engineering graduates.
If the same proportion of openings as during the 1960°s
were to be filled from these other sources, an estimated
32,000 other entrants could be expected annually over
the 1974-85 period. Under these assumptions, about
41,000 new engineering graduates would have to enter
the field annually to meet projected requirements.
Followup studies of new college graduates indicate that
about 85 percent of bachelor’s degree recipients in
engineering eventually enter the profession. Therefore,
about 48,000 engineering graduates would be needed
annually to obtain this required number of new
entrants.

Projections of the National Center for Education
Statistics, however, indicate an average of almost
57,000 bachelor’s degrees in engineering annually over
this period. Therefore, to the extent that employers
prefer to hire new engineering graduates, requirements
for engineers could be met with less reliance on other
entrants than in the past.

Environmental scientists

Geologists. A bachelor’s degree in geology or a related
field is adequate training for many entry jobs. An ad-
vanced degree is helpful for promotion in most types of
work and is necessary for college teaching and some
research positions.

New college graduates with a major in geology are the
major source of supply. However, limited data on past
patterns of entry into the occupation indicate that a
significant number of workers have entered geology
from other sources: new college graduates not majoring
in geology, immigrants, persons not in the labor force,
and persons employed in other occupations.!¢ Although
many factors affect the number of other entrants, in-
cluding the availability of geology graduates, significant
numbers probably will continue to enter. If past pat-
terns of entry from these other sources continue, it is
expected that about 900 new geology graduates would
need to enter the occupation each year to meet pro-
jected requirements. Followup data on college grad-
uates indicate that in the past, less than one-third of
those who received bachelor’s degrees in geology, in-
cluding those who did graduate study in geology, actu-
ally entered the field. (Many of those not entering the
field became high school teachers, or entered other
occupations.) If this entry rate were to continue, an
average of about 2,800 bachelor’s degree graduates in
geology would be needed annually to meet projected
requirements. Projections of the NCES indicate an av-
erage of about 4,000 bachelor’s degrees annually in

geology.

Employment, 1974 .............cocoviiiiiiiiiiiinn. 1,100,000
Projected 1985 requirements ......................... 1,500,000
Percent growth, 1974—85 ... 32.8
’ . Emplo 6, 1974
Average annual openings, 1974-85 ............... 73,000 Proﬁactye?ilelr;SS requiremehts ......................... g;ggg
gz(p))r;tc};ments """""""""""""""""""""""" lgg’ggg Percent growth, 1974—85 .......oviiviinininnn.. 39.4
"""""""""""""""""""" ’ Average annual openings, 1974—85 ............... 1,900
Available training data: Growth ..o 800
1
Degrees in engineering? Projected Replacements ..........ccooeeuviiiieiiinnniiinnnnn, 1,100
1974 -85 , - '
1973-74 (annual average) Available training data:
Bachelor’s degrees . 50,693 56,714 Degrees in geology ’;g‘;fjf’gg
Master’s degrees .... 15,385 17,128 7374 !
Doctor’s degrees .... 3,312 2,827 ~74 (annual average)

Includes an estimated 20,600 replacements for those who Bachel?r’s degrees 3,151 4,054
transfer to other occupations. Master’s degrees .... 870 866
*Includes engineering technology. Doctor’s degrees .... 258 302

15 Data on past patterns of entry are available fromTwo Years After
the College Degree—Work and Further Study Patterns (National
Science Foundation, 1963), and the Postcensal Study of Professional
and Technical Personnel, a followup study of persons who were
reported in professional and technical occupations in the 1960
Census. Selected data from the study are presented in Technician
Manpower: Requirements, Resources, and Training Needs, Bulletin
1512 (Bureau of Labor Statistics, 1966). The Bureau currently is
developing more recent entry rates. The National Science Founda-
tion has published data on scientists and engineers from abroad,
based on special tabulations prepared by the Immigration and
Naturalization Service of the Department of Justice.

! Includes an estimated 600 replacements for those who
transfer to other occupations.

Geophysicists. A bachelor’s degree in geophysics or a
geophysical specialty, or a bachelor’s degree in a re-
lated field of science or engineering with courses in
geophysics, physics, geology, mathematics, chemistry,
and engineering is generally the minimum requirement

16 See footnote 15.
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for employment as a geophysicist. Graduate training is
usually necessary for research, college and university
teaching, and for supervisory positions in exploration
activities.

Employment, 1974 ...........ccoiiiiiiiiiiiiininnn 8,200
Projected 1985 requirements ...........c.oceunnn.. 11,400
Percent growth, 1974-85 ............cocveieeeni. 39.4
Average annual openings, 1974-85 ................ 650
Growth ....cooeviniiiiii 300
Replacements ............ooeceeeivivivinininennnn, 1350
Available training data:
Degrees in geophysics and seismology:
Bachelor’s degrees ..........c.cocceeennnne. 84
Master’s degrees .............coveuenennnnn. 56
Doctor’s degrees ..........coceeuveneneenenns 47

! Includes an estimated 200 replacements for those who
transfer to other occupations.

Meteorologists. A bachelor’s degree in meteorology or
in a related science—usually physics, mathematics, or
engineering with courses in meteorology —is generally
the minimum education required to become a meteo-
rologist. An advanced degree is necessary for some
positions, particularly in research and in college and
university teaching.

Life science occupations

Life scientists. A bachelor’s degree is adequate prep-
aration for some jobs. However, many positions re-
quire graduate training; a Ph.D usually is required for
college teaching and for senior research positions. A
professional health degree is necessary for some jobs in
medical research.

New graduates with a major in one of the life sciences
are the primary source of supply of life scientists. How-
ever, limited data on patterns of entry into the occupa-
tion indicate that a significant number of workers have
entered from other sources: immigration, reentrants to
the labor force; graduates with majors other than in the
life sciences; and workers who transfer from other oc-
cupations. Although many factors, including the rela-
tive availability of life science graduates, affect the
number of other entrants, significant numbers probably
will continue to enter the occupation. If past paiterns of
entry from these sources continue, it is expected that
about 9,200 life science graduates would need to enter
each year to meet projected requirements. Less than
one-third of those who received bachelor’s degrees in
the life sciences in the past, including those who did
graduate study in the life sciences, actually entered the
field. (Many have become secondary school teachers
and laboratory technicians or gone to medical, dental,

Employment, 1974 .........occiiiiiiiininiiiinin, 5,000 . . . . .
Projected 1985 requirements ............c.c.veneenen. 6,900 and veterinary schools; some with degrees in agrvl-
Percent growth, 1974-85 ...........c.cococvrvnee... 23.3  culture have become farmers and ranchers.) If this
Average annual openings, 1974-85 ................ 200 entry rate were to continue, an average of 32,200
Growth .....oooovviiiiiiiiiiiiiiiieie e, 100 bachelor’s degree graduates in the life sciences would
Replacements ............coooviiiiiin 100 be needed annually to meet projected requirements.
Available training data: Projections of the NCES indicate an average of about
. N 68,000 bachelor’s degrees annually in the life sciences
Degrees in atmospheric sciences and . .
meteorology: over this period. Therefore, unless the number of de-
grees granted in the life sciences is lower than the
Bachelor’s degrees ..........occovevininnnns 294 number projected, a higher proportion of graduates
Master’s degrees ........coooeeerecieniinn 195 may have to seek employment in other fields than in the
Doctor’s degrees ........cooevevinininnnnne. 54 past.
Employment, 1974 ... 190,000
Oceanographers. An advanced degree, preferably a Projected 1985 requirements ......................... 245,000
Ph.D. in oceanography, one of the natural sciences, or Percent growth, 1974-85 ............................ 29.0
engineering generally is required to become an Averégrz;grllual openings, 1974-85 ................ ltsijgg
oceanographer. A bachelor’s degree is sufficient for  eppcenie T
beginning jobs as research or laboratory assistant in 1abl ning data:
oceanography. Available training data:
Employment, 1974 ............cociiiiiiiiiiiinienn. 2,500 D in biological sci
Projected 1985 requirements ......................... 3,100 egrees in biological sciences
Percent growth, 1974-85 .......ocveveveveverererean, 22.5 and in agricultural and nat- .
Average annual.openings, 1974-85 ................ 100 ural resources P]r;;;igjd
Growth .....oooviiiiiiii 50
Replacements ...........ccoevvveviniinnenennnnnnn. 50 1973-74 (annual averace)
Available training data: Bachelor’s degrees . 65,159 68,427
. i Master’s degrees .... 9,520 10,665
Degrees in oceanography: Doctor’s degrees .... 4,370 4,765
Bachelor’s degrees ................cceeveennnn. 237
Master’s degrees .......oo.cveevveerunnnennn.. 199 ! Includes an estimated 5,700 replacements for those who
Doctor’s degrees ........ccoceeviviiiininennnn. 70 transfer to other occupations.
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Mathematics occupations

Mathematicians. For the majority of positions, at least

Available training data:

Degrees in statistics:

a master’s degree in mathematics generally is required; Bachelor’s degrees ...............c......... 257
a Ph.D. generally is required for teaching in colleges Master’s degrees .........ooccciiierinnnnn. 453
and universities. However, for some positions, a Doctor’s degrees ...........coceviiinini... 147

bachelor’s degree is adequate.

It is anticipated that an average of about 1,550 new
entrants will be needed annually over the 1974-85
period to meet projected requirements. Projections of
the NCES indicate an annual average of about 800
doctorates and about 4,200 master’s degrees in
mathematics over the period. Limited followup data on

Physical scientists

Astronomers. A Ph.D. degree in astronomy usually is
required for jobs as astronomers. Persons with less
education may qualify for some jobs, but their ad-
vancement opportunities are limited.

college graduates indicate that in the past, almost all Employment, 1974 ..........ccooevvviiiiiiieniinenn, 2,000
doctorate holders and about a third of master’s degree Projected 1985 requirements ..................ceee.e. 2,080
holders entered the field. (Many master’s degree hold- Percent growth, 1974_—85 ............................. 4.0
ers not entering the field have become high school Averégrz z?ﬁlual OPENINGS «.ovveiriniiienceeianennnnn ?g
teachers or entered computer-related occupations.) ReplACEMENtS .....ovo.vvoveovsoeoeoso e 20
Limited data on past patterns of entry into the occupa- ) .

tion indicate that some workers also entered from other Available training data:

sources: transfers from other occupations, reentrants Degrees in astronomy:

into the labor force, immigrants, and new college Bachelor’s degrees .............occeevnen. 152
graduates not majoring in mathematics.'” Data, however, Master’s degrees ........ccoeeeeeeeeeeennnins 82
are not sufficient to estimate future entrants from these Doctor’s degrees .............cccveeinence 77

sources.

Nevertheless, it appears likely that unless the
number of advanced degrees granted in mathematics is
lower than the number projected, a higher proportion of
mathematics graduates may have to seek employment
in other fields than in the past.

Chemists. A bachelor’s degree in chemistry is usually
the minimum requirement for entry positions in
analysis and testing, quality control, technical service
and sales, or jobs as assistants to senior chemists in
research and development laboratories. Graduate train-
ing is essential for many positions, and is helpful for

Employmenl, 1974 RTIRRT T CE R SR CR TR RRRRREREER 40,000 advancement in all typeS Of Work. A PhD degree gen-

Projected 1985 requirements .............coeeeiinenn 46,100 . . .. .
Percent growth, 1974-85 ........c....ccocovevnnnn.. 16.5  erally is required for teaching in colleges and univer-

Average annual openings, 1974-85 ................ 1,550 sities. ) o
Growth ..ooovvviiiiieiiii e 600 The major source of supply of chemists is from new
Replacements .............coooevii. 950 graduates majoring in chemistry. However, limited
Available training data: data on past patterns of entry into the occupation indi-
. . , cate that a significant number of workers have entered
Degrees in mathematics Projected hemi . . .

1974-85 chemistry from other sources: immigration; persons
1973-74 (annual average) reentering the labor force; graduates who did not major
in chemistry; and persons entering from other occupa-
11\34301:61@’5 degrees . 2‘11 331(3) 13%22 tions.'8 Although many factors affect the number of

aster s degrees ... 5 ) . : . I .
Doctor's degrees ... 1,031 769 other entrants, including the availability of chemistry

Statisticians. A bachelor’s degree in statistics or
mathematics generally is required to become a statis-
tician. For some jobs, however, a bachelor’s degree in
economics or another applied field and a minor in statis-
tics is preferable. An advanced degree is required for
some positions, particularly college teaching.

graduates, significant numbers probably still will con-
tinue to enter the occupation.

If past entry patterns continue, about 4,600 entrants
could be expected from these other sources. Therefore
it is expected that about 5,300 chemistry graduates
would need to enter each year to meet projected re-
quirements. Followup data on college graduates indi-
cate that in the past fewer than half of those who re-

Employment, 1974 P R TEPRRRES 24,000 ceived bachelor’s degrees in chemistry, including those
grOJeC‘ed 1985h ri%%regmsents >>>>>>>>>>>>>>>>>>>> 31 ’3(;0(6) who did graduate study in chemistry, actually entered
ercent growth, 1974=50 ..oooerninninniniens ; the field. (Many of those not entering chemistry have

Average annual openings, 1974-85 ................ 1,450 . :
GIrowth ..o e 650 gone on to med]cal’ denta] or Veterlnary SChOOlS’ or
Replacements ..........c.ccoeeevniiiiniiinnnnnens. 800  become secondary school teachers.) If this entry rate

17 See footnote 15, p. 47. '8 See footnote 15, p. 47.
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continues, an average of about 10,900 bachelor’s degree Projected 1985 requirements ......................... 59,400
graduates in chemistry would be needed annually over Percent growth, 1974-85 ...l 25.0
the 1974-85 period to meet projected requirements. Averggr‘(") ‘i‘ft‘}“‘ual openings, 1974-85 ................ l?%g
Projections of the NCES indicated an average of about ~ OTOW I woemsemmmmmemmmme ,
10,100 bachelor’s degrees annually in chemistry over ~ Available training data:

this period. Degrees in physiCs Projected

Employment, 1974 ... 135,000 1974-85

Projected 1985 requirements .............coeevvneenes 173,000 1973-74  (annual average)

Percent growth, 1974-85 .............coooeiieiiinnit 28.6 ,

Average annual openings, 1974-85 ................ 10,000 Bachelor’s degrees . 3,936 3,625
GROWEH <..oeevveeeeeeee e 3,500 Master’s degrees ... 1,645 1,514
Replacements ........coooevvveeneeeviiieeereenennss 16,500 Doctor’s degrees .... 1,100 794

Available training data: ! Includes an estimated 1,300 replacements for those who

transfer to other occupations.
Degrees in chemistry Projected
1974-85
1973-74 (annual average) Other scientific and technical occupations
54?5}:395 ; e‘;gzei_: 1(2)(5);; 1(2)8% Broadcast technicians. Technicians must obtain a
Doctor’s degrees .... 1,760 1,507 Radio-Telephone First Class Operator license from the

! Includes an estimated 3,600 replacements for those who
transfer to other occupations.

Physicists. Graduate training in physics or a related
field is necessary for most jobs; a doctorate is usually
required for teaching in colleges and universities and for
senior research positions. For some jobs, however, a
bachelor’s degree is adequate.

College graduates with a major in physics are the
primary source of supply of new physicists. However,

Federal Communications Commission. To obtain the
license, applicants must pass a series of written tests
covering subjects such as the construction and opera-
tion of transmission and receiving equipment. Courses
in mathematics, science, and electronics and special
courses designed to prepare students for the FCC’s
license test are good preparation. Technical school or
college education is an advantage for those wanting to
advance to supervisory positions or to more specialized
jobs in large stations and in the networks.

limited data on past patierns of entry into the 0CCUPa-  profectod 1985 requirements -, 26000
tion indicate that a significant number of workers also  Percent growth, 197485 .............cccociernnnes 18.2
have entered physics from other sources: immigration; Average annual openings, 1974-85 ................ 1,350
college graduates with nonphysics majors; persons re- Growth ..o 350
entering the labor force; and persons entering from Replacements .............cccceeviiieniiiinnnn, 1,000

other occupations.'® Although many factors, including
the availability of physics graduates, affect the number
of other entrants, significant numbers probably will
continue to enter the occupation.

If past entry patterns continue, about 1,400 entrants
could be expected from these sources. Thus, it is ex-
pected that about 1,600 physics graduates would need
to enter each year to meet projected requirements. Fol-
lowup data on college graduates indicate that in the past
fewer than half of those who received bachelor’s de-

Available training data ...............cocoi
Drafters. Post-high school drafting training in technical
institutes, junior and community colleges, extension
divisions of universities, and vocational and technical
high schools generally provides adequate training for
beginning drafters. Necessary skills also may be ob-
tained on the job, combined with part-time schooling or
through 3- or 4-year apprenticeship programs.

h _ . . - Employment, 1974 ... 313,000
grees in physics, including those who did graduate  projected 1985 requirements ......................... 444,000
study in physics, actually entered the field. (Many of  Percent growth, 1974-85 ...........ccccovvvnnrnnn. 41.7
those not becoming physicists entered hlgh school Average annual openings, 1974-85 .c.ovennnnnnnt 17,300
teaching, computer-related occupations, and engineer- Growth ...ocoviniiiiiiiiiiiie e 12,000
ing.) If this entry rate were to continue, about 3,300 Replacements ...........cccoveviiiiiiiiiinninnnnnn. 5,300
bachelor’s degree graduates in physics would be ° Available training data:
needed annually to meet projected requirements. - Job Corps completions ........c.....eeveeeeeinns 65
Projections of the NCES indicate an average of about Vocational education completions ........... 30,151
3,600 bachelor’s degrees annually over this period. Apprenticeship completions ................... 324

Employment, 1974 ... 48, . . . . .
poy 8,000 Engineering and science technicians. Persons can qual-
ify as engineering and science technicians through
19 See footnote 15, p. 47. many combinations of education and work experience.
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Post-high school technical training consists of 1 to 4
years of full-time study at a technical training institute,
junior and community college, extension division of a
college and university, or vocational-technical high
school. Training also may be acquired on the job or
through part-time courses in postsecondary schools or
in correspondence schools. Qualifications also can be
obtained through experience in technical jobs in the
Armed Forces.

1138
39,024

Apprenticeship completions
Junior college graduates

! Electronics technicians.

Surveyors. A combination of postsecondary school
courses in surveying and extensive on-the-job training
is the most common method of entry. Junior colleges,
technical institutes, and vocational schools offer 1-, 2-,
and 3-year programs in surveying. All 50 States require
licensing or registration of those land surveyors respon-
sible for locating and describing land boundaries.

Employment, 1974 ..., 560,000  Employment, 1974 ..............ooviiieeeeeeieiininn, 55,000
Projected 1985 requirements ......................... 794,000  Projected 1985 requirements ......................... 86,600
Percent growth, 1974-85 .........c..coiiiiiiiiins 41.4 Percent growth, 1974-85 ... ......................... 592
Average annual openings, 1974-85 ................ 32,000  Average annual OpPENINES ......c.coveererenneeennnnnn. 3,600
Growth .........ocooiiii 21,000 Growth .....cooeiiiiiiiiiiiee e 2,700
Replacements .............cocvenvnveiiinininnennn. 11,000 Replacements ...............ccoeivieiineininnnn... 900
Available training data: Available training data:
Vocational education completions ........... 42,408 Junior college graduates ........................ 2,203
Mechanics and Repairers
Telephone craft occupations Employment, 1974 ..........ccoooviiiiiiiiiiiiinnen. 55,000
Projected 1985 requirements ......................... 53,500
Central offic 4 tions. Trainee jobs are filled Percent growth, 1974.—85 ............................. -3.6
b ffice craf occul?a tons J Average annual openings, 1974-85 ................ 150
y employees already with the company such as tele- Growth ~200
phone operators, and occasionally by workers from Replacements 350

outside the company. Although no formal education is
required, a basic knowledge of electricity and elec-
tronics and/or telephone training in the Armed Forces is
helpful. New craftworkers receive classroom instruc-
tion and on-the-job training.

Available training data

Telephone and PBX installers and repairers.
Applicants are selected from telephone company em-
ployees and inexperienced people from outside the

Ermpl()tyl'(lj'lell;ts,51974 reeneen t ........................... } ;8,838 Company who have passed an aptitude test. Training
ojecte: requirements ..............cceeennans , : bl . .
Percent growth, 1974-85 ... i8.2  includes both on-the-job and classroom instruction.
Average annual openings, 1974-85 ................ 2,900 Employment, 1974 ...t 115,000
Growth ..o 1,800 Projected 1985 requirements ..............cccoueuenen 130,000
Replacements ..........ccovevvviiiiiiininnnn, 1,100 Percent growth, 1974-85 ...l 12.1
Available training data ........c...coeooeeinieiinnnn.. - Averégrz;?;: ual openings, 1974-85 ................ %ggg
Replacements .............cccooeiiiiiiiiiiinl. 1,100

Central office equipment installers. New workers re-
ceive on-the-job training and classroom instruction. It
takes several years to become a skilled installer.

Employment, 1974 .....cc.covvvnviiniiieiiiiiiieennen, 30,000 Other mechanics and repairers

Projected 1985 requirements .............coceueennn.. 36,000

Percent growth, 1974-85 ................l 18.0 Air- itioni . . .

Average annual openings, 1974-85 ................ 800 " Con.dl toning, refrfgeratzon, and  heating
GIOWHN e eee e eeeneeeneennen so0  ™Mechanics. Most mechanics start as helpers and learn
Replacements ..........cccoeeeevivvneeivinenneannns 300 their skills on the job. Employers prefer high school

Available training data

Line installers and cable splicers. Companies hire in-
experienced workers as trainees. Knowledge of the

graduates who have studied mathematics, physics,
electronics, and blueprint reading. Many high schools
and vocational schools offer courses to prepare stu-
dents for entry jobs.

basic principles of electricity and/or telephone training ~ Employment, 1974 ... 200,000
in the Armed Forces is helpful. Applicants usually must gg‘ziiitfgrl?fh ri%‘;‘;fg’sems """"""""""""" 285 3(;02
Pass physical exa_m_s bef:ause some line and cable work Average annual Openings ...................cc..uv..n. 10,900
is strenuous. Training includes classroom and on-the- GIOWEh ... 7,000
job instruction. Replacements ..............c.coeeivueeiuneeennnns. 3,900
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Available training data:

Job Corps completions ....................venee. 240
Vocational education completions ........... 13,215
Apprenticeship completions ................... 279

Appliance repairers. These workers usually start as
helpers and are trained on the job. High school courses
in electricity, electronics, shop math, and blueprint
reading provide a good background for appliance repair
work. Formal training in appliance repair and related
subjects is available from some vocational schools,
technical schools, and community colleges.

Employment, 1974 ..., 135,000
Projected 1985 requirements ......................... 170,000
Percent growth, 1974-85 ............covvvieninnen. 24.1
Average annual openings ..................coiininins 5,600
Growth ....ooooii s 3,000
Replacements ...........c...ccciiiiiiiiinininn 2,600
Available training data:
Vocational education completions ........... 4,877
Job Corps completions ...........covvevvvninnns 108

Automobile body repairers. Generally, 3 to 4 years of
on-the-job training are necessary to become fully qual-
ified. Most training authorities recommend the comple-
tion of a 3- or 4-year apprenticeship program which
includes on-the-job and related classroom instruction.
Although high school graduation is not required for an
entry job, most employers consider this an asset.

Employment, 1974 ..., 145,000
Projected 1985 requirements ......................... 176,000
Percent growth, 1974-85 .........cc..ooviiiinnl. 21.4
Average annual openings, 1974-85 ................ 4,700
Growth ......cooovviiiiiiii 2,800
Replacements ..........cooevviiiiiiiiiniininn, 1,900
Available training data:
Job Corps completions ...........coovveiienenins 765
Vocational education completions ........... 17,310
Apprenticeship completions_.................... 307

Automobile mechanics. Most automobile mechanics
learn the trade through 3 to 4 years of on-the-job experi-
ence. Additional time may be needed to learn a difficult
specialty such as automatic transmission repair. Train-
ing authorities usually recommend completion of a 3- or
4-year apprenticeship program as the best way to learn
the trade. Auto mechanic training in the Armed Forces
and courses offered at high schools, vocational schools,
or private trade schools are helpful.

Boat motor mechanics. Generally, 2 to 3 years of on-
the-job training are necessary to become skilled in re-
pairing both outboard and inboard gasoline motors. A
high school diploma is preferred but not required.
Courses in small engine repair, auto mechanics, and
machine shop are helpful.

Employment, 1974 ..............coiiiiiiiiien 11,000
Projected 1985 requirements ...........cceeveenennnn. 14,000
Percent growth, 1974-85 .........cccoiiiiiiiiininn. 29.0
Average annual Openings ..................c.eeeeeen. 550
Growth ... 300
Replacements .............coooiiiiiiiiiinn, 250

Available training data ...................coeeenll. -

Bowling-pin-machine mechanics. Mechanics learn
their skills at schools maintained by bowling-machine
manufacturers or on the job. After attending factory
schools, trainees need several months of on-the-job
experience. Employers prefer to hire high school
graduates.

Employment, 1974 .........c.ooiiiiiiiiiiiiiiannen, 5,000
Projected 1985 requirements ......................... 5,600
Percent growth, 1974-85 ..., 7.7
Average annual openings, 1974-85 ................ 150
Growth ...oooovviiiiiii e 50
Replacements .........cccceevviviiniiiiiiiinnnn.. 100

Business machine repairers. Most acquire their skills
through on-the-job training following instruction in
manufacturers’ training schools. Employers desire
applicants who are at least high school graduates, and
like to hire veterans who have had electronics training
in the Armed Forces. Trainees usually need 1 to 3 years
of on-the-job training following a formal training pro-
gram before they are considered fully qualified.

Employment, 1974 ............ccooceviiiiniiiinnn. 65,000
Projected 1985 requirements ......................... 97,000
Percent change, 1974-85 ............ccovininininnl. 49.8
Average annual openings, 1974-85 ................ 3,100
Growth ....oovvviiiiiiiiiii e 2,900
Replacements ............ocovviiiiniiiinininnn, 200
Available training data:
Job Corps completions .............c.ccceuen... 60
Vocational education completions ........... 1988
Apprenticeship completions.................... 1387

! May include some computer service technicians.

Employment, 1974 ........cccocoviieeeiiirineneenns 735,000 Computer service technicians. Employers usually re-
Projected 1985 requirements ......................... 875,000  quire applicants to have 1 to 2 years of post-high school
Percent growth, 1974-85 ..., 19.3  training in basic electronics or electrical engineering
Average annual openings, 1974-85 ................ 24,400 from a computer school, a technical institute, a junior
Growth ......oovviiiii 12,900 college, or a college. Electronics training in the Armed
Replacements ......cccoceeviveiiiniiiiiiniininnnnn. 11,500 . h .
‘ . Forces is also excellent preparation for trainees.
Available training data: Employment, 1974 .........ovv..ovvverrsrerererenenn. 50,000
Job Corps completions ............cccoeveveenen. 1,962 Projected 1985 requirements ......................... 93,000
Vocational education completions ........... 76,280 Percent growth, 1974-85 ...........coeiiiiiinni.. 86.0
Apprenticeship completions .................... 1,330 Average annual openings, 1974-85 ................ 4,300
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Growth .....ooiiiiiiiiiii 3,900  formal apprenticeship programs consisting of on-the-
Replacements ...................................... 400 Job training and related Classroom instruction.
Available training data: Employment, 1974 ........cooiiveiiiiiiiiiieeieennnnn 500,000
Junior college completions ..................... 226 Projected 1985 requirements ..................c...... 840,000
Percent growth, 1974-85 ........cciiiviininiiinnnnns 65.8
Diesel mechanics. Generally, mechanics need 3 to 4 Average annual openings, 1974-85 ................ 42,500
years of on-the-job training or formal apprenticeship to Growth ... 30,500
become fully qualified. Employers prefer to hire hlgh Replacements ...................................... 12,000
school graduates. Trade and technical school courses in Available training data:
diesel engine maintenance and experience in repairing Job Corps completions .......cccceevveenennene. 68
gasoline engines are helpful. Apprenticeship completions ................... 721
Employment, 1974 ..ot 95,000 . . .
Projected 1985 requirements ......................... 125,000  Instrument repairers. Most learn their trade on the job
Percent growth, 1974-85 .........cocovvveeiiinnnnnn. 29.5 or through formal apprenticeship programs. Appren-
Average annual openings, 1974-85 ................ 3,400  ticeships generally last 4 years and combine classroom
Growth .ooviiii e },7/88 instruction with work experience. Some repairers train
Replacements ..........c.c.oooiiiiiiniiinn, , for instrument work in technical institutes or junior
AvailJabble Ctraining datla:t . o3 colleges. These schools offer programs that usually last
ob Corps completions .................ceenen. . : . . :
Vocatior’f)al edufation completions ........... 4,308 2 years and emphasize basic engineering courses, sci-

Electric sign repairers. Most repairers are trained on
the job. Some repairers qualify through 4-year elec-

ence, and mathematics. Armed Forces technical
schools also offer training. Trainees or apprentices gen-
erally must be high school graduates.

- , . . Employment, 1974 ........ccoooiiiiiiiiniinenns 110,000
tr'1c1an's apprenticeship programs. I*‘:r.nployer's prefer t N Projected 1985 requirements ......................... 154,000
hire high school graduates‘. Many C}tle§ require repair- Percent growth, 1974-85 ..........ccoceevuniiinnnn.n. 40.0
ers to pass a comprehensive examination in electrical ~ Average annual openings, 1974~85 ................ 6,600
theory and its application to receive a license. Growth ....oooviiiiii i 4,000

Repl B8 et
Employment, 1974 ..o 9,000 eplacements 2,600
Projected 1985 requirements ......................... 12,000 Available training data .............c..oeeeinnn -
Percent growth, 1974.—85 ............................. 29.4
Averégre(:)z?;ual openings, 1974-85 ................ ggg Jewelers. These workers generally learn the jewelry
Replacemenis |{[[[11 g tade cither by servinga 3 to 4 year formal apprentice-

Available training data

Farm equipment mechanics. Most farm equipment

ship or through informal on-the-job training while work-
ing for an experienced jeweler. Some technical schools
offer courses in jewelry repair.

mechanics begin as helpers and learn skills on the job. Employment, 1974 ... 18,000
Employers prefer high school graduates who have a Projected 1985 requirements ......................... 18,600
farm background. Generally, at least 3 years of on-the- Percent growth, 1974.—85 ............................. 2.8
. .. Average annual openings, 1974-85 ................ 750
job training are necessary before a person can become a GFOWE oo 50
qualified mechanic. Some mechanics qualify by com- Replacements .................................. 700

pleting a 3- to 4-year apprenticeship program, or
through a vocational education program.

Locksmiths. About 4 years of on-the-job training are

Employment, 1974 ... 60,000

Projected 1985 requirements .................c....... 75,000  needed to qualify as a locksmith. Additional training is
Percent growth, 1974-85 ... 25.0 needed to service electronic security systems. High
Average annual openings, 1974-85 ................ 2,70(()) school graduates are preferred. Some cities require

Replacements 7T gy locksmiths to be licensed.
. .. Employment, 1974 ...........cocoiiiiiiiiiiiiiiiin, 9,000
Available training data:. Projr:ect{:d 1985 requirements ......................... 11,000
Job Corps completions ........ RIS 49 Percent growth, 1974=85 ........ovvoverererernn., 27.3
Vocational education completions ........... 127,822 Average annual openings, 1974—85 ................ 400
1 Includes Othel‘ OCCUpationS related to agricultura] GI‘OWlh ............................................... 200
Replacements ..............ocecviiiiiiinineinnnnen. 200

machinery.

Industrial machinery repairers. Most workers who be-
come industrial machinery repairers begin as helpers
and acquire their skills through several years’ experi-
ence on the job. Others learn their trade through 4-year

Maintenance electricians. A high school education
usually is required for electrician jobs. The skills of the
trade are learned on the job or through formal appren-
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ticeship programs. Apprenticeships usually last 4 years Average annual openings, 1974-85 ................ 6,600
and combine on_the.job training with classroom Growth ...oeiiiiie e 4,200
instruction in related technical subjects. It may take Replacements ..............cooiiiiiiiiiiiiiiinann. 2,400
more than 4 years to learn the trade informally on the Available training data:

job. Many cities and Counti.es r.equire electric‘:ians to Job Corps completions ..............c.cccen.... 87

pass a comprehensive examination and get a license. Apprenticeship completions ................... 247

Employment, 1974 .........coooeviiiiiiiiiieeienee 280,000

Projected 1985 requirements ................coenen... 370,000 Truck mechanics and bus mechanics. Most truck or bus

Percent growth, 1974-85 ......c.cocevvviiniinninnnes 32.1 . . . .

Average annual openings, 1974-85 ................ 13,800 mechanics learn their skills on the job. A formal 4-year
GIOWEN .ot 8,200  apprenticeship is the reccommended way to learn these
Replacements ........ccocevvvereeriuieereniinnnans 5,600  trades. Apprentices typically have about 8,000 hours of

Available training data: shop training and at least 576 hours of related classroom

. . ) instruction. High school or vocational school courses in
Apprenticeship completions ................. 8111 automobile repair and mathematics provide a helpful
Vocational education completions ........... ™)

! See construction electricians.

Piano and organ tuners and repairers. Trainees gener-
ally learn the trade on the job. It usually takes 3 to 4

background. For some jobs that require driving, the
mechanic must have a State chauffeur’s license and
meet qualifications for drivers established by the U.S.
Department of Transportation.

years to become qualified in one of these fields, al-  proleciot 1065 requiremente T 193000
though piano tuning alone may be learned in less than 2 Percent growth, 1974-85 é7.9
years. Electronic organ technician applicants usually = Average annual openings, 1974-85 ................ 5,600
need formal training in electronics available from tech- GroOWth ..o 3,400
nlcal SChOOlS, jllniOI' COllegCS, and some technical' Replacements ...................................... 2,200

vocational high schools.

Employment, 1974 .........cccooiviiiiininnnn, 8,000

Projected 1985 requirements ...............c..ceeuenee 8,000 . . . . .

Peri:ent growth, 1%74—85 ............................. 0.0 Vending machine mechanics. Many vending machine

Average annual openings1974-85 .................. 350  mechanics are high school graduates. High school or
Growth ....oovviviiiiiiieee e 0  vocational school courses in electricity, refrigeration,
Replacements .............coooviiiiinin, 350 and machine repair are helpful, but 1 to 2 years of

Available training data

Shoe repairers. Most are hired as helpers and receive
on-the-job training in large shoe repair shops. It usually
takes about 2 years to become fully qualified. Some

on-the-job training, sometimes supplemented by
manufacturer-sponsored training sessions, are required
to qualify as a skilled mechanic. A commercial driver’s
license and a good driving record usually are required.

> h . Employment, 1974 .........ccooiviiiiiiiiiiiininn, 24,000
repairers learn the trade in vocational schools and a few Projected 1985 requirements ......................... 25,000
enter the occupation through apprenticeship training  Percent growth, 1974—85 ...............ccccccc.o.... 4.2
programs. Average annual openings, 1974—85 ............... 600

Growth ....ooiiiiiiiii 100
Employment, 1974 ...........oooiiiiiiiiiiinin 30,000 RePIACEMENTS ..vvvveeeeeeeeeeeeeeeeeeeeeeen s 500
Projected 1985 requirements ..............ceevnennns 26,800 )
Percent growth, 1974-85 ............oovvvrvviierenen. —10.5  Available training data ................... -
Average annual openings, 1974-85 ................ 1,300
Growth ...oviiiiiiiee e -300 . .
Replacements ..........c..covevveiiiiiiiiiniininnes 1,600 Watch repairers. Most persons prepare for this trade

Available training data ............cooinn
Television and radio service technicians. Formal train-
ing in electronics in technical, vocational, or high
schools or in the military combined with 2 to 4 years of
on-the-job training is required to become a qualified

through 18- to 24-month courses in watch repair schools.
Others are trained informally on the job or through
formal apprenticeship. Most students in watch repair
schools are high school graduates. A few States require
watch repairers to pass a qualifying examination and
obtain a license.

hnici 1 . d ho sh Employment, 1974 .........coooiiiiiiiiiiiiiiiiian, 17,000
t?c nician. Inexperienced persons W 0s OW, an ap- Projected 1985 requirements ..........c.cceeeeunenen. 17,700
titude for the work or have a hobby in electronics may  percent growth, 1974-85 ...........ccoovevnreeenannn. 5.6
be hired as helpers. Average annual openings, 1974-85 ................ 800
Growth ... 100
Employment, 1974 ...........c..coiiiiiinin. 135,000 Repl BS 700
Projected 1985 requirements .............oceueeeneen. 180,000 CPIACCMEIIES wocucernrerearacararmrnrencnrenes
Percent growth, 1974-85 .......c.coveiviiiiiniennn 26.9 Available training data ...........coooeeiin -
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Health Occupations

Dental occupations

Dentists. All States require dentists to have a license to
practice. To qualify for a license, a candidate must
graduate from an approved dental school and pass a
State board examination. In 13 States a dentist cannot
be licensed as a ‘‘specialist’” without 2 or 3 years of

years and lead to a certificate or an associate degree.
Some schools have 4-year bachelor’s degree programs.
Generally the 2-year programs are sufficient for work in
a private dental office. A bachelor’s degree usually is
required for research, teaching, and work in public or
school health programs.

' . ‘ Employment, 1974 ........ccorveurrrrrrrrennrnrnnnns 23,000
graduate education and passing a special State  Projected 1985 requirements ..............ccou....... 58,000
examination. Dental colleges require 2 or 3 years of  Percent growth, 1974-85 .......ccccivuvivinanennnn.. 156.7
predental college education. However, about 3 out of 4 ~ Average annual openings, 1974-85 ................ 6,300
StudentS entering dental SChOOl haVC a baChelOI"S de' Growth . ..o 3,200
. Replacements ..........c.cocoeviiiiiiiiiiiinannnn, 3,100
gree. Dental school generally lasts 4 academic years ) o
although some school condense this into 3 calendar  Available training data:
years. Vocational education completions ........... 1,699
If, over the 1974—85 period, the immigration of foreign Junior college graduates ........................ 3,738
dentists Continues in line with past trends’ (about 400 Bachelor’s degrees ............................... 875

net additions a year), it is expected that dental schools
will have to graduate about 5,800 dentists annually to
meet projected requirements. U.S. Public Health Ser-
vice projections indicate an average of about 5,200 den-
tal school graduates annually over this period.

Dental laboratory technicians. Most dental technicians
acquire their skills on the job. This training usually lasts
4 or 5 years. Some are trained in 2-year education
programs accredited by the American Dental Associa-
tion. Dental technicians may become certified by pass-

Employment, 1974 .........cooviiiiiiiiiiiins 105,000 . . . . .
Proj;::ctyed 1n985 requirements ...........coeveenvenennn. 145,000 ing an examination given by the National Board for
Percent growth, 1974-85 ..........cccoovvvivnnnnnnn. 34.9 Certification, a trust established by the National Asso-
Average annual openings, 1974-85 ................ 6,200 ciation of Dental Laboratories.
Growth .....oooiiiiiiii e 3,400
’ Employment, 1974 ................cooiiviiiiiininnnn. 32,000
Replacements .........ooocoenuneiiiinininnnn. 2,800 Projected 1985 requirements ......................... 47,500
Available training data: Percent growth, 1974-85 .........................lL 47.8
Projected Average annual openings, 1974-85 ................ 2,600
1974-85 Growth ......oiiiiiiii 1,400
- Repl IS et e
Graduates of 1973-74 (annual average) . p acemén s 1,200
dental schools ........... 4,478 5,195 Available training data:
. . . Vocational education completions ........... 1,211
Dental assistants. Many dental assistants learn their Junior college graduates ........................ 594

skills on the job. An increasing number, however, are
trained in formal post-high school programs. Most of
these programs, available in vocational and technical
schools, last 1 year, and lead to a certificate or a di-
ploma. Two-year programs offered in junior and com-
munity colleges lead to an associate degree.

Medical practitioners

Chiropractors. All States require chiropractors to meet
certain educational requirements and to pass a State
board examination for a license. Although the type of

Employment, 1974 .......cooiviiiiiiiiiiinineneinnn, 120,000  practice permitted and the educational requirements
Projected 1985 requirements .............ooevinnnns 155,000 vary, most States require graduation from a 4-year
Percent growth, 1974-85 ............. 32.5 chiropractic course after 2 years of preprofessional col-
Average annual openings, 1974-85 ................ 14,500 lege work
Growth ... 3,500 T ’ ) d ds f hi ctors between
Replacements ...................................... 11,000 0 meet prOJCCte needs for chiropra .
. - 1974 and 1985, schools would have to provide an aver-
Available training data: age of 1,200 graduates each year or about 50 percent
Job Corps completions .......................... 35 more than current levels. If the expansion in enroll-
Vocational education completions ........... 7,949 ments of recent years continues, supply could exceed
Junior college graduates ........................ 1,197 projected requirements.
Dental hygienists. Dental hygienists must be licensed, Employment, 1974 ... 18,000
entar Aygiemsts ve Projected 1985 requirements ...............c..ceenee 22,500
and for all States except Alabama, only graduates of b ' ooiorouih 1974-85 ... 25.6
accredited dental hygiene schools are eligible.forlicens- Average annua]’ openings, 1974-85 ............. 1.200
ing. To get a license they must pass both a written and a GIOWEN ..o 400
clinical examination. Most accredited programs last 2 Replacements ...........cevveueuuuereeieeenennnnns 800
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Available training data: Percent growth, 1974-85 .....cccciriiiiiiiiannnan, 493
1973-74 Average annual openings, 1974-85 ................ 23,000
. | R 15,600
Doctor of Chiropractic degrees ............... 1794 gg;r;iements ...................................... 7,400
! Reported by chiropractic schools. Available training data:
Projected
Optometrists. All States require that optometrists be 1974-85
licensed. Applicants for a license must have a Doctor of 1973-74  (annual average)
Optometry degree from an accredited school of op- M.D. degrees .............. 11,447 14,966
tometry and pass an examination. The Doctor of Op- D.O. degrees ............... 685 811

tometry degree requires a minimum of 6 years of educa-
tion after high school, consisting of 4 years of op-
tometry school preceded by at least 2 years of
pre-optometric study at an approved university, college,
or junior college. In 1974, the American Optometric
Association accredited 12 optometric schools.

It is anticipated that optometry schools will have to
graduate an average of 900 new optometrists annually
over the 1974-85 period to meet projected require-
ments. U.S. Public Health Service projections indicate
an average of about 960 graduates annually in op-
tometry over this period.

Podiatrists. All States require a license for the practice
of podiatry. To qualify for a license an applicant must
graduate from an accredited 4-year program in a college
of podiatric medicine and pass a State board examina-
tion. At least 2 years of college are required for admis-
sion to any of the six colleges of podiatric medicine.

It is anticipated that podiatry schools will have to
graduate an average of about 400 podiatrists annually
over the 1974-85 period to meet projected require-
ments. U.S. Public Health Service projections indicate
an average of about 470 graduates of podiatry schools
annually over this period.

Employment, 1974 .........ccooiiiiiiiiiiiiiiinnn. 19,000
Projected 1985 requirements ......................... 23,500 Employment, 1974 ........cccoiiiiiiiiiiiiiiinn, 7,500
Percent growth, 1974-85 .....c.ocoiviviiiinininnn. 22.8 Projected 1985 requirements ......................... 8,700
Average annual openings, 1974-85 ................ 900 Percent growth, 1974-85 ...............col 15.8
Growth .. ..o, 400 Average annual openings, 1974-85 ................ 400
Replacements .............coccvivviviviinininnnn... 500 Growth ....cocoiiiii 100
Available training data: Replacements .........ccevvevviviviinininiininennn. 300
Projected Available training data:
1974-85 Projected
Graduates in 197374 (annual average) 107574 19?4—85
optometry schools ..... 791 960 —74 (annual average)

Physicians and osteopathic physicians. All States re-
quire a license for the practice of medicine. Applicants
for a license must be graduates of an approved medical
school or school of osteopathy, pass a State board
examination, and in many States, serve a 1-year hospi-
tal internship. Most students who enter medical school
or a school of osteopathy have earned a bachelor’s
degree, although many schools accept students with
just 3 years of college. Most medical schools and
schools of osteopathy have 4-year curriculums.
Specialists must have 2 to 5 years of additional hospital
training followed by 2 years of supervised practice in
the specialty.

If, over the 1974-85 period, the influx of foreign
medical graduates continues as in the past (about 5,000
net additions a year), medical schools will need to
graduate about 18,000 physicians a year to meet pro-
jected requirements.

U.S. Public Health Service projections indicate that

Graduates in podiatry schools 371 471
Veterinarians. A license is required to practice veteri-
nary medicine in all States and the District of Columbia.
To be licensed a candidate must earn the Doctor of
Veterinary Medicine (D.V.M.), pass a State board ex-
amination, and in some States have some practical ex-
perience under supervision.

Minimum requirements for the D.V.M. degree are 2
years of preveterinary college work (most applicants to
veterinary schools have 3 or 4 years of college), fol-
lowed by 4 years of study in a college of veterinary
medicine.

It is anticipated that veterinary schools will have to
graduate an average of about 1,500 veterinarians annu-
ally over the 1974-85 period to meet projected require-
ments.

U.S. Public Health Service projections indicate an
average of almost 1,600 veterinary graduates annually
over this period.

over the 1974-85 period the number of M.D. and D.O. Employment, 1974 ... 29,000
degrees granted will average somewhat below the ll:mJeCtted 198t5hfe]%ll7|:eglsents ------------------------ 3835308
. . ercent growth, =85 e .
number needed to meet projected requirements, Average annual openings, 1974-85 ................ 1,450
Employment, 1974 ..., 350,000 Growth ..o 850
Projected 1985 requirements ......................... 520,000 Replacements .........cccocoevviviniininienennennn. 600
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Available training data:

Percent growth, 1974-85 429

Projected Average annual openings, 1974-85 ................ 18,800
1974-85 Growth ....ooviiiiii i 6,800
Graduates in veterinary 1973-74 (annual a_verage) Replacements ..........cceeevveeiieneevvnneennnnns 12,000
schools .................... 1,384 1,586 Available training data:
Job Corps completions ................ccooounes 21
. . . . Vocational education completions ........... 3,376
Medical technician, technologist, and assistant Degrees in medical laboratory
occupations technologies:
Bachelor’s degrees ......................... 4,840
Electrocardiograph (EKG) technicians. Most EKG ?dagter’s 1(]iegrees G ) é?;
.. . . unior college graduates .................. ]
technicians are trained on the job for 3 months to a year Apprenticeship completions ................... 116

by a senior EKG technician or a cardiologist. High
school graduation generally is required for entry into
the occupation.

Medical record technicians and clerks. Most employers
prefer to hire medical record technicians who have

Employment, 1974 .........ccceevvveeeieeeeeeeinnn 11,000  graduated from an accredited college or hospital-based
Projected 1985 requirements .............c........... 15000  program. These programs range from 10 months for a
ﬁercent grOWth, 1974—85 ............................. 133(.)3 Certiﬁcate to 2 years for an associate degree_ High
verage annual openings, 1974-85 ..........coc... ’ school graduates with basic secretarial skills can enter
Growth ....oovviviiiiiiiiii e 400 .
Replacements .........coeveeeeeemueeeeneenannn. 600  the medical record field as clerks. About one month of
. -the-job training will prepare them for routine tasks.
Available training data: on-thed amning prep
. Employment, 1974 ..., 53,000
Job Corps completions .............c..ooen 129 Projected 1985 requirements .................ccc..... 120,000
Junior college graduates ....................... 24 Percent growth, 197485 .....ocoevvererereennn 121.7
! Includes electroencephalographic (EEG) technicians. Average annual openings, 1974-85 ................ 11,500
Growth ....oooiviinii 5,900
Replacements ..........c.ocociiiiiiiiniin, 5,600
Electroencephalographic (EEG) technicians. Most . P o
EEG technicians are trained on the job by experienced  Available training data:
EEG personnel. However, with advances in medical Junior college graduates ...............cc....... 627

technology, electroencephalograph equipment has be-
come increasingly more complex and requires techni-
cians with more training. A few training programs, last-
ing 6 months to 1 year, are available in some colleges
and medical schools.

Operating room technicians. Operating room techni-
cians are trained in vocational and technical schools,
community and junior colleges, and in the Armed
Forces. Most training programs last from 9 months to 1
year; some junior college programs take 2 years and

Employment, 1974 ...........cccoiiiiiiiiiiiiiinenene, 3,800 lead t iate d
Projected 1985 requirements ..............ceevvennns 5,500 cad 10 an ?SSOCla € degree.
Percent growth, 1974-85 ..............cocciiie 44.7  Employment, 1974 ........coooviiieaiiiieeeinenan. 28,000
Average annual openings, 1974-85 ................ 350 Projected 1985 requirements ......................... 41,000
Growth ... 150 Percent growth, 1974-85 ..........cecevveeiiennn. 43.7
Replacemel‘lts ...................................... 200 Average annua] openings’ 1974_85 ________________ 2’700
. .. . Growth ...ooeiviiiiiiiii 1,100
Available training data: Replacements ...........ccccoeviiiiiiiiiiiinin. 1,600
1 1
Junior college graduates .................eeeven. 24 Available training data:
) . . .
Includes electrocardiograph (EKG) technicians. Junior college graduates ........................ 183

Medical laboratory workers. A medical technologist
usually needs at least 4 years of college including com-
pletion of a specialized training program in medical
technology. Medical laboratory technicians generally
need 1 year or more of post-high school training in a
junior college or vocational school, although some are
trained in the Armed Forces. Most medical laboratory
assistants are trained on the job. In recent years, how-

Optometric assistants. Most optometric assistants are
trained on the job. Training also can be acquired in
1-year courses or in 2-year courses leading to an as-
sociate degree. High school graduation or its equiva-
lent, including knowledge of mathematics and office
procedures, is preferred for both on-the-job and formal
training.

ever, an increasing number have studied in 1-year train-  Employment, 1974 .............cccoooeeeeeeiiniiiiinnnn. 11,500
ing programs conducted by hospitals, junior colleges, II:I‘OjeCted 1985hl‘elqgl.;ljeg]56nts ......................... 19,6(;03
and vocation ch . ercent growth, e OO .
al schools Average annual openings, 1974-85 ................ 1,800
Employment, 1974 ...........ccoooiiiiiiiiin 175,000 Growth ..o 700
Projected 1985 requirements ......................... 250,000 Replacements ........c.ccccovcviiiiiiiininennnnen. 1,100
57
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Available training data:

Junior college graduates 395

Radiologic (X-ray) technologists. A formal training
program in X-ray technology generally is required to
enter the field. These programs, which usually last 24
months, are offered in hospitals, medical schools, col-
leges, community colleges, vocational schools, and the
military services. A few schools conduct 3- or 4-year
programs and some award a bachelor’s degree in X-ray
technology. High school graduation is required for ad-
mission to all programs.

It is anticipated that an average of about 71,000 en-
trants will be needed annually over the 1974-85 period
to meet projected requirements. The U.S. Public
Health Service projects that the average annual number
of graduates of nursing schools will approximate this
total over the period.

A clear assessment of the adequacy of training in this
field is difficult, however. Traditionally, not all
graduates have entered nursing immediately upon
graduation, or have left the labor force early in their
careers. Thus, a substantial pool of qualified nurses
exists outside the labor force. Many of these nurses are
expected to seek entry or reentry into the field, but the

Projected 1985 requirements . 112g0  Mumber depends on many factors, which are difficult to

Percent growth, 1974-85 .. .....cccoovvuvieeeninnnn., 36.5 analyze, including the availability of jobs in specific

Average annual openings, 1974-85 ................ 8,600 localities, overall economic conditions, and relative
Growth ....coovviieeiiiiiiieer e 2,700 salaries between nursing and other occupations for
Replacements ..................coo 5,900 which nurses are qualified.

Available training data: Employment, 1974 .............cocoooiiiiiiiiinn . 860,000
Vocational education completions ........... 2,413 Projected 1985 requirements ......................... 1,290,000
Degrees in radiologic technologies: Percent growth, 1974_—85 ............................. 50.0

Bachelor’s degrees ...............cc....... 169 Average annual openings, 1974-85 ................ 71,000
Master’s degrees ............................ 48 GrOWth ............................................... 39,000
Junior co]]ege graduates ............... 2,758 Replacements ...................................... 32,000
Available training data:
Respiratory therapy workers. Although a few therapists Projected
are trained on the job, most entry level positions require Estimated 1974-85

formal training. High school graduation is required for
entry to the more than 100 institutions offering educa-
tional programs in respiratory therapy. Courses last
from 18 months to 4 years and include both theory and
clinical work. A bachelor’s degree is awarded for com-
pleting the 4-year program.

1973-74 (annual average)
Graduates in schools
of nursing!

61,951 71,054

! Includes, associate degree, baccalaureate degree, and di-
ploma programs.

Licensed practical nurses. All States regulate the

Prosected 1985 requiremonts - 80000  licensing of practical nurses. To be licensed, applicants
Percent growth, 1974-85 ............ccocovevrnnnn. 1105 ~ must complete an approved course in practical nursing
Average annual openings, 1974-85 ................ 6,800 and pass an examination. Educational requirements for
Growth .....ooooiiiiiii 3,800  enrollment in State-approved training programs range
Replacements ...........c.cooiiiiiiiinn 3,000 from completion of eighth or ninth grade to high school
Available training data: graduation. The required course generally lasts 1 year,
Job Corps completions ..........c.cceevenennenn. 2 and is. given in jun.ior colleges, local hospitals, health
Vocational education completions ........... 1,608  agencies, and public schools.
Junior college graduates ....................... 1.824  Employment, 1974 .........c.cooovvviiiirrnenan 495,000
Projected 1985 requirements ......................... 965,000
Percent growth, 1974-85 ................ccceeeeinin. 95.0
: : Average annual openings, 1974-85 ................ 93,000
Nursing occupations GEOWRH oo 43,000
Registered nurses. All States require the licensing of .Replace{n(?nts ...................................... 50,000
professional nurses. To obtain a license, a nurse must ~ Available training data:
be a graduate of a school approved by the State board of Job Corps completions ...............ccc........ 76
nursing and pass the State board examination. All nurs- Vocational education completions ........... 34,455
ing schools require a high school diploma for entry. Junior college graduates ........................ 2,447

Programs vary in length from 2 to 5 years. Nurses
completing 2-year courses earn associate degrees;
those in 3-year courses earn a diploma; and bachelor’s
degrees are awarded to graduates of 4 and S-year
courses. A master’s degree is preferred for research,
consultation, teaching, and clinical specialization.
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Nursing aides, orderlies, and attendants. Although
some employers prefer high school graduates, many
hire nongraduates. Training is usually acquired on the
job, often in combination with classroom instruction.

Employment, 1974 970,000
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Projected 1985 requirements .............cccceeeen. 1,500,000 Employment, 1974 .........ccooveiveiiiiiiiiiinnn, 20,000
Percent growth, 1974-85 ......ccoooiiiiiiiiiinenns 54.6 Projected 1985 requirements .................cccceue. 32,000
Average annual openings, 1974-85 ................ 123,000 Percent growth, 1974-85 ...........ccccovuneivnnnnnn. 60.0
Growth ... 48,000 Average annual openings, 1974-85 ................ 2,400
Replacements ...........cccoeeviiiiiiiiinininnn. 75,000 Growth ... 1,100
Available training data: Replacements ...................................... 1,300
Job Corps completions ..........c..coeveevenennns 2,237 Available training data:
Vocational education completions ........... 32,220 Degrees in physical therapy:
Bachelor’s degrees ..............ccceeuenens 1,900
Master’s degrees ............coceevevnnnnnnns 111

Therapy and rehabilitation occupations

Occupational therapists. A bachelor’s degree in occu-
pational therapy generally is required to enter this pro-
fession. Some schools, however, offer programs lead-
ing to a certificate or a master’s degree in occupational
therapy for students who have a bachelor’s degree in
another field. Graduates with 6 to 9 months of clinical
experience may take the American Occupational
Therapy Association examination to become registered

Physical therapist assistants and aides.. Some States
now license physical therapist assistants. Completion
of an approved 2-year associate degree program is re-
quired for a license. Many of these States, however,
also license experienced physical therapist assistants
who learned their skills in vocational, technical, or
adult education programs or from on-the-job training
before associate degree programs were available.

occupational therapists (OTR). Employment, 1974 ........coooiiiiiiiiiiiienns 10,500
Projected 1985 requirements ................c........ 18,000
]l;lmploty?elngté 51974 Tt t """""""""""""" | gggg Percent growth, 1974-85 ..., 71.4
rojecte TEQUITCIMENLS ..o ’ Average annual openings, 1974-85 ................ 1,400
Percent growth, 1974-85 ..........ooiiiviiininnnnn. 46.5 Growth 650
Average annual openings, 1974-85 .oovr.oomr... 1,000  GTOWHh
Growth ..covviiiiiiiieiinie e 400 Replacements ........oooovirremrensninennnns 750
Replacements ..........cocoeiiiiiiiiiiinineninennn, 600 Available training data:
Available training data: Job Corps completions .................cc....... 25
Degrees in occupational therapy: 1973-74 }’uonciztrlocr(lﬁezgugcra;é(l)]r;tz(;mpletlons """""" ;?3
Bachelor’s degrees .....................el 1,277
Master’s degrees ..........oceeeeevieininnis 174 Speech pathologists and audiologists. Most States pre-

Occupational therapy assistants. Most occupational
therapy assistants are trained on the job in hospitals
and other health care facilities. Some learn their skills in
vocational and technical programs. Other assistants
graduate from 1- or 2-year junior college programs or
complete an approved military occupational therapy
assistant program. Applicants for training programs
must be high school graduates or the equivalent.

fer and some require a master’s degree or its equivalent
in speech pathology or audiology for beginning jobs in
public schools. A teacher’s certificate often is required
also and some States require that workers dealing with
handicapped children have special training. Many Fed-
eral programs, such as Medicare and Medicaid, require
participating speech pathologists and audiologists to
have a master’s degree.

Employment, 1974 .. .. ..., 31,000
Employment, 1974 L RLLRLLLLTE 7,900 Projected 1985 requirements ................c........ 51,000
Projected 1985 requirements .................oceeeen 14,300 Percent growth, 1974—85 .......cocovevveeeeerennan., 63.0
Percent growth, 1974-85 .............ccooooiiin, 81.4 Average annual openings, 1974-85 ................ 3,700
Average annual openings, 1974-85 ................ 1,150 Growth ) 1.800
Growth ...coveviiiiiiiece e 600 Replacemen ts 1’
Replacements .........ccevenviiinieiiinniicneinn 550 CPIACEMENLS wocovemvrermrmrsurnsnsanansnsninens 900
Avai . :
Available training data: vailable training data
Degrees in speech pathology and audiology:
Vocational education completions ........... 829 g P P By gy
Junior college graduates ..............c..e.eeee. 491 Bachelor’s degrees ............cccoeevennne 3,278
Master’s degrees .........cc.ccceuiininanns 1,964
Physical therapists. All States require a license to prac- DOCtor’s degrees ..........ceeeveeeereennnns 78

tice therapy. Applicants for a license must have a
bachelor’s degree in physical therapy and pass a State
board examination. For those with bachelor’s degrees
in other fields, 12- to 16-month certificate programs and
2-year master’s degree programs are available. A
graduate degree combined with clinical experience in-
creases advancement opportunities, especially in
teaching, research, and administration.
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Other health occupations

Dietitians. A bachelor’s degree, preferably with a major
in foods and nutrition or institution management, usu-
ally available in departments of home economics, is the
basic educational requirement for dietitians. To qualify
for professional recognition, the American Dietetic
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Association recommends the completion after gradua-
tion of an approved dietetic internship or 2 years of
experience. Some new programs combine a bachelor’s
degree and internship in a 4-year program.

Master’s degrees
Doctor’s degrees

Medical record administrators. A bachelor’s degree in
medical record librarianship usually is required for this

}E‘r'gf; ggé r(rilelngts SI?Z:mrements """"""""""""" 2;(5)38 occupation. One-year certificate programs are avail-
Percent growth, 1974-85 294 able, however, for those who already have a bachelor’s
Average annual openings, 1974-85 ............... 3200  degree in another field.
Growth ...t 900
Employment, 1974 ... ..., 12,000
Replacements .......coooovevovierinnsenicnnnns 2,300 Projected 1985 requirements .............cccovunenen. 14,500
Available training data ..............ccoeeveenneninnn, - Percent growth, 1974-85 ............ccoiii 27.6
Average annual openings, 1974-85 ................ 1,100
Dispensing Oplicians. Employel's prefer hlgh SChOOl Growth ..ooiiiiii i 300
. . . Replacements ..........ccoooviiiviniiiiiininenns 800
graduates who have had courses in the basic sciences. _ o
Most trainees learn their skills on the job. Some learn Available training data:
through 3- to 4-year apprenticeship programs. A small Degrees in medical record librarianship:
number of schools offer post-high school training, lead- , 20
ing to an associate degree in optical fabricating and Bachelor’s degrees ........cooceveeeece
Master’s degrees .......ooovevvnieninieninen. 7

dispensing work. In 1974, 19 States had licensing re-
quirements for dispensing opticians.

Pharmacists. A license is required to practice phar-

Employment, 1974 ... 17,000 macy in all States. To obtain a license one must
Projected 1985h requirements ..........cooeveininnns 27,000 graduate from an accredited pharmacy college, pass a
Percent growt » 1974—85 ............................. 58.8 State board examination, and usually haVe a Speciﬁed
Average annual openings, 1974-85 ................ 1,550 . . A
Growth ....ooovviiieiiniiiiiiii e, 900 amount of practical experience under the supervision of
Replacements ......cc..eeveveenieinienniennnnnnn. 650 a registered pharmacist. At least 5 years of study
Available training data: beyond high s'chool arerequired to graduate from one of
) ] ) the 73 accredited colleges of pharmacy and receive a
Apprentlceshlp completions ................... 150 bachelor of science degree. Most colleges provide 3 or
Junior college graduates ........................ 395

Health services administrators. Educational require-
ments for health administrators vary. A master’s degree
in hospital and health care administration or in public
health is sometimes required. However, some em-
ployers hire persons with other backgrounds. A few
require administrators to be physicians or registered
nurses.

4 years of professional instruction after prepharmacy
education in an accredited junior college, college, or
university.

It is anticipated that pharmacy schools will have to
graduate an average of about 6,500 pharmacists annu-
ally over the 197485 period to meet projected require-
ments. U.S. Public Health Service projections indicate
an average of about 6,300 graduates of pharmacy
schools annually over the period.

Employment, 1974 ..........ocoiiviiiiiiviiinininn. 150,000
Projected 1985 reqUIrGMENts ........ooooorror. 250,000 Employment, 1974 S RRTPRS 117,000
Projected 1985 requirements ......................... 137,000
Percent growth, 1974-85 ..........c.cooiiiiiiiinnin, 66.7
. Percent growth, 1974-85 ..., 17.4
Average annual openings, 1974-85 ................ 17,400 .
Average annual openings, 1974-85 ................ 6,500
Growth ..o, 9,100
Repl t 8300 Growth ..o 1,900
EPIACEINENLS wovvreererrnnriieeninereeennnieeeenn ’ Replacements ..........c.coovveiiiiiiniiiiiiiiinininnn, 4,600
Available training data: Available training data:
. . Projected
Degrees in hospital and 1r90;4i85
health care administration: 1973-74 (annual average)
Pharmacy school
Bachelor’s degrees ...........cooeveinninns 185 graduates ................. 5,773 6,306

Social Scientists

Anthropologists. A Ph.D. degree is usually necessary
to become a professional anthropologist. A master’s
degree, plus field experience, is sufficient for many
beginning jobs but advancement generally is limited. It
is anticipated that an average of about 250 entrants will
be required annually over the 1974-85 period to meet

60

projected requirements. NCES projects that an average
of almost 600 doctorate degrees and almost 1,400
master’s degrees will be awarded in anthropology an-
nually over the period. Limited followup data on col-
lege graduates indicate that in the past, the majority of
graduate degree holders have entered the field. (Some
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not entering the field have become high school
teachers.) Unless the number of degrees granted in the
future is lower than the number projected, a higher
proportion of graduates may have to find employment
in other fields than in the past. :

Historians. Graduate education usually is necessary for
employment as a historian. A master’s degree is the
minimum requirement for college instructors. Many
colleges and universities, however, require a Ph.D. de-
gree for advancement. Most historians in the Federal
Government and in nonprofit organizations have Ph.D.

Employment, 1974 ... 3,800 . ; , o
Projected 1985 requirements ..................c.e. 5400  degrees or their equivalent. It is anticipated that an
Percent change, 1974-85 .........ocoveiiiiinnnannn. 4.9 average of about 1,300 entrants will be required annu-
Average annual openings, 1974-85 ................ 250 ally over the 1974-85 period to meet projected require-
Growth ... 150 ments. Projections of the NCES indicate an average of
Replacements ..........cocoeviiiiiiiiineinnininnns 100 more than 1,000 doctor’s degrees and about 4,400
Available training data: master’s degrees will be awarded annually over this
Degrees in anthropology Projected period. Limited followup data show that in the past,
1974-85 the majority of doctorate degree holders and about
197374 (annual average) one-fourth of the master’s degree holders entered the
Bachelor’s degrees . 6,002 8,396 field. (Many not entering the field became high school
Master’s degrees .... 885 1,356 teachers.) Unless the number of degrees granted in the
Doctor’s degrees .... 376 584 future is lower than the number projected, a higher

Economists. A bachelor’s degree in economics is suffi-
cient for many beginning jobs in government and pri-

proportion of graduates may have to find employment
in other fields than in the past.

: , . . Employment, 1974 ... 26,000
vate mdu.st'ry, but a master’s degree is re'qu1red'f0r Projected 1985 requirements ......................... 32,000
some pos'mo.ns. A Ph.D. degrge gqqerally 1 required Percent growth, 1974-85 ...........covvvvveeneinnnnn. 19.8
for teaching in colleges and universities and is an asset Average annual openings, 1974-85 ................ 1,300
for advancement in all areas. Growth ......ocooviiiiiiiiei e 500
Employment, 1974 .........cccoiiiiiiiiiiniieieinnn, 71,000 REplACEMENtS ..oo.oovvvenevieee 800
Projected 1985 requirements ......................... 104,000 Available training data:
Percent change, 1974-85 ...........cooovvvinininnnnn. 45.9 Degrees in history Projected
Average annual openings, 1974-85 ................ 4,700 197485
Growth ... 3,000 1973-74 (annual average)
Replacements ................oviiiiiiiiiininn, 1,700
. . Bachelor’s degrees . 37,381 33,436
Available training data: Master’s degrees .... 4,543 4,409
Degrees in economics Projected Doctor’s degrees ... 1,114 1051
197485
1973-74 (annual average) Political scientists. Graduate training generally is re-
Bachelor's degrees 14,418 13,972 quired for. employment as a poli'tica'l scientist. A Ph.D.
Master’s degrees ... 2,145 2,184 normally is necessary for teaching in colleges and uni-
Doctor’s degrees .... 788 748 versities and is helpful for advancement in nonacademic

Geographers. A bachelor’s degree with a major in geog-
raphy is the minimum education required to become a
geographer. However, for research, college, and uni-
versity teaching, and for advancement in other areas,
an advanced degree, preferably a Ph.D., is often re-
quired.

areas. Those with a master’s degree often qualify for vari-
ous administrative and research jobs in government and
in nonprofit research or civic organizations. It is antici-
pated that an average of about 600 entrants will be
required annually over the 1974-85 period to meet pro-
jected requirements. The NCES projects that an aver-
age of almost 800 doctorates and more than 2,600
master’s degrees will be awarded annually over the

Employment, 1974 ..., 9,000 > TS
Projected 1985 requirements ......................... 13,000 period. Limited followup data on college graduates
Percent change, 1974-85 ..........ocovviienevinnnnnn. 42.8 indicate that in the past, the majority of doctorate de-
Average annual openings, 1974-85 ................ 650  gree holders and about one-third of master's degree
g;oﬁglmems """"""""""""""""""""" ggg holders entered the field. (Many advanced degree hol-
PIACEMENLS woverrrrremrssses ders who did not enter the field reported being adminis-
Available training data: trators, high school teachers, and writers and jour-
Degrees in geography Projected nalists.) Unless the number of degrees granted il:l the
1974-85 future is lower than the number projected, a higher
1973-74 (annual average)  proportion of graduates may have to find employment
in other fields than in the past.

Bachelor's degrees . 4,239 5,202 P
Master’s degrees .... 763 822 Employment, 1974 ... .......cooviiiiii 11,500
Doctor’s degrees .... 217 247 Projected 1985 requirements ................occoenees 14,500
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Percent growth, 1974-85 .........cccovvviiiinnnnnnnn, 27.5  Sociologists. A master’s degree in sociology is gener-
Average annual openings, 1974-85 ...ooiiinll. 600 auy the minimum requirement for employment as a
Growth ..oooviiiiii e 300 SOCiOlOgiSt. A PhD iS necessary for teaching at most

Replacements ...........cccovvviiiiniiiiiiiiieieinans.. 300 . .. .
' o colleges and universities. It also commonly is needed
Available training data: Projected for jobs as directors of major research projects,
Degrees in political rojecte administrative positions, and for consultants. It is an-

science 1974-85

1973-74 (annual average)

ticipated that an average of about 750 entrants will be
required annually over the 197485 period to meet pro-

Bachelor’s degrees . 30,932 32,760 Jjected requirements. The NCES projects an average of
Master’s degrees .... 2,448 2,639 more than 800 doctorate degrees and more than 2,800
Doctor’s degrees .... 766 781 master’s degrees to be awarded annually over this

Psychologists. A master’s degree in psychology is gen-
erally the minimum education required for employment
as a psychologist. A Ph.D., considered the full profes-
sional degree, is needed for many entrance positions
and is becoming increasingly important for advance-
ment. Psychologists who want to enter independent
practice must meet certification or licensing require-
ments in most States.

period. Limited followup data on college graduates
indicate that in the past, the majority of those with
advanced degrees have entered the field. Unless the
number of degrees granted in the future is lower than
the number projected, a larger proportion of graduates
may have to find employment in other fields than in the
past.

Employment, 1974 .........ccooiiiiiiiiiiiiiiiininans 14,000
Employment, 1974 ............ccccvvieeeminnnnnes 75,000  Projected 1985 requirements ...................c... 18,000
Projected 1985 requirements .........oeeeeevvunnnnnn. 105,000 Percent growth, 1974-85 ..............ccooooiiiies 28.7
Percent growth, 1974-85 .............ccovvinnennnn. 40.7  Average annual openings, 1974-85 ............... 750
Average annual openings, 1974-85 ................ 5,200 Growth ..o 350
Growth ...ccovviiiiiieeieiriivee e, 2,800 Replacements ... 400
Replacements ..............ccoeeviiiiiviniinenennns 2,400
Available training data: Available training 'data: ) )
Degrees in psychology Projected Degrees in sociology Projected
1974-85 1974-85
1973-74 (annual average) 1973-74 (annual average)
Bachelor’s degrees . 52,258 69,045 Bachelor’s degrees . 35,896 37,150
Master’s degrees .... 6,616 8,164 Master’s degrees .... 2,196 2,871
Doctor’s degrees .... 2,630 3,534 Doctor’s degrees .... 632 804

Social Service Occupations

Counseling occupations

School counselors. Most States require school coun-
selors to have counseling and teaching certificates. De-
pending on the State, graduate work and from 1 to 5
years of teaching experience usually are required for a
counseling certificate. Most college students interested
in becoming school counselors usually take the regular
program of teacher education with additional courses in
psychology and sociology.

counseling-related experience may be substituted for 15
graduate hours. For higher level jobs and work in pri-
vate and community agencies, a master’s degree in
vocational counseling or in a related field such as
psychology, personnel administration, or guidance
education is preferred and sometimes required. All
States require counselors in public employment offices
to meet State civil service requirements that include
minimum education and experience standards.

Employment, 1974 . .....ccoooiiiiiiiiiiiiiiiiiieian, 7,000

Employment, 1974 ........ccocooiiiiiiiiiiiini 44,000 Projected 1985 requirements .........cc...c..ecun.... 10,800

Projected 1985 requirements ..............c.cvenenns 48,000 Percent growth, 1974—85 ..........coooiiiiiiinnl. 54.2

Percent growth, 1974—85 .. ......ccocoiiiiiiiininnn, 8.9 Average annual openings, 1974—85 ............... 650

Average annual openings, 1974—85 ............... 2,050 Growth ....oooeiiiiiiiii e 350

GrOWEH .o 350 Replacements ............occnniiiiinii. 300
Replacements ........cooveveeveniiiiiiniininnnn.n. 1,700

Available training data

Employment counselors. State employment service of-
fices require employment counselors to have 30 hours
of graduate courses in a counseling field. One year of

Available training data

Rehabilitation counselors. The minimum educational
requirement for rehabilitation counselors is a
bachelor’s degree with courses in counseling, psychol-
ogy, and related fields. Increasing emphasis is being
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placed, however, on a master’s degree in vocational Employmem, 1974 LT SRR RPN PR 65,000
counseling or rehabilitation counseling or in related Projected 1985 requirements ......................... 96,000
subjects such as psychology, education, and social iif;meg;gx;’giiggs Teralgs 549268
work. Work experience in fields such as vocational G%OWth ...... P ...... g ’ ............. 2’700
counseling and placement, psychology, education, and REPIACEMENTS .......veeeeeeeeeeeeeeeeee e, 3,200

social work is an asset for employment as a rehabilita-
tion counselor.

Employment, 1974 .............ccoovvviiiniiiiiann, 19,000
grOJeCted 1985h FeI%l;lZerggntS ------------------------- 29,000 Social service aides. Graduation from high school gen-
ercent growth, =85 52.6 ; ; ; i ide i -
Average annual openings, 1974—85 ............... 2,100 erally is not required for social service ald-e Jobs. -Em
Growth ...ocviiiiiii 900 ployers do not always look for the most highly skilled
Replacements .............c..ccccvvveveeeeeneeenn. 1,200 applicants. A person’s need for work, as well as po-

tential for upgrading skills, often is considered.

Employment, 1974 ............cociiiiiiiiiiiann. 70,000
College career planning and placement counselors. A ggr’Jcicntf grgffhrelqglélﬁggents """"""""""""" 115’6(())08
bachelor’s degree is g.enerally the minimum require- Average annual’openings, 1974-85 oo 8,460
ment for career planning and placement work and a GIOWth ... 3,900
master’s degree is being increasingly stressed. An un- Replacements ..........c..ccevvvrvnniiiiiiiinnn... 4,500
dergraduate major in a behavioral science such as Available training data:
psychology or sociology and courses in counseling, .
Junior college graduates ........................ 3,731

personnel administration, and related business ad-
.ministration subjects are preferred for entry in the field.

Employment, 1974 [T PP P P R TRREE 4,100 Social workers. A bachelor’s degree, preferably in so-
Projected 1985 requirements ..................o.ueee. 5,000 cial work or a related field, generally is the minimum
Percent growth, 1974—85 ...........oociiiinn. 22.0 . . .. . .
Average annual openings, 1974—85 ............... 250  educational requirement for beginning jobs in social
GIOWEh ...ovieeiiieie e 100  work. However, many positions require a master’s de-
Replacements .......coceeeeeeeneernnneiennnananenes 150 gree in social work.
Available training data ... - Employment, 1974 ... 300,000
Projected 1985 requirements ......................... 435,000
Percent growth, 1974-85 ............................ 45.7
Other social service occupations Average annual openings, 1974-85 ................ 30,500
Growth ....ccooeiiiiiiiii 12,500
Recreation workers. An associate degree from a com- Replacements .............ooooviviiivininiinininnn, 18,000
munity or junior college is preferred for jobs as recrea-  Available training data:
tion leaders. Activity specialists need training in a par- Degrees in social work Projected
ticular field such as drama, art, dance, or athletics. 1974-85
Generally, recreation directors have a bachelor’s de- 1973-74 (annual average)
gree with a r.najor in recreation or a.related field as Bachelor’s degrees . 9,960 11,220
well as experience; a master’s degree is helpful for ad- Master’s degrees .... 7,974 9,060
vancement. Doctor’s degrees .... 109 204

Art, Design, and Communications-Related Occupations

Design occupations

Architects. Architects must obtain a license to practice
in every State and the District of Columbia. To qualify
for a license, applicants must have a bachelor’s degree
in architecture, have 3 years of experience in an
architect’s office, and pass a 2-day written examination.
Those with a master’s degree need 2 years of experi-
ence. In most States 12 years of practical experience as
an architect may be substituted for the bachelor’s de-
gree.

It is anticipated that an average of about 3,000 new

entrants will be required in architecture annually over
the 1974-85 period to meet projected requirements.
About 60 percent of those receiving bachelor’s degrees
in architecture in 1965 became licensed architects,
according to a followup study. If this entry rate con-
tinues, an average of almost 5,000 graduates would be
needed annually to meet projected requirements. The
NCES projected an average of about 4,800 bachelor’s
degree recipients annually in architecture between 1971
and 1982 who would be eligible for licensing over the
1974-8S period.

Employment, 1974

40,000
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Projected 1985 requirements .........c.c.cceeenennne 60,000 Percent growth, 1974-85 ......cccoiiiiiiiiianan.e. 15.0

Percent growth, 1974-85 ...l 52.3 Average annual openings, 1974-85 ................ 450

Average annual openings, 1974-85 ................ 3,000 Growth ... 150

Growth ..o 1,900 Replacements ........ocooeeieiiiiiiiiiniannne. 300

Replacements ............oooiiiiiiiiiiiiinnt 1,100 Available training data .............ooooveovvevvonrs, _
Available training data:

Degrees in architecture 197182  Interior designers. Formal training in interior design is

(annual becoming increasingly important for entry. Training is

1973-74 average)  gvailable through a 2- or 3-year course at a recognized

Bachelor’s degrees ................. 4,531 4,860 art school or institute specializing in interior decorating

Master’s degrees .................... 929 1,145 and design or a college or university program leading to

Doctor’s degrees .................... 16 22 a degree in interior design and decoration. In most

Commercial artists. Artistic ability and good taste are
the most important qualifications for success in com-

cases, 1 to 5 years of on-the-job training also are re-
quired.

. ... Employment, 1974 .. ... ..o 34,000
mercial art. However, these qualities must be de-  projected 1985 requirements ..............o.......... 40,000
veloped by specialized training in the techniques of Percent growth, 1974-85 .........ccviviiiiiiinnnn. 18.0
commercial and applied art. The course of study gener- Average annual openings, 1974-85 ................ 1,550
ally takes 2 or 3 years; a certificate iS awarded on GrOWth ............................................... 550
graduation. A growing number of art schools, par- Replacements .........ccooceiviiiiiiiininnnn, 1,000
ticularly those connected with universities, require 4  Available training data:
years or more of study and confer a bachelor’s degree. Degrees in interior design:

Limited training in commercial art also may be obtained ,
through public vocational high schools and on-the-job l&aChel?r S degrees ..o 489
aster’s degrees ........oveveiininiiininnns 15

experience but supplemental training usually is needed
for advancement.

Landscape architects. A bachelor’s degree in land-

Employment, 1974 ..., 64,000  scape architecture requiring 4 to 5 years of study is the
Projected 1985 requirements ..................cevuens 80,000 usual requirement for employment. More than half of
Percent growth, 1974-85 ... .......cccoiiiiiiiiii, 24.3 all States requi li for ind dent ti T
Average annual openings, 1974-85 ................ 4,000 ) quire a icense forindependent practice. 10
Growth .....ccooiiiiiiiiii e 1,400 qualify for a license, applicants must have a degree in
Replacements ......cccoveueeeemeiniiniineininnes 2,600 landscape architecture from an accredited school. 2 to 4
Available training data: years’ experience, and must pass an examirfion
Experience sometimes may be substituted fo
Job Corps completions .............cccccoeenenn. 42 gree.
Vocational education completions ........... 6,272

Employment, 1974 ............ccooiiiiiiiin. 12,000

Display workers. Most display workers learn their trade Projected 1985 requirements ............cccceeenennn. 18,000
on the jobin 2 or 3 years. Employers require high school iercent growthl, 1974-85 CeregT 52.3
graduates and some prefer applicants who have studied verégrizrtxglua openings, 1974-85 ................ 2008
interior decorating, fashion design, and art Replacements LI S
Emp]oyment ......... SR T TP P PP RO R RN 34,000 Available training data:
Projected 1985 requirements .............c..eeeenenn. 40,000 ]
Percent growth, 1974-85 .........cccccoevvvvinnnnnnn. 17.6 Degrees in landscape architecture:
Average annual openings, 1974-85 ................ 2,200

Growth oo T 500 Bachelor’s degrees ........................ 601

Replacements ......cccovvvvviirniinerinieennennnns 1,700 Master’s degrees ..............ccooiein 170

Doctor’s degrees ........c.cocveveieiiininns -

Available training data:

Job Corps completions .............cc.cvvvveenns 2 Photographers. There are several ways to prepare for

Industrial designers. Persons usually enter this field by
completing an industrial design curriculum in an art
school, an art department of a university, or a technical
college. Those with degrees in other fields such as en-
gineering, architecture, and fine arts may qualify as
industrial designers if they have the appropriate experi-
ence and artistic talent.

10,000
11,500

Employment, 1974
Projected 1985 requirements

64

work as a professional photographer. People interested
in commercial photography often start as trainees in a
commercial studio, and undergo 2 or 3 years of on-the-
job training. For work in industrial, scientific, or news
photography, formal training and experience usually
are needed. Photographic training is available in col-
leges, universities, community and junior colleges, and
art schools. Programs leading to associate, bachelor’s,
and master’s degrees in photography are offered, and
some schools have certificate programs.
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Employment, 1974 .....0 oo, 80,000 Radio and television announcers. A college liberal arts

Projected 1985 requIrements ...........c.oooveiennnens 95,000 education provides an excellent background for an an-

i";rcenlg;sx;’(y;‘;si Tomaes T 31‘?(‘)(2) nouncer, and many universities offer courses of study

“GHOWHR vt oo eso oo r s Ldop  in the broadcasting field. A number of private voca-

Replacements ............oceevuverveerierieennenns 2,000 tional schools also offer training. Some radio stations

Available training data: require announcers to have a Federal Communications
allable tramning ' Commission radiotelephone operator license.

Degrees in photography:

, Employment, 1974 ... ... . 19,000

B&CSI:::?; se(:;izes """"""""""""" 62; Projected 1985 requirements ......................... 23,000

A Percent growth, 1974-85 ...l 21.1

Junior college graduates .................. 645 Average annual openings, 1974-85 ................ 600

Growth ... 350

Communications-related occupations Replacements ..............ccoccvevueeieeecnein.. 250

Newspaper reporters. Most large newspapers will con-
sider only applicants with a college education; graduate
work is becoming increasingly important. Some jobs for
talented writers without college training are available
on rural, small-town, and suburban papers.

Technical writers. A bachelor’s degree generally is re-
quired to begin work in technical writing. Technical
writers may qualify with a degree in engineering or

Employment, 1974 ........cccoooiieiriieeeineeenn 40,000  science, and courses in writing or a degree in English or
Projected 1985 requirements ......................... 45,500  journalism and courses in scientific and technical sub-
Percent change, 1974-85 oo 13.9 jects. Sometimes, experienced writers with less
Avera6grg;rt1l1]1ual openings, 1974-85 ................ 2%88 academic training but some knowledge of technical
Replacements ........c.ooooviiiiiiiiiiiiiinininnn, 1,700 fields can qualify.

Available training data: Employment, 1974 . ... 20,000
Degrees in journalism Projected Projected 1985 requirements ......................... 26,000
1974-85 Percent growth, 1974-85 ... ...l 24.9
1973-74 (annual average) Average annual openings, 1974-85 ................ 1,150
Bachelor's d 6.710 7709 Growth ..ooviiii s 450
achelor's degrees . 0, ’ Repl £S weeeeee et 700

Master’s degrees .... 998 1,272 cplacements
Doctor’s degrees .... 20 20 Available training data .............co.oooiiii -
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Appendix A. Methods and Assumptions
for Projections of Manpower Requirements

The Bureau of Labor Statistics has developed a com-
prehensive model of the economy in 1985. The model is
comprised of internally consistent projections of gross
national product (GNP) and its components — con-
sumer expenditures, investment, government expendi-
tures, and net exports; industrial output and produc-
tivity; labor force; average weekly hours of work; and
employment for detailed industry groups and
occupations.! The methods and assumptions used to
develop the projected 1985 manpower requirements
presented in this bulletin are the same as those used in
other BLS studies of the economy. These are briefly
summarized in the following sections.

Projection methods

Beginning with population projections by age, sex,
and race developed by the Bureau of the Census, the
total labor force is projected, using expected labor force
participation rates. In developing the participation
rates, the Bureau takes into account a variety of factors
that affect a person’s decision to enter the labor market,
such as school attendance, retirement practices, and
family responsibilities.

The labor force projection is then translated into the
level of GNP that would be produced by a fully em-
ployed labor force.? Unemployed persons are sub-
tracted from the labor force estimate and the result is
multiplied by a projection of output per worker. The
estimates of future output per worker are based on
analysis of trends in productivity growth among indus-
tries and changes in the average weekly hours of work.
Next, the projection of GNP is divided among its major
components: consumer expenditures, business invest-
ment, and government expenditures — Federal, State,
and local—and net exports. Each of these components
is broken down by producing industry. Thus, consumer
expenditures, for example, are divided among indus-
tries producing goods and services such as housing,
food, automobiles, medical care, and education.

! See the Monthly Labor Review, March 1976.
2 The Bureau’s labor force projections, which were developed in
January 1975, assume a 4-percent unemployment rate.

Once developed for these products and services,
estimates are translated into detailed projections of
industry output, not only for the industries producing
the final product, but also for the intermediate and basic
industries which provide the raw materials, electric
power, transportation, and other inputs required in the
production process. To facilitate this translation, the
Department of Commerce has developed input-output
tables which indicate the amount of output of each
industry—steel, glass, plastics, etc.—that is required to
produce a final product, automobiles for example.

Using estimates of future output per hour based
on studies of productivity and technological trends for
each industry, industry employment projections may
be derived from the output estimates.

These projections then are compared with employ-
ment projections from regression analysis. This
analysis develops equations that relate employment by
industry to combinations of economic variables, such
as population and income, that are considered deter-
minants of long-run changes in employment. By com-
paring projections from input-output and regression
analysis, it is possible to identify areas where one
method produces a projection inconsistent with past
trends or the Bureau’s economic model, and the projec-
tions are adjusted accordingly.

Projections of industry employment then are trans-
lated into occupational employment projections from
an industry-occupation matrix. This matrix, which is
divided into 201 industry sectors and 421 occupation
sectors, describes the current and expected occupa-
tional structure of each industry.? By applying the pro-
jected patterns of occupational structure for each indus-
try to the industry employment projection and aggregat-
ing the resulting estimates, employment for each of the
421 occupations contained in the matrix can be pro-
jected.

In some cases employment is related directly to one
of the components of the Bureau’s model—for exam-
ple, the number of cosmetologists is related to con-
sumer expenditures for beauty shop services. In others,
employment is related to an independent variable not

3 A detailed report will be published as a supplement to
Tomorrow’s Manpower Needs.
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explicitly projected in the model, but believed to be a
primary determinant of employment in that occupation.
The projection of automobile mechanics, for example,
is based on the expected stock of motor vehicles. Pro-
jections that are developed independently are com-
pared with those in the matrix and revised, if necessary,
to assure consistency.

In addition to a projection of employment for each
occupation, the number of replacements is estimated.
Separations constitute a significant source of openings.
In most occupations, more workers are needed to re-
place those who retire or die than to fill jobs created by
growth. Consequently, even declining occupations
offer employment opportunities.

To estimate replacement openings, the Bureau has
developed tables of working life based on actuarial ex-
perience for deaths and on decennial census data on
general patterns of labor force participation by age and
sex.* Withdrawals from each occupation are calcu-
lated separately for men and women by age group and
used to compute a separation rate for the occupation.
These rates are used to estimate average annual re-
placement needs for each occupation over the period.

The effects of interoccupational transfers are not
considered when calculating replacement needs be-
cause little information is available on this type of sep-
aration. The BLS is currently developing such esti-
mates from the 1970 Decennial Census.

4 For detailed information see Tomorrow’s Manpower Needs,
Supplement No. 4, Estimating Occupational Separations from the
Labor Force for States (Bureau of Labor Statistics, 1974).

Supply estimates used to analyze the prospective job
outlook for certain occupations represent the numbers
of workers who would seek jobs in particular occupa-
tion if past trends of entry to the occupation continue.
These estimates are developed independently of the
demand estimates and, therefore, demand relationships
are not discussed in the usual economic sense in which
wages play a major role in equating supply and demand.

Assumptions

The Bureau’s projections to 1985 are based on the
following general assumptions:

The institutional framework of the U.S. economy will
not change radically.

Current social, technological, and scientific trends
will continue, including values placed on work, educa-
tion, income, and leisure.

The economy will gradually recover from the high
unemployment levels of the mid—-1970’s and reach fuil
employment (defined as 4-percent unemployment) in
the mid-1980’s.

No major event such as widespread or long-lasting
energy shortages or war will significantly alter the in-
dustrial structure of the economy or alter the rate of
economic growth.

Trends in the occupational structure of industries will
not be altered radically by changes in relative wages,
technological changes, or other factors.
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Appendix B. Detailed Occupational Projections

This appendix presents employment estimates, pro-
jected requirements, and average annual job openings
in tabular form for 241 occupations, analyzed as part of
the research underlying information in the 1976-77 edi-
tion of the Occupational Outlook Handbook. These
date are classified into the 13 occupational clusters used
to group Handbook occupations: industrial production
and related occupations; office occupations; service
occupations; education and related occupations; sales
occupations; construction occupations; occupa-
tions in transportation activities; scientific and
technical occupations; mechanics and repairers; health
occupations; social scientists; social service occupa-
tions; and art, design, and communications - related
occupations. The descriptions of occupational training

Table B-1.
tion, 1974-85

in chapter 4 are classified by the same 13 clusters as are
the training data in appendix C. Within each of the 13
major occupational clusters, data are subclassified into
related fields: printing occupations, engineers, etc.

When applicable, table B-1 includes the program
codes for related instructional programs for both voca-
tional and higher education (Vocational Education
Codes and Higher Education General Information Sur-
vey (HEGIS) Codes). This coding helps to bridge the
gap between education and manpower data.

In the table, absolute figures are rounded and percen-
tages are shown to one decimal place. Hence, totals and
percentages calculated on the basis of unrounded fig-
ures do not always correspond exactly with rounded
data.

Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-

Vocational Hegis Estimated Projected Percent | Annual average openings, 1974-85
Occupation education g >| employment | requirements| change
coder | °0C¢ 1974 1974-85 | oo | Employment | Replacement
' a change needs3
Industrial production and
related occupations:
Foundry occupations:
Patternmakers ..........ccccooviiniiiiiinnns 17.2302 | ...... 20,500 21,200 3.4 500 50 450
173699 | ...l s s | s e
Molders .......ccoevveveiiiiiiiiiiiiieeeea 17.2301 | ...... 60,000 62,000 33 1,300 200 1,100
Coremakers .......co.ovevveiiiiieeeiiinenenn, 17.2301 | ...... 24,500 25,300 3.3 550 50 500
Machining occupations:
All-round machinists ................os 17.2302 | ...... 335,000 414,000 23.6 | 14,500 7,200 7,300
Instrument makers
(mechanical) ..........cooeiviiiiiiinnnann, 17.2302 | ...... 5,500 6,000 5.2 150 50 100
Machine tool operators ..................... 17.2303 | ...... 600,000 650,000 8.3 | 18,000 4,500 13,500
Setup workers
{machine tools) ......ooooeieiiiiiiiininn. 17.2302 | ...... 50,000 55,000 5.2 1,350 250 1,100
Tool and die makers 17.2307 | ...... 170,000 200,000 19.9 6,600 3,000 3,600
Printing occupations .............ccccceeeinnn. 17.1900 (5009 ) ..oovvees | e | e ) e
Bookbinders and related
WOTKETS oovvveeieieeii e et e, 17.1906 | ...... 35,000 38,000 9.1 1,900 300 1,600
Composing room occupations ............. 17.1901 | ...... 165,000 158,000 — 4.6 3,900 -700 4,600
Electrotypers and stereotypers ............ 17.1903 | ...... 4,000 3,200 -20.9 20 - 80 100
Lithographic occupations .................. 17.1902 | ...... 85,000 108,000 30.3 4,300 2,300 2,000
Photoengravers ...............cccceeeveeinnne. 17.1904 | ...... 17,000 16,000 - 59 250 -100 350
See footnotes at end of tabie.
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Table B-1.
tion, 1974-85—Continued

Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-

Vocational |, . | Estimated Projected Percent | Annual average openings, 1974-85
Occupation education g|2 employment | requirements| change
code? code 1974 1974-85] Total Employment | Repfacement
change needs®
Industrial production and
related occupations—Continued
Printing occupations—Continued
Printing press operators
and assistants ... 17.1902 | ...... 140,000 170,000 223 5,600 2,800 2,800
Other industrial production
and related occupations:
ASSEMBIETS ..oovvveiiiiieeiiieeiiiiiiiie e L e 1,140,000 1,350,000 18.5 | 63,000 19,000 44,000
Automobile painters ............................ 17.0301 |...... 25,000 32,000 21.1 900 500 400
Blacksmiths ...........cccooiiiiiiiiiieiiiinnns 17.2399 | ...... 9,000 6,100 -30.8 50 ~250 300
Blue-collar worker
SUPBIVISOTS .vvvverveneeireeenrnenrnnannenns 17.1700 | ...... 1,460,000 1,770,000 21.0 | 61,000 28,000 33,000
Boilermaking occupations ..................... 17.1099 | ...... 45,000 62,000 40.9 2,700 1,600 1,100
Boiler tenders 17.3200 | ...... 90,000 86,000 — 4.4 2,100 —400 2,500
Electroplaters 17.2399 | ...... 34,000 41,000 18.8 1,250 600 650
Forge shop occupations ....................... 17.2399 ... 65,000 73,000 8.9 1,750 550 1,200
Furniture upholsterers ......................... 17.3500 |...... 34,000 35,500 7.6 1,200 200 1,000
INSPECIOrS ...vvvevieei 17.2400 |...... 790,000 1,000,000 26.5 | 51,000 19,000 32,000
Millwrights .......coooeiirii 17.1099 |...... 95,000 115,000 21.0 3,800 1,800 2,000
Motion picture projectionists ................. | oo | 18,000 19,500 8.5 1,000 150 850
Ophthalmic laboratory ......................0. 07.0601 | ... ] e | ] e s
technicians .............cooooiiviiiiiiiinl, 17.2101 | 5212 22,000 35,000 59.1 2,100 1,300 800
Photographic laboratory
OCCUPAtIONS ....ovvvieiiiieiii e 17.0900 | 5007 50,000 61,000 26.5 3,300 1,200 2,100
Power truck operators ......................... 17.100302( ...... 347,000 400,000 15.3 9,100 4,800 4,300
Production painters .............oocoeviiiii | e e 125,000 151,000 19.1 5,000 2,200 2,800
Stationary engineers .................ooee. 17.3200 | ...... 193,000 193,000 0.0 5,000 0 5,000
Wastewater treatment
plant operators ..........ocooeiiiiiiiiiiiinnns 17.3203 | ...... 62,000 100,000 61.3 6,100 3,450 2,650
Welders ......oooveiiiiiiii s 17.2306 |5308| 645,000 815,000 26.2 | 27,000 15,500 11,500
Office occupations ... 1400 .o e | e | e |
Clerical occupations:
Bookkeeping workers .............c.ooenn 14.0102 |...... 1,700,000 1,875,000 10.9 [121,000 17,000 104,000
Cashiers ........oooovvivviiiiiiiiieeees 14.0103 |...... 1,111,000 1,340,000 20.6 | 97,000 21,000 76,000
; 04.0800
Collection WOTKETS ........oooooiivenvivvnn 14.9900 | ... 63,000 81,500 29.4 | 4,500 1,700 2,800
File clerks ..ooovvevniiiiiiie, 14.0302 | ..... 275,000 320,000 15.9 | 25,000 4,000 21,000
Hotel front office
clerks oo, 04.1100 |...... 54,000 63,000 17.3 4,250 850 3,400
Office machine operators .................. 14.0104 | 5005 170,000 190,000 13.1 12,800 2,100 10,700
Postal clerks ............cooeeiiiiiiiiiiiniis 14.0403 | ...... 293,000 302,000 3.1 9,700 800 8.900
Receptionists ..........ccoeevvvivieneninnnns. 14.0406 | ...... 460,000 635,000 38.3 | 57,500 16,000 41,500
Secretaries and stenographers ............ 14.0700 | 5005 { 3,300,000 4,860,000 47.8 439,000 142,500 296,500
Shipping and receiving clerks ............. 14.0503 | ...... 465,000 560,000 20.4 | 20,500 8,700 11,800
Statistical clerks .............coooeeiiin 14.0303 | ...... 325,000 375,000 15.8 | 23,000 4,500 18,500
Stock clerks .......oooiiiiiiiiiie, 14.0504 | ...... 490,000 610,000 25.0 | 26,000 11,000 15,000
TYPISES v 14.0900 | 5005 1,000,000 1,400,000 34.9 {125,000 33,000 92,000
Computer and related occupations ......... 14,0200 | ..o s | s ] e | e L s
Computer operating personnel ............ 14.0201 | 5102 | 500,000 545,000 10.1 | 27,500 4,500 23,000
14,0202 [ 5104 ..ooooes i e |
14020201 | ..o | v | e ] e | e
Programmers ..........occevvvvineeiiiiinnnn 14.0203 | 0704 | 200,000 285,000 42.5 | 13,000 7,800 5,200
.......... 5103 ...l
Systems analysts ..............ooooeiiennn.n. 14.0204 | 0705 115,000 190,000 65.2 9,100 7,000 2,100
Banking occupations:
Bank clerks ........coovvvvvniiiiiiieii, 14.0102 | ...... 517,000 718,000 38.9 | 54,000 18,000 36,000
14.0108 | .o s | i b ] e |
14.0303 || voivviees b i | e | e | i | e
140399 | ......0 o b b s s b
See footnotes at end of table.
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Table B-1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-
tion, 1974-85—Continued

Vocational |, . | Estimated Projected Percent | Annual average openings, 1974-85
Occupation education dg >| employment |requirements| change
code code 1974 1985 1974-85| Total Employment | Replacement
change needs3
Office occupations—Continued
Banking cccupations—Continued
Bank officers ............ooovviiiiiiiins | 04.0400 | 0504] 240,000 333,000 38.9 16,000 8,500 7,500
.......... 5003 ...........
Bank tellers .............coooiiviiiiii. 14,0105 | ...... 270,000 377,000 38.9 30,000 10,000 20,000
Insurance occupations ...............ceooeiiil 04.1300 | 0512 .oooeeres | e | e
Actuaries .......ooeoviiiieee b e, 1703 10,700 14,400 34.1 700 350 350
Claim representatives ...................... 04.1300 |...... 125,000 152,000 21.8 6,600 2,500 4,100
Insurance agents, brokers
and underwriters ............c...cooeennnnn. 04.1300 |...... 470,000 536,000 15.0 19,400 6,400 13,000
Administrative and related
occupations:
Accountants ...........ccoeeeiiiiiiiiiiiie | ggg% 805,000 995,000 23.9 45,500 17,500 28,000
BUYERS ..ooovooveeee oo 04.0800 |0509{ 110,000 | 150,000 | 37.6 | 9,000 | 4,000 5,000
.......... 5004} ...........
City managers ........coooeveivviniin | 2102 2,900 4,200 47.4 150 100 50
Credit managers .........coooeveeiiinnnnn. 14,0899 gggg 66,000 90,000 36.4 4,500 2,200 2,300
Hotel managers and assistants ........... 041100 0508 120000 150000 228 6500 2500 4000
.......... 5010 ...........
LaWYErS ...vvviiiiiiieiiie e | s 1401 342,000 490,000 43.3 26,400 13,500 12,900
Personnel and labor
relations workers ...................cooveees 14.0602 | ...... 320,000 450,000 40.2 23,000 12,000 11,000
14.0603 [ 0515 .......ooo. | e | e |
14.0699 [ 0516 .cooveeeee ] i | e | e s
Public relations workers .................... 04.0100 | ...... 100,000 134,000 28.8 6,500 2,300 4,000
Purchasing agents ....................ees 04.0800 | 0509 189,000 258,000 36.5 11,700 6,300 5,400
.......... 5004 ...
Urban planners ........c..ocoveeviiicini | e 0206 13,000 18,000 38.5 700 450 250
Service occupations:
Cleaning and related
occupations:
Building custodians ................c......l. 17.1100 |...... 1,900,000 2,400,000 26.6 146,000 47,000 99,000
Hotel housekeepers and
assistants ............ooe, 09.0205 |...... 18,000 21,000 15.6 1,450 250 1,200
Pest controllers .............oc L e | 27,000 36,500 32.1 2,100 800 1,300
Food service occupations ............... e 172900 | .| e e e e ] e
Bartenders ...........oocovveiin e 233,000 300,000 28.8 15,200 6,100 9,100
Cooks and chefs ...........ccccooeiiiinnin 17.2902 | ...... 955,000 1,250,000 30.9 78,600 26,800 51,800
Dining room attendants
and dishwashers ..........ccocccovviiinn | civvieees | e 370,000 435,000 17.6 17,200 6,800 10,400
Food counter workers ....................... 17.2904 | ...... 350,000 425,000 21.4 29,200 6,700 22,500
Meatcutters ........co.cooiiiiiiiiiiin 17.2903 | ...... 202,000 204,000 0.9 5,000 200 4,800
Waiters and waitresses .................... 17.2904 | ...... 1,180,000 1,440,000 21.8 105,000 24,000 81,000
Personal service occupations:
Barbers ........ooooiiiiii 17.2601 | 5006 130,000 135,000 3.6 5,550 450 5,100
Belthops and bell captains ................ 04.1100 | ...... 17,000 19,000 9.6 600 150 450
Cosmetologists ............ooeeeiiiiinnnnn. 17.2602 | 5006 500,000 622,000 24.9 50,800 11,300 39,500
Funeral directors and
embalmers .........cccooveiiiiiiiieinniei, 07.0909 | ...... 45,000 45,000 0.0 1,400 0 1,400
Private household service
occupations:
Private household workers ................. 09.0201 | ...... 1,200,000 900,000 | —26.7 52,000 | —30,000 82,000
09.0202 | ......] e e | e e ]
09.0203 f......[ .eoiiiis ] s e e
09.0205 ...l b e e
See footnotes at end of table.
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Table B-1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-
tion, 1974-85—Continued

Vocational |, . | Estimated Projected Percent | Annual average openings, 197485
Occupation education § >| employment |requirements| change
code’ |09 " 1974 1985 | 1974-85| Total | Employment jReplacement
’ change needs3
Service occupations—Continued
Protective and related service
occupations:
Firefighters ...........ccoooivieiiiieeeinnnn, 17.2801 | 5507| 220,000 270,000 23.3 7,300 4,600 2,700
Guards ..........cooeiveninnnns 17.2802 {...... 475,000 508,000 7.4 26,000 3,000 23,000
Police officers .........covvvveeveiieiiinnnnss 17.2802 | 2105( 480,000 650,000 355 22,000 15,500 6,500
.......... 22091 ...
.......... 5505 eeerennn
State police officers ........................ 17.2802 | 2105 45,500 76,000 68.3 3,600 2,850 750
.......... 2209 ..oeeennes
.......... 5505 oeeeieinns
Construction inspectors
(government) ........ccoeieiiiiiiiiinneins 17.2899 | ...... 22,000 30,000 43.0 1,700 750 950
Health and regulatory i
inspectors (government) .................. 17.2899 | 5408 110,000 160,000 440 7,900 4,500 3,400
Occupational safety and
health warkers .................coooeiivinns 16.0602 | ...... 25,000 32,500 29.0 1,100 700 400
172801 | ... el s e | e b
172899 | ... | e | e s ] e | ]
Other service occupations:
Mail camiers .........cooeveviiiieiieeniiies 14.0403 | ...... 267,000 275,000 3.0 5,600 700 4,900
Telephone operators ......................... 14,0401 | ...... 390,000 385,000 - 13 | 28,000 ~ 500 28,500
Education and related occupations:
Teaching occupations:
Kindergarten and elementary
school teachers ............cooccovieeiinn | e 0802 | 1,276,000 1,439,000 12.8 | 94,000 15,000 79,000
Secondary school teachers ................|  ..ooeeenn. 0803 1,086,000 998,000 - 8.1 37,500 —4,000 41,500
College and university
teachers .......coooiiiinciii | 0805 527,000 516,000 - 21 14,000 —-1,000 15,000
Library occupations:
Librarians .............coooviiiiiin | 1601 125,000 150,000 20.0 10,700 2,300 8,400
Library technicians and
assistants ............. BT 14.0499 5504 | 135,000 175,000 29.3 14,100 3,600 10,500
Sales occupations: ..............cooeeeiiiiiiinnnns 04.0000 |.ccoo | weveveeeer | e | s ] e s ] e
Automobile parts counter
WOPKETS .ot 04.0300 | 0509 75,000 96,000 27.5 3,500 1,900 1,600
.......... 5004 [ ...........
Automobile salesworkers ...................... 04.0300 | 0509 130,000 160,000 25.5 5,500 2,900 2,600
.......... 5004 ...........
Automobile service advisors .................. 04.0300 {0509 20,000 28,000 21.3 800 450 350
.......... 5004 ...
Gasoline service station
attendants ... 04.1600 |...... 450,000 525,000 16.3 12,700 6,700 6,000
Manufacturers’ salesworkers ................. 04.1200 | 0509 380,000 387,000 2.4 9,500 800 8,700
.......... 5004 ...........
Real estate salesworkers
and brokers ... 04.1700 [ 0511 | 400,000 480,000 21.8 | 28,500 7,800 20,700
.......... 5004 ...
Retail trade salesworkers ..................... 04.0800 {0509 | 2,800,000 3,175,000 15.1 {190,000 38,000 152,000
S 5004 | oo | v L s e | e e
Route drivers ........ccococvveiiiiiiiiiieiein | e | 190,000 200,000 4.1 3,700 700 3,000
Securities salesworkers ....................... 04.0400 | 0505 100,000 130,000 31.9 6,100 2,900 3,200
.......... 5004 ...........
Wholesale trade
SAlESWOTKETS ..\'ievivniiii it 04.0800 |0509{ 770,000 883,000 15.0 | 30,000 10,000 20,000
.......... 5004} ...
Construction occupations: ..........coccoovviviie | eevrinn. 53170 e b
Asbestos and insulation workers ............ 17.1099 |...... 30,000 50,000 66.7 2,300 1,800 500
See footnotes at end of table.
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Table B-1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa- |
tion, 1974-85—Continued

Vocational - Hegis Estimated Projected Percent Annual average openings, 1974-85
Occupation education g o] employment | requirements| change
code’ |09 T g74 1985 | 1974-85| Tota |Employment |Replacement
change needs?
Construction occupations—Continued

Bricklayers and stonemasons ................ 17.1004 ... 165,000 205,000 24.2 6,500 3,600 2,900

Carpenters ........coeeeviveviiriiinenenieenaen, 17.1001 |...... 1,060,000 1,300,000 22.5 49,100 21,700 27,400

Cement masons {cement and

concrete finishers) ........c.oooeeeiiii. 17.1099 |...... 90,000 120,000 333 4,300 2,700 1,600

Construction laborers .......................... 17.1099 |...... 865,000 1,004,000 16.1 28,400 12,600 15,800

Drywall instatlers and

finishers .....coovvveii e 17.1008 |...... 60,000 75,000 25.0 1,900 1,400 500

Electricians {construction) .................... 17.1002 §...... 245,000 320,000 30.6 11,700 6,800 4,900

Elevator constructors ...........oooeiieinils 17.1099 §...... 19,000 25,000 31.6 1,050 550 500

Floor covering installers ....................... 17.1099 |...... 85,000 100,000 17.6 2,400 1,400 1,000

Glaziers 17.1099 | ...... . 9,000 13,000 444 500 350 150

Lathers 17.1006 |...... 25,000 25,000 0.0 200 0 200

Operating engineers (construction

machinery operators) ......................... 17.100302 | ...... 400,000 610,000 51.4 27,000 18,800 8,200

Painters and paperhangers:

Painters ........oocoovviiiiii 17.1005 ...... 450,000 500,000 10.1 16,700 4,200 12,500
Paperhangers ................ S PRSPPI I 20,000 25,000 25.0 1,400 500 900

Plasterers ..........cccovvvvvveivniiiiineniins 17.1006 |...... 26,000 25,000 - 38 450 -100- 550

Plumbers and pipefitters ...................... 17.1007 |...... 375,000 535,000 42.7 23,500 14,600 8,900

Roofers .....ocooiviniiiir 17.1010 90,000 130,000 44.4 5,000 3,600 1,400

Sheet-metal workers ........................... 17.2305 |...... 65,000 75,000 15.4 2,000 900 1,100

Structural, ornamental, and

reinforcing iron workers,
riggers, and machine movers ............... 17.1099 | ...... 85,000 112,000 31.8 3,900 2,500 1,400
Occupations in transportation
activities:

Air transportation occupations: .............. 17.0800 | ... e | e b e
Air traffic controflers 17.0403 | ...... 22,000 27.500 24.8 750 500 250
Airplane mechanics 17.0401 | ...... 130,000 145,000 12.1 3,200 1,400 1,800
Airplane pilots ...................c... 16.0601 | ...... 79,000 101,000 28.7 2,800 2,100 700
Flight attendants ............................ 04.1900 | 5006 41,000 56,000 35.2 6,400 1,300 5,100
Reservation, ticket, and

passenger agents ..............cooceei. 04.1900 | ...... 56,000 76,000 35.8 4,250 1,800 2,450

Merchant marine occupations:

Merchant marine officers .................. 17.0802 |...... 7,500 7,500 0.0 150 0 150
Merchant marine sailors ................... 17.0801 |...... 20,000 17,150 -14.2 50 - 250 300

Railroad occupations:

Brake operators .........coooocoiiee | | 73,000 69,000 - 5.8 700 — 400 1,100
Conductors .......ocovvviiiiiiiiiiiiiieee | e 39,500 41,000 4.6 1,250 150 1,100
Locomotive engineers ........occoeevveiien | i | 37,000 38,500 4.3 1,350 150 1,200
Shop trades ...........coeoeiiiiiviiiivinnc | e [ 75,000 57,000 -27.0 -300 -1,900 1,600
Signal department workers ................ 17.1402 |...... 11,500 11,200 - 2.6 250 - 50 300
Station agents .........coooeeiiiiiinnnnnn. 04.1900 |...... 7,600 3,700 -51.0 -200 -350 150
14.0103 | v | s b e s

Telegraphers, telephoners,
and tower operators ...................... 14.0401 |...... 11,000 6,600 -39.0 -150 ~ 400 250
Track WOrkers ........occocevvvevieeineneeeni | e e 57,000 55,000 - 29 1,050 - 150 1,200

Driving occupations:

Intercity busdrivers ...............ccoe. 04.1900 |...... 25,000 26,000 39 850 100 750
Local transit busdrivers .................... 04.1900 §...... 71,000 78,500 10.4 2,900 700 2,200
Local truck drivers ...........occeeviiiinnis UUTIUTORR FUPOUN 1,600,000 1,760,000 8.5 38,500 12,500 26,000
Long distance truck drivers ............... | ... | 540,000 585,000 8.1 12,000 4,000 8,000
Parking attendants .......................... 04.0300 §...... 42,000 45,000 7.0 1,800 300 1,500
Taxicab drivers .......oooevvvvieeriiiiinnnnns 04.1900 §...... 92,000 89,000 - 3.7 2,450 - 300 2,750
See footnotes at end of table.
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Table B-1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-
tion, 1974-85—Continued

Vocational | .. | Estimated Projected Percent | Annual average openings, 1974-85
Occupation education 5 > | employment | requirements| change
code’ | % | 1974 1985 | 1974-85| Total | EMployment ) Replacement
change .needs3
Scientific and technical occupations:
Conservation occupations:
Foresters ........ccooovviviiiiiiiiiiin L 01.0700 | 0114 24,000 29,000 20.5 950 450 500
Forestry technicians ........................ 01.0601 | 5403 10,500 13,800 32.1 500 300 200
Range managers .............cocceveuiiinl. 01.0608 | 0117 2,500 3,850 53.9 150 100 50
ENgineers: .....coocovviiiiiieeriiieeeieiei | e, 0900 |41,100,000 41,500,000 32.8 452,500 |933,500 419,000
Aerpspace ............................................... 0902 52,000 58,300 12.1 1,100 550 550
Agricultural ... | 0903 12,000 15,900 32,5 550 350 200
Biomedical ... | 0905 3,000 4,000 33.3 150 100 50
Ceramic ... | 0916 12,000 15,900 32.5 550 350 200
Chemical ... | 0906 50,000 62,800 25.6 1,850 1,200 650
Civil e | 0908 170,000 228,100 36.6 9,300 5,600 3,700
Electrical .......ccoovvvvvvivii | e 0909 290,000 378,900 32.0 12,200 8,400 3,800
Industrial ..............cooeiiiii | 0913 180,000 227,100 26.2 7,200 4,300 2,900
Mechanical ............c..ocovviiiieiiiieee | e 0910 185,000 237,000 29.5 7,900 4,900 3,000
Metallurgical ..........cooovvviviieeiiien | e 0914 17,000 20,000 21.2 - 550 300 250
MINING ..o | 0918 5,000 7,100 42.0 350 200 150
Petroleum ........ooovivieeiiiiiie e | 0907 12,000 18,200 51.7 750 550 200
Environmental scientists:
Geologists ........ooeoevviiiiiiiiiee | 1914 23,000 32,000 39.4 1,300 800 500
Geophysicists .....c..coovveiiiiiiiii | 1916 8,200 11,400 39.4 450 300 150
Meteorologists ............cooiiiiiin | e, 1913 5,600 6,900 23.3 200 100 100
Oceanographers ..........cccoovvivveiivecca | cvvevennn. 1919 2,500 3,100 22.5 100 50 50
Life science occupations:
Life scientists ........ocooiiviiiiien | 0400 | 190,000 245,000 29.0 10,700 5,400 5,300
Mathematics occupations:
Mathematicians ..............ccocee | 1701 40,000 46,100 16.5 1,550 600 950
Statisticians ..........coooii | 1702 24,000 31,000 32.6 1,450 650 800
Physical scientists:
Astronomers ...........cooiiiiiiinii | e 1911 2,000 2,100 4.0 30 10 20
Chemists .....ccovvvviiiiiiiiei | e 1905 | 135,000 173,000 28.6 6,400 3,500 2,900
Physicists «.....ooooviivieeiiiiiinie | s 1902 48,000 59,400 25.0 1,700 1,100 600
Other scientific and technical
occupations:
Broadcast technicians ...................... 16.0108 | 5008 22,000 26,000 18.2 1,350 350 1,000
Drafters .........cccooviiveiiiiiiiii 17.1300 | 5304 | 313,000 444,000 41.7 17,300 | 12,000 5,300
Engineering and science
technicians ............oooeeiiiiiiiniiinnl. 16.0100 | 5300 | 560,000 794,000 41.4 32,000 | 21,000 11,000
.......... 5401 | .o
.......... 5407 | ...........
SUIVEYOTS oevvieeeiiii e e e | i 5309 55,000 86,600 59.2 3,600 2,700 900
Mechanics and repairers:
Telephone craft occupations:
Central office craft
ocCUpations ......oovieiiiiii 17.1501 | ...... 110,000 130,000 18.2 2,900 1,800 1,100
Central office equipment
installers .........ccooovviiiiiiiiini 17.1501 | ...... 30,000 36,000 18.0 800 500 300
Line installers and cable
SPICEIS ©.vvveiiiri e, 17.1402 | ...... 55,000 53,500 - 36 150 —200 350
Telephone and PBX installers
and repairers ..........cooeeeveeennnn. e 17.1501 | ...... 115,000 130,000 12.1 2,400 1,300 1,100
See footnotes at end of table.
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Table B-1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-
tion, 1974-85—Continued

Vocational |, . | Estimated Projected Percent | Annual average openings, 1974-85
Occupation education dg >| employment |requirements| change
code! code 1974 1985 - | 1974-85| Total Employment |Replacement
change needs?
Mechanics and repairers—Continued
Other mechanics and repairers:
Air-conditioning, refrigeration,
and heating mechanics ................... 17.0100 |5317) 200,000 285,000 33.6 10,900 7,000 3,900
Appliance repairers ...............ccccoeeee 17.0200 ([5310( 135,000 170,000 24.1 5,600 3,000 2,600
Automobile body repairers ................. 17.0301 |...... 145,000 176,000 21.4 4,700 2,800 1,900
Automobile mechanics ...................... 17.0302 [5306| 735,000 875,000 19.3 24,400 | 12,900 11,500
Boat motor mechanics ...................... 17.2200 |...... 11,000 14,000 29.0 550 300 250
Bowling pin-machine mechanics .......... 17.1401 |...... 5,000 5,600 7.7 150 50 100
Business machine repairers ............... 17.0600 {5310 65,000 97,000 49.8 3,100 2,900 200
Computer service technicians ............. 16.0108 | 5105 50,000 93,000 86.0 4,300 3,900 400
Diesel mechanics ............c..ccovvuns 17,1200 {5307 95,000 125,000 29.5 3,400 1,700 1,700
Electric sign repairers ...................... 17.1002 |...... 9,000 12,000 29.4 450 250 200
Farm equipment mechanics ............... 01.0301 |...... 60,000 75,000 25.0 2,700 1,300 1,400
Industrial machinery repairers ............ 17.10031 |...... 500,000 840,000 65.8 42,500 | 30,500 12,000
Instrument repairers ........................ 17.2101 |5314 110,000 154,000 40.0 6,600 4,000 2,600
Jewelers .......... ceereriiieee | v e, 18,000 18,600 2.8 750 50 700
Locksmiths ....c..coovveviiiiiii | s e, 9,000 11,000 27.3 400 200 200
Maintenance elec 17.1400 |...... 280,000 370,000 32.1 13,800 8,200 5,600
Piano and organ tuners and
TEPAITEIS .oovvveevieeiiveeeeiieeniiieneieeee | vvieeeee s 8,000 8,000 0.0 350 0 350
Shoe repairers ............cooeveevivinneens 17.3402 |...... 30,000 26,800 -10.5 1,300 | — 300 1,600
Television and radio service )
technicians ..........o.ccovieiiiiiiiinnn, 17.1503 [5310§ 135,000 180,000 26.9 6,600 4,200 2,400
Truck mechanics and bus
MEChANICS ...vvvvviiii e | e 5306 | 135,000 173,000 27.9 5,600 3,400 2,200
Vending machine mechanics .............. | occeees e 24,000 25,000 4.2 600 100 500
Watch repairers ...........ccoeeeiivieninnnns 17.2102 |...... 17,000 17,700 5.6 800 100 700
Health occupations:
Dental occupations:
Dentists .......coevvivrriiiiiiiinen | e, 1204| 105,000 145,000 34.9 6,200 3,400 2,800
Dental assistants .... 07.0101 |5202 120,000 155,000 32,5 14,500 3,500 11,000
Dental hygienists 07.0102 {5203 23,000 58,000 156.7 6,300 3,200 3,100
Dental laboratory technicians ............. 07.0103 (5204 32,000 47,500 47.8 2,600 1,400 1,200
Medical practitioners:
Chiropractors ..........ccovvevviivviviiiene | s 1221 18,000 22,500 25.6 1,200 400 800
Optometrists ....coovviiinviiiiiii | e, 1209 19,000 23,500 22.8 900 400 500
Physicians and osteopathic
physicians ..........ccveiivnieiiiiinees | e 1206 | 350,000 520,000 49.3 23,000 | 15,600 7,400
.......... 1210} .ceeennns
Podiatrists ......ccoooevvviiiiiiiiiiiiiee | e 1216 7,500 8,700 15.8 400 100 300
Veterinarians ...........coocoveveiiinennn |, 1218 29,000 38,500 33.0 1,450 850 600
Medical technologist, technician,
and assistant occupations:
Electrocardiograph technicians ........... 07.0902 | 5217 11,000 15,000 39.0 1,000 400 600
Electroencephalographic technicians ....| 07.0901 | 5217 3,800 5,500 44.7 350 150 200
Medical laboratory workers ................ 07.0200 |1223 175,000 250,000 42.9 18,800 6,800 12,000
07.0203 15205 .ocooevee | s | e e | s
07.0299 |......| ceoviieeeee | i | e i | s
Medical record technicians and
ClerkS oovvvieie e, 14.0499 {5213 53,000 120,000 121.7 11,500 5,900 5,600
Operating room technicians 07.0305 |5211 28,000 41,000 43.7 2,700 1,100 1,600
Optometric assistants ...................... 07.0603 |[5212 11,500 19,000 63.8 1,800 700 1,100
Radiologic (X-ray) technologists .......... 07.0501 | 5207 82,000 112,000 36.5 8,600 2,700 5,900
Respiratory therapy workers ............... 07.0903 | 5215 38,000 80,000 110.5 6,800 3,800 3,000
Nursing occupations:
Registered nurses ..............cccceeeers 07.0301 {1203{ 860,000 1,290,000 50.0 71,000 | 39,000 32,000

16.0305 {52081 .......... | oo b b b D

See footnotes at end of table.
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Table B~1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-
tion, 1974-85—Continued

Vocational |, . | Estimated Projected Percent | Annual average openings, 1974-85
Occupation education 5'2 employment | requirements| change
code! code 1974 1985 1974-85 | Tota | Employment |Replacement
change needs3
Health occupations—Continued
Nursing occupations—Continued
Licensed practical nurses .................. 07.0302 | 5209 495,000 965,000 95.0 93,000 | 43,000 50,000
Nursing aides, orderlies,
and attendants ............................ 07.0303 |...... 970,000 1,500,000 54.6 123,000 | 48,000 75,000
Therapy and rehabilitation
occupations:
Occupational therapists .................... | ...ooveiis 1208 9,400 13,800 46.5 1,000 400 600
Occupational therapy assistants ......... 07.0401 | 5210 7,900 14,300 81.4 1,150 600 550
Physical therapists .........c..ccoovvvvieens | eeeeennnn. 1212 20,000 32,000 |60.0 2,400 1,100 1,300
Physical therapist assistants
and aides .............ooiiiiiiini, 07.0402 | 5219 10,500 18,000 |71.4 1,400 650 750
Speech pathologists and
audiologists ..o | 1220 31,000 51,000 |[63.0 3,700 1,800 1,900
Other health occupations:
Dietitians .......cooooiiivi | 1306 33,000 42,500 |29.4 3,200 900 2,300
Dispensing opticians ....................... 07.0601 | 5212 17,000 27,000 |58.8 1,550 300 650
17,2100 || i e e e ] e
Health services administrators ............ | .......... 1202 150,000 250,000 66.7 17,400 9,100 8,300
Medical record administrators ............| .......... 1202 12,000 14,500 27.6 1,100 300 800
Pharmacists ........cccooveviviiiniii | 1211 117,000 137,000 |[17.4 6,500 1,900 4,600
Social scientists:
Anthropologists ........coooiiiiiin | 2202 3,800 5400 |42.9 250 150 100
.......... 2203 ...........
Economists .......coocoiiiiiiiiiii e | 2204 71,000 104,000 |[45.9 4,700 3,000 1,700
Geographers ........cooviiiiiiiiii | e, 2206 9,000 13,000 |42.8 650 350 300
Historians .......ccooovvvieviiiiniiiiieeee | 2205 26,000 32,000 19.8 1,300 500 800
Political scientists ...............c.coooo | 2207 11,500 14,500 27.5 600 300 300
Psychologists .........ccooeeviviieeiiii | 2000 75,000 105,000 |40.7 5,200 2,800 2,400
Sociologists ... | 2208 14,000 18,000 |28.7 750 350 400
Social service occupations:
Counseling occupations:
School counselors .........cooceivviiiininn | eeniiiinn, 0826 44,000 48,000 8.9 2,050 350 1,700
Employment counselors ...............o..oc. | s e 7,000 10,800 54.2 650 350 300
Rehabilitation counselors ...........ccccooe | vevviienes | 19,000 29,000 52.6 2,100 900 1,200
College career planning and
placement counselors ..................... 14.0602 | 0826 4,100 5000 |22.0 250 100 150
Other social service occupations:
Recreation workers .......................... 04.1800 {2103 65,000 96,000 [42.6 5,900 2,700 3,200
.......... 5506 | ...........
Social service aides ...........cooocivviien | i 5506 70,000 115,000 |60.9 8,400 3,900 4,500
Social Workers ........occoeviiiiiieiiiie | e, 2104 | 300,000 435,000 |45.7 30,500 | 12,500 18,000
Art, design, and communications-
related occupations:
Design occupations:
Architects ......coooeiiii | 0202 40,000 60,000 |52.3 3,000 1,900 1,100
Commercial artists ..........oooceevviens 17.0700 [ 1009 64,000 80,000 |24.3 4,000 1,400 2,600
Display workers ..........ccccooeeviiiiinnnns 04.0100 |...... 34,000 10,000 17.6 2,200 500 1,700
170702 | oo | e | s e e b
Industrial designers ................cooee [ 17.0703  |...... 10,000 11,500 ]15.0 450 150 300
Interior designers ..........c...ocoevveennnn. 17.0701 | 0203 34,000 40,000 |18.0 1,550 550 1,000
Landscape architects ...............ccoo.o. |l 0204 12,000 18,000 |52.3 900 600 300
Photographers .........ccooovciiviiencnc | v 1011 80,000 95,000 19.2 3,400 1,400 2,000
See footnotes at end of table.
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Table B-1. Estimated 1974 employment, projected 1985 requirements, and average annual openings, by occupa-
tion, 1974-85—Continued

Vocational Hegis Estimated Projected Percent Annual average openings, 1974-85
Occupation education >| employment | requirements{ change
code’ || 1974 1985 | 1974-85| Total | CMRONTONC | Repacenent
Art, design, and communications-
related occupations—Continued

Communications-related
occupations:

Newspaper reporters

.................................. 0602 40,000 45,500 13.7 2,200 500 1,700
Radio and television announcers .........| .......... 0603 19,000 23,000 21.1 600 350 250
Technical writers ...........oooooeein | s 1 20,000 26,000 24.9 1,150 450 700

! Vocational education codes are from Vocational Education and Occupations

separations from the labor force. Does not include transfers to other accupations.
(U.S. Department of Heaith, Education, and Welfare, and U.S. Department of Labor,
1969).

4 Totals do not equal the sum of the individual estimates because all branches of
engineering are not covered separately.
2 HEGIS codes are from the Higher Education General Information Survey. See A

Taxonomy of Instructional Programs in Higher Education (U.S. Department of NOTE: Percentages were calculated using unrounded numbers and therefore may not
Health, Education, and Welfare, 1970).

agree with rounded numbers on employment and projected requirements shown in the
table.
3 Replacement needs include openings arising from deaths, retirements, and other
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Appendix C. Detailed Training Statistics

This appendix presents tabulations of all available
statistics on the numbers of persons completing training
for occupations for which appendix B presents projec-
tions. Table C-1 presents statistics for occupations that
generally require fewer than 4 years of college; tables
C-2 and C-3 present data for bachelor’s, master’s,
doctor’s, and first professional degrees awarded. Chap-
ter 4 also presents these data, along with information on
how workers trained for specific occupations and pro-
Jjections of occupational requirements.

Tables C-4 and C-S present limited trend data for
Junior college graduates and apprenticeship comple-
tions. Table C-6 presents Armed Forces manpower
data by occupational specialty. Table C-7 presents data

on vocational education completions.

Data in table C-1 are not strictly comparable because
different programs cover different time periods (fiscal
years, calendar years, and academic years). CETA
training and private vocational training are not listed
because data on completions are insufficient to match
training with related occupations. Futhermore, not all
junior college completions in table C-5 and all voca-
tional education completions in table C-7 could be
matched with a related occupation. Table C-1 em-
phasizes the fragmentary and inconsistent nature of the
data on occupational training and the need for im-
provement. Extensive footnotes indicate data limita-
tions.

Table C-1. Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared
. Junior Job Vocational L
Occupati \égfl"’cggganl Hegis college corps education Azg::nlt;:%shlp
ccupation code code graduates completions completions 19974' ns
1973-74 Fy 1974 Fy 1974
Industrial production
and related occupations:
Foundry occupations:
Patternmakers ...............ccoeeennne 17.2302 | o | i | e | e 167
173699 | i | e | e ] e
Molders .......ooovvvvieiiiiici e, 17.2301 | o | e | e b e 78
Coremakers .........c.coeeveviiinennne. 17.2301 | | e | e | e ]
Machining occupations:
All-round machinists ................. 17.2302 | oo ] i | i | e 1,879
Instrument makers
(mechanical) .......................l 17.2302 | o ] e | e | ]
Machine tool operators .............. 17.2303 | .o 76 | o ]
Setup workers
(machine tools) ...................... 17.2302 | e | e | e | e 138
Tool and die makers .................. 17.2307 ] oo | e | i | e 1,971
Printing occupations .................... 17.1900 5009 535 | e 17,658 2,302
Bookbinders and related
WOTKETS oovvvviiieeiiiiiiieeeviiieees 171906 | oo | i 27 | e, 150
Composing room occupations ....... 171901 | oo | e | e ] 430
Electrotypers and stereotypers ...... 17.1903 | oo o | e e e
Lithographic occupations ............. 171902 | i i | 574
Photoengravers .............cocoeevnnnes 171904 | i ] i | e | e [
Printing press operators and
assistants ..o 171902 | i | e 288 | e 581
See footnotes at end of table.
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Table C-1.

Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared—Continued

. Junior Job Vocational . .
Occupation ducation Hegis college corps education | APETCEEP
P code code graduates completions completions mlpge tons
197374 Fy 1974 Fy 1974 7
Industrial production
and related occupations—
Continued
Other industrial production and
related occupations:
Assemblers .......o.oovevevnriiiieeid i | e |
Automobile painters ................... 17.0301 | oo | e
Blacksmiths ........cccoovevvivnninnnnn. 1722399 | e Lo
Blue-collar worker supervisors ....... 17,1700 | oo | e
Boilermaking occupations ............ 171099 | o ]
Boiler tenders ...............ceeenn 17.3200 | oo | e
Electroplaters .........c..coeeeeeennennn. 17.2399 | |
Forge shop occupations ............... 17.2399 | e ] e
Furniture upholsterers ................. 17.3500 | oo |
INSPECtors .........cocovvvveeiiinniiinnis 1722400 | oo ]
Millwrights .........c..ccooeennninn e 171099 | i ] e
Motion picture projectionists ........| .cooovriiiriiiiin | e | e,
Ophthalmic laboratory technicians .. 07.0601 5212 |
17.2101 | oo
Photographic laboratory
occupations?® .........ccoeviiiiiinnnn. 17.0900 5007 645
Power truck operators ................. 17.100302 | .o | e
Production painters ............coocooe | v | e | s
Stationary engineers .................. 17.3200 | oo
Wastewater treatment plant
0Perators .......oocvvvevvenieicnnnns 17.3203 o
Welders ......ooveevvvvvieniiiiiiniennnn, 17.2306 5308 | .
Office occupations: 1400 ]
Clerical occupations ..........ccovveveee | v | |
Bookkeeping workers 14.0102 | oo | e
Cashiers .........cooccvveeneennns 140103 | oo | e
Collection workers ...............coee. 04.0800 | .ooiiiiieii L
149900 | oo ] e
Fite clerks .......ocovveiiiiiiniinnen, 14.0302 | o |
Hotel front office clerks .............. 04.1100 | oo | e,
Office machine operators ............. 140104 | 5005 | ..
Postal clerks ................oll 14.0403 | o |
Receptionists ..........coeeevviininenns 140406 | oo
Secretaries and stenographers ...... 14.0700 518,650
Shipping and receiving clerks ....... 14,0503 | i ]
Statistical clerks 14.0303 | cooiiiiiie | v
Stock clerks ............ 140504 | o |
TYPISES wovvreireiiei e e 140900 | 5005 | e 119,477
Computer and related occupations ... 14.0200 | oo | e [ e
Computer operating | .o 5101 | i |
personnel ..........cooveiiiiiiiinnn 14.0201 5102 64,754 6353
14,0202 510 | e [
14.020201 5199 | i | s
Programmers ...............ooeeevniinnn 14.0203 0704 | i |
5103 2,018 | i,
Banking occupations .............cccocois| e Lo 1,605 | oo b e |
Bank clerks ..........coovvieiiiiinnnn. 14.0102 | oo | i b | e
140104 | o | e | e | s
14.0303 | oo | e e |
14.0399 | oo | i | e | e
Bank tellers .........cccooovviiiennnnnnn. 14.0105 | oo | e | e b
Insurance occupations ................... 04.1300 | 0512 | e | ]
Claim representatives 04.1300 | ocooiriiiiiiieee | e | e | e
Insurance agents, brokers and
underwriters ...........ccoeiiiieenens 041300 | oooeereiiiiiiiens | e e | e |
See footnotes at end of table.
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Table C-1.

Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared—Continued

Vocational Junior Job Vocational Apprenticeship
. . Hegis college corps education A
Occupation educzt"’“ code graduates completions completions comlpsl,%uons
code 1973-74 Fy 1974 Fy 1974
Office occupations—Continued
Administrative and related occupations:
Accountants ............o.cooviiiiii | e, 0502 o ] e b e
................... 5002 7,880
Buyers .....ccooeiiiiiiiiie 04.0800 0509 | i ] e | e
................... 5004
Credit managers ....................... 14.0899 0504 | e ] i | el
................... 5003
Hotel managers and assistants ..... 04.1100 0508 | . ] i ]
................... 5010 71,852 3,430
Service occupations:
Cleaning and related occupations:
Building custodians ................... 171100 | oo | e 1,104 3412 |
Hotel housekeepers and assistants . 09.0205 | .o i | 4700 | .o
Pest COMIONEIS ooeovvneeiieieeieics | ieieeiciieiiiien [ eveeiieieeiiieenie | eveveeeeniienneies b overeeninseenerens | neeeiinneniee | e
Food service occupations ................ 17.2900 | oo | e e 14,127} s
Bartenders ........coooiiiie e L e ]
Cooks and chefs ........................ 172902 | e | e 81,803 | ... 8225
Dining room attendants and
dishwashers .......ccooooviiiiiiiiiin | ciiiieiiieiiieens [ evveriiiieeeiiines | | oeeeernieviiiniies | e Lo,
Food counter workers .................. 17.2904 | o ] i | e | e | e
Meatcutters .............coceeiiniiinnns 17.2903 | o ] e 124 | 914
Waiters and waitressess .............. 17,2904 | o e, 70 o ]
Personal service occupations:
Barbers ........ooooeeiiiiiiii 17.2601 5006 | .. 3 940 316
Bellhops and bell captains 04.1100 | .o ] e e i | e
Cosmetologists ..........ccoeveennnnns 17.2602 5006  } .o 182 19,270 |
Funeral directors and embaimers ... 07.0909 | .o e [ e | e [,
Private household service
occupations:
Private household workers ............ 09.0201 | oo ] e ] ] e |
09.0202 | oo | e ] i | i | e
09.0203 | o | e | e ]
09.0205 | .ooieeiiiieeiee | e | | e | e
Protective and related service
occupations:
Firetighters ........................eoe. 17.2801 5507 2,013 | 4,084 | ..
Guards .......... 17,2802 | o | 6 o
Police officers® 17.2802 2105 | 3 23,511 |
................... 2209
................... 5505 14,915
State police officers ................... 17.2802 2105} i | e,
................... 2209
................... 5505
Construction inspectors
(government) .......ocoovveiiiieiinnnn, 17.2899 | oo | i | e | e |
Health and regulatory
inspectors (government) ............. 17.2899 5408 460 | e |
Occupational safety and health
WOTKETS .o 16.0602 | oo | i | | i |
172801 | i | i ] e ] i |
172899 | o | i ] | e |
Other service occupations:
Mail carriers ..........coooiiviennnnn. 140803 oo ] e | e
Telephone operators ................... 14.0401 | . | T o ] e

See footnotes at end of table.
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Table C-1.

Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared—Continued

See footnotes at end of table.

. Junior Job Vocational . .
Occuation chat'?."a' Hegis college corps education Apprenticeship
P ucg lon code graduates completions completions completions
code 1973-74 Fy 1974 Fy 1974 1974
Education and related occupations:
Library occupations:
Library technicians and
assistants 14.0499 5504 506 4 |
Sales occupations 04.0000 | ..coooiiiiiinene 013,559 | e, 11225,436
Automobile parts counter
WOTKEIS oo, 04.0300 K ) S
Automobile salesworkers ............. | 040300
Automobile service advisors .......... | 04.0300 e
tasoline senvice station |l 00 P | s
attendants ........................ 04.1600 178 | i |
Manufacturers salesworkers ......... 04.1200 | 0509 | i oreiieeeieeieeeine | e | e,
Real estate salesworkers | [ S0 L i s |
and brokers ...............oooeeeinn 04.1700 | 5004 [ e | e, 31,937 | s
Retail trade salesworkers ............ 04.0800 141 269,319 | i,
ROULE GFIVETS .......veovereeerneres | oo, SN B
Securities salesworkers ............... 04.0400 | 0505 | e | e | s
Wholesales trade salesworkers ......| 04.0800 oo | e
Construction occupations .........c.occoees | coovvveinnvcnn | 8317 | | e ] e |
Asbestos and insulation workers ...... 17,1099 | o o i | 277
Bricklayers and stonemasons .......... 17.1004 785 8,908 131,162
Carpenters .........cocoeeieieiiniinienins 17.1001 2,758 30,173 5,153
Cement masons (cement and concrete
finishers) ......coooiviiiiiiiiiiiienns 17.1099 34 520
Construction laborers ................... 17.1099 37 | e | e
Drywall installers and finishers ....... 171008 | oo ] e | e | e |
Electricians {(construction)'4 ........... 17.1002 595 12,776 5,933
Elevator constructors .................... 171099 | oo | v i | e |
Floor covering installers ................ 17.1099 2 | 295
GIAZIBIS ..ovvviii e 17.1099 | o | e | 295
Lathers .....ccooooiiviiiiiiiis 17.1006 | oo | e | i | 277
Operating engineers (construction
machinery operators) .................. 17.100302 | ..o | o 914 | 806
Painters and paperhangers .... 17,1005 | e 605 | 1,037
Plasterers ..........ccooevvveennnns 17,1006 | oo 187 | 182
Plumbers and pipefitters's 17.1007 | oo 127 7,174 5,860
Roofers ..................o....l. 171010 | oo | o | i | e, 387
Sheet-metal workers ..................... 17.2305 | . 129 | . 2,464
Structural ornamental, and reinforcing|
iron workers, riggers, and machine
MOVETS ©oevveeririi et eeieeieeeeieeaens 171099 | e | i | i | e 1,615
Occupations in transportation
activities:

Air transportation occupations ......... 170400 | oo | e | 5830 | ..
Air traffic controllers .................. 17.0403 | oo | i L | i |
Airplane mechanics .................... 170801 | oo | i ] i, 19
Airpiane pilots ..............co.ooeenn. 16.0601 | e | | 1,016 | oo,
Flight attendants ...................... 04.1900 5006 | . | e | e | e
Reservation, ticket, and

passenger agents .................... 04.1900 | oo | v | e | e |

Merchant marine occupations:

Merchant marine officers ............. 170802 | oo [ ] i | e |
Merchant marine sailors .............. 170801 | oo i | i | e |
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Table C-1. Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared—Continued
- Junior Job Vocational ) .
Vocational . : nticeshi
Occupation education Hegis college corps education Aggrr:ple:iosnsp
code code graduates completions completions 1974
1973-74 Fy 1974 Fy 1974
Occupations in transportation
activities—Continued
Railroad occupations:
Brake operators .........cocceevveivnes | eeeeieeeiieeiee | i | ] e | e |
Conductors ........ooevviviiiiiie | i e | e | e | e |
Locomotive eNgineers ...........coveeee | covevireveniomvnnes | vvviiveeniinceins | iinreiiinneiines | eenerieieernen | s | e
Shop trades ......coooovvvvvvvvveeninnes | e | | i | e |
Signal department workers ........... 1721802 | e | L i | i | e
Station agents ..........c...oeeennenn.n. 04.1900 | oo | e [ e D e | e
140103 | o i | e ] i |
Telegraphers, telephoners, and
tower operators ............c....evnnis 140401 | oo L e |
Track WOrkers ..........ocovceevevvovennn [ vvivvvveieeviine [ | e e |
Driving occupations:
Intercity busdrivers .................... 041900 | oo ] e ] i
Local transit busdrivers .............. 041900 [ .o i | e e,
Local truck drivers ..........ccoooevees | oovenvnivenins [ e, 6115 |,
Long distance truck drivers .......... {.veeverveiiienvie [ v e | |
Parking attendants .................... 04.0300 [ .o e | e o
Taxicab drivers ...............ccceenrn. 041900 | oo | e [ e
Scientific and technical
occupations:
Conservation occupations:
Forestry technicians ................... 01.0601 5403 1,980 216 | |
Other scientific and technical
occupations:
Broadcast technicians ................ 16.0108 5008 | e | ]
Drafters ....ooooovviiiii, 17.1300 5304 | 65 30,151 324
Engineering and science
technicians ........c.cccccveeiiiinnns 16.0100 5300 739,024 | ..o, 42,408 8138
................... 5401
................... 5407
SUTVEYOTS ...veeveiiiiiieciieeiieeienee | ereeeereeeieeen, 5309 2,203 | e |
Mechanics and repairers:
Telephone craft occupations:
Central office craft occupations .... 171801 | i i | e e |
Central office equipment
installers ..., 17,1501 ) e | e ] ] ]
Line installers and cable
SPlICErS .ovviviiiiiiiien 1721402 | v | i | i | e |
Telephone and PBX installers
and repairers ............ccoeeennnn. 1721501 ) i | e e i |
Other mechanics and repairers:
Air-conditioning, refrigeration,
and heating mechanics ............. 17.0100 5317 240 13,215
Appliance repairers .................... 17.0200 5310 | o 108 4,877
Automobile body repairers ............ 170301 | oo | e 765 17,310
Automobile mechanics ................ 17.0302 5306 | .. 1,962 76,280
Boat motor mechanics ................ 17.2200 | oo [ e | |
Bowling-pin-machine mechanics .... 170801 | ciiiiiiiiiiees | emreriiiiiin | et eeaees | rerer e een e
Business machine repairers?® ....... 17.0600 5310 | . 60 988
Computer service technicians ........ 16.0108 5105 226 | e | e
Diese! mechanics ...................... 17.1200 5307 | 93 4,308
Electric sign repairers ................ 17.1002 | oo | e | e |
Farm equipment mechanics .......... 010301 | oo | e 49 2027,822
Industrial machinery repairers ...... 1710031 | oo [ e 62 | i
Instrument repairers .................. 17.2101 5314 | o i ]
Jewelers .......oooooiiniiiini | | L b e

See footnotes at end of table.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table C-1. Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared—Continued
; Junior. Job Vocational . .
Vocational : . Apprenticeship
i : Hegis college corps education A
Occupation edt;g(ajt;on code graduates completions completions com{)gl,;zlons
1973-74 Fy 1974 Fy 1974
Mechanics and repairers—
Continued
Other mechanics and repairers—
Continued
Locksmiths ......cooooiiviini L | i i i i )
Maintenance electricians ............. 1721400 | .o ] 11 (21) 811
Piano and organ tuners
and repairers ............cooeeeeeeiiins | i b | e | i | e,
Shoe repairers .............c.occoeveen. 17.3802 | e | e i e | e
Television and radio service .
technicians ..............ccooeeeeiininn, 17.1503 5310 | e, 87 |, 247
Truck mechanics and bus
mechanics ...........ccooeeeeevinen | ovviiii, 5306 | i | i e |
Vending machine mechanics ......... | ..ccoooinriiiiin | e | i | i | i L
Watch repairers ..................o.l 17.2102 ] e | e L e ] e | e,
Health occupations:
Dental occupations:
Dental assistants ...................... 07.0101 5202 1,197 '35 7,949 |
Dental hygienists ...................... 07.0102 5203 3,738 | 1,699 |
Dental laboratory technicians ....... 07.0103 5204 594 | 1,211 |
Medical technologist, technician,
and assistant occupations:
Electrocardiograph technicians ...... 07.0902 5217 %224 29 |
Electroencephalographic 2
technicians ...................c.c....... 07.0901 5217 28 e | e,
Medical laboratory workers ........... 07.0200 1223 | o, 21 | 116
07.0203 5205 2,617 | 2,497 | .
07.0299 | i | e | 879 | i,
Medical record technicians
and clerks ........ooiiiieiiiiiin, 14.0499 5213 827 | e L |
Operating room technicians .......... 07.0305 5211 183 | i e,
Optometric assistants ................. 07.0603 5212 395 |
Radiologic (X-ray) technologists ..... 07.0501 5207 2,758 5 2,413
Respiratory therapy workers .......... 07.0903 5215 1,824 2 1,608
Nursing occupations:
Registered nurses® ................... 07.0301 1203 | i [ e | e |
16.0305 5208 28,158 | ... 19,019 |
Licensed practical nurses ............ 07.0302 5209 2,447 76 34455 | ..
Nursing aides, orderlies, and
attendants ...l 07.0303 | oo ] 2,237 32,220 | e
Therapy and rehabilitation
occupations:
Occupational therapy assistants .... 07.0401 5210 491 | 829 | ..
Physical therapist assistants
and aides .........occeeiiieiiiei, 07.0402 5219 717 25 983 |
Other health occupations:
Dispensing opticians .................. 07.0601 5212 395 | e e, 150
17.2100 | e | e | i | il
Social service occupations:
Social service aides ................... | oo, 5506 3731 | e e |
Art, design, and communications-
related occupations:
Design occupations:
Commercial artists .................... 17.0700 1009 | ., 6,272 | e
Display workers ...........ccevvnnn... 04.0100 | ooooiiiiiiee L e ] e | i
170702 | oo e D | ] e
See footnotes at end of table.
82

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table C-1.

Known training in occupations which generally require less than a bachelor’s degree, for which
projections of manpower requirements have been prepared—Continued

: Junior Job Vocational . .
| . . Apprenticeshi
Occupation gﬁg?ﬂ; Hegis college corps education ggmpletionsp
code code graduates completions completions 1974
] 1973-74 Fy 1974 Fy 1974
Art, design, and communications-
related occupations—Continued
Design occupations—Continued
Interior designers ...................... 17.0701 0203 | e e L e ]
Photographers ............cooceeeiiis | v, 1011 | o | i e | e
Communications-related occupations:
Interpreters .....ooeeiiiiii i e | e | e e ]
Newspaper reporters ............ccocooo | oveeeiiiiiinneinnns 0602 | e ] e | e ] e
Radio and television announcers .... [ ................... 0402

Technical writers

! Includes bookbinders, composing room occupations, lithographic occupations,
press operators, and miscellaneous printing occupations.

2 Includes some upholsterers other than furniture.

# May include other photographic occupations.
*Includes all persons who completed office occupations programs.

5 Includes office machine training.
© Includes training for keypunch and other input technologies, computer operators

and peripheral equipment operators, and general data processing workers.
7 Includes restaurant management.

& Includes bakers.

9 May include some State police officers.

'0 Recipients of associate degrees in marketing, distribution, purchasing, busi-
ness, and industrial management.

1" Includes all distribution programs.

'2 Includes training for other occupations in retail trade.
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13 Includes stonemasons, marble-setters, and tile setters.

14 All electricians, including maintenance.

15 Includes sprinkler-fitters.

6 May inciude some over-the-road drivers.

17 Includes an unknown number of workers trained for skiiled craft occupations
and technical occupations such as industrial drafter.

18 Electronics technicians.

19 May include some computer service technicians.

20 Includes other occupations related to agricultural machinery.

21 See construction electricians.

22 EKG and EEG technicians combined.

23 Some graduates may be counted in both junior college and vocational
education programs. In addition to training sources shown, many nurses were
trained in 4-year college programs.



Table C-2. Bachelor’'s, master’s, and doctor’s degrees conferred by institutions of higher education, by field
of study, 1973-74

Bachelor’s Second-level Doctor’s
Major field of study degrees (master’s) degrees
requiring degrees {Ph.D.,
4 or 5 years Ed.D., etc.)
I 111+ 954,316 270,259 33,826

Agriculture and natural TBSOUTCES .........coouniiiiiiiii e 16,303 2,939 930
Agriculture, general 1,833 220 3
AGIONOMY ..oovevvintieeeeeeieerenees 833 271 156
R T o111 T 379 87 72
ANIMAL SCIBNCR L .vuitiieie et e et et e et e et e e et e et e e e e e s e ee e e e e eeans 3,118 370 129
DAINY SCIBNCE ...oeveie et ettt e et e e 239 55 27
POURIY SCIBNCE .ovoineie e et 77 46 10
Fish, game, and wildlife management ............ccccoiiiiiiiiiiii 1,344 295 58
HOTHCURUIE .o e e e e e e e 639 166 45
Ornamental hortiCUIRUIE ......ooreiii e e s 252 24 2
Agricultural and farm management ... 200 14 10
AGIICUITUIE BCOMOMICS oivuiirentiitieeeneret e eteies et e reaeeere e aeeneaeenansaetneaaarn s arnseeeeas 1,178 415 165
AZFICUITUIE BUSINESS oot e e e 867 27 3
Food science and teChnology ............ooomiriiiiiii e 402 197 88
T ] PSS 2,337 408 78
Natural resources management ...........covvivuiiiriiniiriiin it e a e 1,519 160 26
Agriculture and forestry technologies ............coceriiiiiiiiii s 117 8 12
Range management .......c...oooiiiiiiiiiii e 163 43 19
L0 )T O PPRRPROTPRPPTR 808 133 27

Architecture and environmental design .............o.oviiiiiiiiiiii 7,840 2,733 69
Environmental design, eneral ..........ccciiiiiiiiiiiii e 1,284 75 1
Architecture ..............cocooeenn. 4,531 929 16
Interior design ............... 489 15 -
Landscape architecture ... 601 170 -
Urban architeCture ...........coooeuiiiiiiiiii e e e s 26 98 1
City, community, and regional planning ...........cccoviriiiiiiiiinei e 410 1,380 51
(0] 1 S PSSP PPTPRP 499 66 -

L T T (1 T S RPN 3,203 1,142 163
Asian studies, general ............c.oirviiiniiiiiiir e e 242 126 7
East Asian STUIES ....coeieiiiiiiii e e e e ae 176 93 9
South Asian (India, etc.) StUdIeS .......cooeiiniii e 24 11 2
Southeast Asian StUdIES ..........ccciiiiiiii e 13 15 1
AFFICAN STUIES ...ceee it e e e e e e e e e ns 17 56 9
ISIAMIC STUAIES ...oe et e e e e e e e e e e et e e e e eaee s 2 - 1
Russian and SIavic STUdIES ..........cooiiiiiiiiiiiiie e e 150 74 8
Latin American studies ........ 280 136 7
Middle Eastern studies ....... 52 21 5
European studies, general 34 - -
Eastern European studies 16 12 -
West EUropean StuIes ..........coooiiiiiiiiiiiii i e 90 10
AMENICAN STUAIRS ..ouiiunii ittt et e e 1,844 326 80
Pacific area Studies ..........oooveiiiiiiiii e 1 1 -
L0141 S OO PTPP 262 261 34

BiolOgICAl SCIBNCES .....eeneii ettt et e e e e e e e 48,856 6,581 3,440
Biology, general ... 36,630 3,210 657
Botany, general .... 865 323 182
Bacteriology ......... 404 57 36
Plant pathology ......c.oovviiirrii 29 90 82
Plant pharmacology _ _ 10
Plant PhYSIOIOY «..v.irveiniiiieiiiie et e 24 16 34
ZOOIOGY, BENEIAL ©.oeveiiieit ettt et et e et e ar s 5,788 683 278
Pathology, human and animal ................cooiiiiiiiii s 63 66 89
Pharmacology, human and animal 1 93 153
Physiology, human and animal ................cioiiiiiiiiiiiin e 207 210 227
MICTODIDIORY 1oovver i e 1,907 452 348
Anatomy 2 93 116
Histology - 7 -
BIoCheMIStrY ....oovviiiieiie e e e 1,101 249 451
BIOPRYSICS ©uveeivieeiee et 74 43 83
Molecular Biology ..........covvriiie et 92 25 57
Cll DIOIOEY .oeeveet i ieee i e e e e e e e e 43 5 9

Digitized for FRASER 84
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table C-2. Bachelor’s, master’s, and doctor’s degrees conferred by institutions of higher education, by field

of study, 1973-74—Continued

Bachelor's Second-level goctor’s
s degrees ; egrees
Major field of study requiring (rgsgszgss) (Ph.D..
4 or 5 years Ed.D., etc.)
Biological sciences—Continued
Maring DIOIOEY ...oveeier e e e e 163 99 25
Biometrics and biostatistics 13 71 27
Ecology ....ooovvveiiiiiii 298 130 29
EOMOlOgY ..oeiei 203 198 172
GBNBLICS .. ee et ettt 46 97 93
Radiobiology .................. - 25 15
Nutrition, scientific 96 144 81
Neurosciences ............. 20 3 16
Toxicology ............ 8 19 8
Embryology ........... - - 1
0] PO PRSP 779 173 161
Business and Management .............ccooovoviieeieiieiee st 133,905 32,820 983
Business and COMMEICE, BENETA ... ......cc.uiiutiit et e e e e e e e e 33,007 8,787 176
ACCOUNTINIE oottt 29,770 1,806 70
Business Statistics .......vvvviiiii 126 67 11
Banking and finance ..........ccooviiiiiii 6,518 2,252 34
Investments and SECUTITIES ......... ittt 1 44 -
Business management and administration .................oocoiiii i 37,052 14,964 445
0perations reSEAICH ........oiie it e e 126 472 62
Hotel and restaurant management ...........ccooiiiiiiiiiiiiii e, 1,188 64 1
Marketing and purchasing ...........ccoooiuiiiiiii i 14,834 1,331 59
Transportation and public utilities ......... 618 109 2
Real estate .............cccoeevviiiiiiniinnn, 769 76 4
INSUFANCE .. oiie ittt et et e et e e 441 48 6
International BUSINESS .....oive i e 274 870 4
Secretarial StUGIBS ... 1,89 29 -
Personnel management ..........ccooiiiii it e 1,122 369 5
Labor and industrial relations ......... ..o 1,220 385 19
BUSINESS BCOMOIMICS .. .\vuvetetittiit ittt et e e e e et e e et e e e s e e e e e e e e e et e e e 2,525 266 69
(0] ()11 PSPPI 2,418 881 16
COMMUNICALIONS ...\ttt e e e e e 17,096 2,642 175
Communications, general 4,711 942 85
JOUINAEI SN e e 6,710 998 20
RAdiO/RIBVISION ... o e 3,183 248 1
Advertising ........oocoiiii 1,031 49 -
Communication media 846 137 7
BT e 615 268 62
Computer and information SCIBNCES ...........viiriiie it 4,757 2,276 198
Computer and information sciences, general .............cooovvieiiieeiiiiii i 3,761 1,801 178
Information sciences and SYSTEMS ...........coiiiiiiii i 338 198 13
Data processing ............. 540 113 —
Computer programming .... 15 8 -
Systems analysis ............ 54 124 —
10111 S PO P UR PP 49 32 7
EUCAtION ..ot 186,623 112,739 7,293
Education, general ... ... 3,752 13,419 1,754
Elementary education, general .............ccoooiiiii i e 81,041 22,032 230
Secondary education, general ............ 5,296 7,238 202
Junior high school education .......... 471 138 2
Higher education, general ...t e 9 351 306
Junior and community college education .... - 208 4
Adult and continuing education .............. 53 579 117
Special education, general ............... 6,701 5,249 159
Administrative or special education ..... - 174 27
Education of the mentally retarded ..... 5,517 1,443 28
Education of the gifted ....................... 12 13 -
Education of the deaf ............................ 476 287 6
Education of the culturally disadvantaged ..............ooooeiiimiiiiiii e - 70 6
Education of the visually handicapped ... 143 129 4
SPEECh COMTECHION ..... e 3,286 809 8
Education of the emotionally disturbed ..............oooiiiiiii 915 634 18
Remedial UCALION ..........oooiiiiii e 2 112 1
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Table C-2. Bachelor’'s, master’s, and doctor’s degrees conferred by institutions of higher education, by field
of study, 1973-74—Continued ’

Bgchelor’s Second-level Igoctor’s
" egrees ; egrees
Major field of study requiring (r:;:;:; ss) (Ph.D..
4 or 5 years Ed.D., etc.)
Education—Continued
Special learning disabilities ..........coovieiiiiiiiii e 424 835 2
Education of the physically handicapped .............ccooiiiiiiiii 266 202 6
Education of the multiply handicapped .............cccooriiiiiiiiiii s 173 101 1
Social foundations ..........cooiiiriiiii e 190 644 174
Educational psychology ......coooiiiimi e 318 2,208 536
Pre-elementary ducation ...........ooiuiiiiiiii e 6,988 1,544 24
Educational statistics and research ...........ccoooviiiii i e 4 82 50
Educational testing, evaluation, and measurement ................cooveiviiiiiiiin s - 106 31
Student PErsonnel ........ccoie i e 51 17,497 632
Educational administration 5 9,417 1,096
Educational supervision .......... - 884 66
Curriculum and instruction 390 2,979 568
Reading education ................... 155 4,954 101
Art education ......................oelll 5,969 1,036 49
Music education ......................... 7,752 1,472 87
Mathematics education ................ 2,039 828 59
Science education ......................e 941 904 83
Physical @dUCAtION ..........coiuiiiiii e e e 27,823 4,701 290
Driver and safety education ..o e 71 127 -
Health education ...............cocooviiiiiiiiiiiieeei, 1,519 715 47
Business, commerce, and distributive education ....................o 7,153 1,911 70
Industrial arts, vocational and technical education 8,055 2,613 205
Agricultural education ... 1,107 474 27
Education of exceptional children, not classified above ................ccoooiiiiiiiii 174 55 1
Home economics edUCAtION ...........covuiiriiiiie i e e 5,676 607 20
NUPSING BAUCALION ...eiti it e a e e aes 718 144 29
L0 {1 O URR 987 2,814 167
T4y 4 T P 50,693 15,385 3,312
AT gL T B T T o | 3,087 907 260
Aerospace, aeronautical, astronautical engineering ...............ccoooiiiiiiiiiiiiiiiiin s 1,210 557 173
Agricultural ENZINBEIING .....oiiei ittt e e e et ar e e e 522 151 45
Architectural ngiNBErING ........oomiriii i e e 306 24 3
Bioengineering and biomedical eNgiNeering ..........o.ovviuuiiiiniiieiiieiiriie e 152 142 43
Chemical eNGINEEIING ......uiiiitiii e e e e e e e et e e e e e eeen 3,454 1,045 400
Petroleum engINBEriNg ..........oocuiiiiiir e e e e 372 66 25
Civil, construction, and transportation engineering .............ccoovieiiiiiiiieiei e 8,145 2,653 368
Electrical, electronics, communications engineering .........cooovevvvviiviiiiiiiiniiiiee s 11,419 3,499 705
Mechanical eNgINEEIING ...... ..ot e et e e e e e e e en e ria e 7,737 1,844 385
GE0l0giCal BNZINEEIING ..o.oiii it 127 34 14
Geophysical ENZINEEIING ..ottt e e e e 37 13 7
Industrial and management engiNeering ...........cooooiiiiiiiiiiiiiii e 2,921 1,734 146
Metallurgical ENZINEEIING ......ooiiiiii e 458 216 119
Materials eNGINEEIING ... . vivt ittt et e et e 161 208 94
CRramIC BNEINEEIINE ..ottt ittt ettt e et e e et e e e e e e ee e e ts e ran e ransaaterenaas 191 68 19
Textile BNZINEEIING ..o.vuniiit ittt e et et et e ea e e ea s 52 22 3
Mining and mineral eNGINEEIINE ... ..ccoiiiiiiiii i et e e er e aaenes 279 64 7
ENgineering PRYSICS ©.oiveniiiii ittt e 281 116 21
NUCIEAr BNZINEEIING ... ettt e e e e e e enne s 309 403 106
Engineering mechanics 146 214 157
Environmental and sanitary engineering ............oovviiiiiiiiiiiiiii s 182 570 59
Naval architecture and marine engineering ............ooevuieiuiiiiieiii e 379 55 3
0CRAN BNGINEBIING .. eeviveitt et ettt e et e e et e et e e et ras e e e aiiaeaes 138 80 36
Engineering teChNOIOZIES . ......oviiiie i e e 7,456 209 4
0] (17T S PP PO TP PP PPPTRPON 1,174 491 110
Fine and applied @rts ...........cooiiiiiiiii e 40,016 8,001 585
Fine arts, general 5112 817 36
ATt e 14,268 1,888 10
Art history and appreciation ..........coouieiiiioiiiii e s 2,130 327 67
Music (performing, composition, theory) ........cc.ovviiiiiiiieiiiiiii e e 4,439 2,271 257
Music (liberal arts Program) ...............oeiimmiiiiireiee e 3,273 600 82
Music history and appreciation .............cooiiiiiiiiiiii e 164 134 46
Dramatic arts 5,412 1,250 74
Dance .............. 516 142 1
Applied design 3,004 204 1
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Table C-2. Bachelor’s, master’s, and doctor’s degrees conferred by institutions of higher education, by field
of study, 1973-74—Continued

Bachelor's Doctor’s
Second-level
P degrees ; degrees
Major field of study requiring (;gaster s) (Ph.D..
4 or 5 years egrees Ed.D., etc.)
Fine and applied arts—Continued
CINEMAtOZIAPIY ..\oiiri ittt e e e e 338 141 2
Photography 663 59 -
01111 S O PP PTT PSP 697 168 9
FOreign languages .....c..ooovveiiieiiei e e 19,479 3,991 923
Foreign languages, general 848 496 198
French oo 6,293 1,195 213
GEMMAN ovvvtireee e, 2,425 550 149
Balian ..o 292 81 19
SPanish .o 7,859 1,242 203
RUSSIAN ..o 624 100 27
ChINBSE ....ivveeiiiii e, 121 37 5
JAPANESE ...iiiiii e 142 8 2
Latin oo 311 63 6
Greek, classical .........ccoevvvveiiieeeiiiiiiiee 122 26 12
HEbrew ......ooovveiniii e 152 42 4
ArabiC . oo 20 5 1
Indian (Asiatic) ..........ccoeviiiiiiieiii, 5 2 1
Scandinavian languages ............c..ceceunnt 33 7 2
Slavic languages (other than Russian) 77 53 41
African languages (non-Semitic) ............ 4 2 1
(01 €)1 PPNt 101 82 29
Health ProfesSions .........oivi it e e 41,809 9,741 578
Health professions, gereral ...........c.cococveeiiiniinns 901 208 3
Hospital and health care administration 185 990 21
NUPSING ot e e e 19,409 2,293 14
Dental SPECIAITIES .. ...oiitiii e e 40 410 1
Medical specialties ............cooociiiiiiiiininnn. 22 105 33
Occupational therapy 1,277 174 -
Oﬁtometry ....................................... . 309 8 7
Pharmacy .........coocovvivviviieineninn, 5,773 240 132
Physical therapy .............occovvviinnne 1,900 111 -
Dental hygiene ............coeooeiiiieiinnen. 875 18 —
PUDIIC RBAITN . eeee it e e e e 273 1,781 113
Medical record librarianship ............oooiiiiiiiiii e 420 7 -
Podiatry or podiatric mediCine ...........coiiiiiii 57 - -
Biomedical communication ............... e e e 21 - -
Veterinary medicine specialties ....... PPN 104 110 46
Speech pathology and audiology .......cooiiiiiiiiiii e 3,278 1,964 78
(1110122103 O PP OP PP PO OPOTS - - -
ClNICal SOCIAI WOTK ... ittt et annas 65 511 10
Medical laboratory teChNOIOZIES ... .....eeeiiiiit e 4,840 164 -
Dental teChnOIOIES .......enie i 14 - -~
Radiologic tECRNBIOZIES ... ... it ittt et e e e e e ea e 169 48 6
1011 PP PPPPRUPPPNE 1,931 599 114
HOME BCOMOMICS . .ovtiitt ittt e ee e ee et e et e et e et e ee ree e v ee e n e b eetnnerens 15,433 1,869 136
Home economics, general 6,080 726 21
Home decoration and home equipment ... ... 692 35 -
Clothing and teXLIES ..e.vviiie e e e e e 2,235 125 15
Consumer economics and home management ...t 511 100 1
Family relations and child development ............ooviiiiii 3,282 412 47
Foods and NUIMTION ... e e 1,925 407 51
Institutional management and cafeteria management ...............ccooiiii i, 356 31 -
(0] 11 U PSP PPPI 372 33 1
LAW o B TP PITOPPPI 494 1,181 27
Law, general 450 687 27
(0] (11T S O P PRSP OUPPPRIS 44 494 -
LB rS ..ttt s 65,325 12,165 2,633
ENgHish, SENETAl ....iioiit e e e e 42,853 6,442 1,074
Literature, ENgIISh ..o e e e 3,597 897 365
Comparative literature 406 231 130
ClaSSICS wovvvieniiiiii e e e 450 126 46
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Table C-2. Bachelor’s, master’s, and doctor’s degrees conferred by institutions of higher education, by field
of study, 1973-74—Continued

Bachelor's Second-level goctor's
S degrees ) egrees
Major field of study requiring (rgggs(ra:) (Ph.D..
4 or 5 years £d.D., etc.)
Letters—Continued
LINGUISTICS .ot s 431 455 145
Speech, debate, and forensic SCIENCE .........ccooviriiiiiiiirie s 7,271 1,689 281
Creative WHtINg ....ooee e 162 218 -
Teaching of English as a foreign language 265 388 -
PRIOSOPNY . oeeniei e e e e 5,809 664 413
Religious StUdIES ...t 3,653 721 144
01T PSPPI 428 334 34
LIDrany SCIBMCE ...\ ieeee i e e e et e e e a e aa e 1,164 8,185 60
Library SCIENCE, GBNEBIAI ... . ..irii e et e et e et e e e e aae e e 1,071 7,964 56
(0] (37T U ST P PP UPPPUOTR 93 221 4
Mt EMAICS Lot 21,813 4,840 1,031
Mathematics, general ............oooiiiuieiiir i 20,937 4,196 819
Statistics, mathematical and theoretical 257 453 147
Applied mathematics ..........coooviiriiii e 519 155 52
(0111 G T U PPN 100 36 13
MILIEAIY SCIBNCES oottt e e e e e e 328 - -
Military science (Army) .....oooirri e 6 - -
Naval science (Navy, Marines) .............coooiiiiiiiiiiiiiieiiie e g - -
Aerospace science (Air FOrce) .........cooooiviiiiiiiiiii e 65 - -
L0 (111 TSR 79 - -
PRYSICAl SCIBNCES ... eeiet et e e e et 21,287 6,087 3,631
Physical sciences, general 1,079 263 36
PhYSICS, BENETAL ..ot e e e et e 3,936 1,645 1,100
MOIBCUIAE PHYSICS -.eeiet i e e e e e e e e e 11 2 8
Nuclear physics ........ccoooveveiiiiniiiiiiies 15 15 7
Chemistry, general ............coooeiiiiiininn, 10,435 2,021 1,635
Inorganic chemistry ........oo.ooiieiiiiiii e, - 3 13
Organic chemistry ........cooiiiii 76 48 65
Physical Chemistry .........coovuiiiiiriiii e 6 21 43
Analytical ~hemistry ... - 2 4
Pharmacesifical chemistry .......ooooviiiiii 8 43 68
ASETONOMY L. it e 152 82 77
ASEIOPhYSICS ...oeee i 27 7 6
Atmospheric sciences and meteorology 294 195 54
BEOJOZY oreiie et e 3,151 870 258
Geochemistry ......oooviii i 21 12 10
Geophysics and seismology ...........oocviviiiiiiiiiiiiinne, 84 56 47
Earth sciences, general ...t 1,028 343 30
Paleontology .......ocvvveviiieie e 8 4 1
0ceanography .........cooeevevivviiiniinriniennnns 237 199 70
Metallurgy .....oooovviiiiiie e 11 29 14
Other earth sciences ............ocoeevvveinnes 294 91 36
Other phySiCal SCIBNCES ....vvveiiist ittt e ettt et eens ) 414 136 49
Py ROIOEY . oveie e e 52,256 6,616 2,339
Psychology, general ..........cccoevviiviienviiiiniiie e 51,076 4,686 1,723
Experimental psychology 98 69 71
Clinical psychology .........cocvvviiiiiiiinnine, 85 482 280
Psychology for counseling 31 847 53
Social psychology ........ccooeevveeviviiiniiiinnn, 365 58 58
Psychometrics ...........ccooevenvieeriinnieinne, 6 24 -
Statistics in psychology .............co.oceeniin. 1 1 1
Industrial psychology .............ccoevvinenn. 42 47 7
Development psychology ................... 383 113 62
Physiological psychology 18 5 7
(0] (3T PP PP SO P PP 153 284 77
Public affairs and SEIVICES ........uvuiiiiiiit i 24,264 12,694 230
Community services, general ............. 1,002 107 9
Public administration ...................... 1,024 3,296 76
Parks and recreation management 3,705 440 25
Social work and helping SEIVICES ..........ooiiiiiiiiiii i e et 9,960 7,974 109
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Table C-2. Bachelor's, master’s, and doctor's degrees conferred by institutions of higher education, by field
of study, 1973-74—Continued

Bachelor's Second-level Doctor’s
Major field of study degrees (master’s) degrees
requiring degrees (Ph.D.,
4 or 5 years Ed.D., etc.)
Public affairs and services—Continued
Law enforcement and COIreCtions ...........cocoviiiiiiiiiiir e e 8,257 561 3
International public SEIVICE .........ooveiiieii i e 22 44 1
Other ................ SO 294 272 7
SOCIAl SCIBNMCES ...ivtiiiie it e et 152,203 17,297 4,126
Social sciences, general 17,050 2,319 67
Anthropology ... 6,002 885 376
T (0] 12T o PPN 78 11 12
BCOMOMICS ..oeetiit e e 14,418 2,145 788
IS MY ©eeet e e e e e rar e 37,381 4,543 1,114
[0 TT0Ted T 1 P 4,239 763 217
Political science and gOVernMent ...........c..coiiiuiiiniiiii i 30,932 2,448 766
R T 1 U TUP 35,896 2,19 632
L0 411 110 TP 1,497 140 19
International relations .............coiiinii i e 1,193 706 76
Afro-American (Black culture) studies 392 19 3
American Indian cultural studies ............coooiiiiiii 20 - -~
Mexican-American cultural studies ... 111 12 -
Urban SEUAIES ....c..eiiiiiii i et e 1,289 794 7
Demography 19 40 9
L0141 S PSP URP PP 1,686 276 40
TRROI0EY .. ettt eeet et ettt 4,231 2,898 768
Theological professions, ZENEral .............cccooiiiiiiiiriiieiiieeii e e 2,530 1,340 685
REJIZIOUS MUSIC . .evneeeniee i e et et e e e 160 145 4
Biblical languages .... 78 76 4
Religious education 1,301 1,229 35
(01111 PP 162 108 40
Interdisciplinary STUIES .......ooiin i e 24,938 3,437 196
General liberal arts and SCIBNCES .........c.uuiuttiintiieei i et 9,860 1,593 20
Biological and physical SCIENCES ..........cccoiviiiiiiiiiii e 4,245 500 15
Humanities and SOCial SCIBNCES ... .....vviiiiiniiiei e e et e 3,620 898 70
Engineering and other disCIplNeS .........oovviiiiiiiiiiieii e 298 217 28
L0 ORI 6,920 429 63

SOURCE: Department of Health, Education, and Welfare.

Table C-3. First professional degrees' conferred by institutions of higher education, 1973-74

: First professional . First professional
Field of study degrees Field of study degrees
Total, all institutions ........................... 54,278 Podiatry (Pod. D. or D.P.) or Podiatry Medicine
D.P.M) 371
Dentistry (D.D.S. or DM.D.) ...ooviiiiii. 4,478 Veterinary Medicine (D.V.M.) ................o.. 1,384
Medicine (M.D.) .....coooiviiiiiiiiee s 11,447 Law (LL.B. or J.D.) oo 29,652
Optometry (0.D.) ....coooovriiiii 791 Theology (B.D., M. Div., or Rabbi) 5,048
Osteopathy (D.0.) ..ocovvvviiiiiiii 685 Other oo 422
YIncludes degrees which require at least 6 years of college work for SOURCE: U.S. Department of Health, Education, and Welfare, National Center
completion (including at least 2 years of preprofessional training). for Education Statistics.
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Table C-4. Apprentice completions in selected trades, 1962-74

Trade 1962 | 1963 | 1964 | 1965 | 1966 | 1967' | 19682 | 19693 | 1970 | 1971 | 1972 | 1973 | 1974
Construction trades:4
Asbestos workers .............o. | oo | Lo L e e e 312 282 365 277
Bricklayers, stone and :

tilesetters ...........cccoounnnes 1,527 | 1,484} 1,369 | 1,342 1,346 1,602 | 1,206 | 1,651 | 1,801 | 1,431 | 1,998 | 1,400 | 1,162
Carpenters .........ccoeevvnvennn. 2,986 | 3,013 | 2,882 | 3,272 3,340 | 4,249 | 3,423 | 3,698 | 3,083 | 3,639 | 5,054 | 5,719 | 5,153
Cement masons ................. 327 312 222 297 293 372 386 300 273 384 825 460 520
Dry-wall finishers .........cco.c. | coviivce | oo b [ i | e | e L e Lo | e | e 446 404
Electricians ...................... 3,279 | 3,148 3,887 3,327 3,654| 6,075 4,742 )| 5,091 | 5,224 | 4,364 | 5991 5730 | 5,933
GIAzZIers ......ooovvvvivvennnns 202 201 266 222 239 223 244 217 228 248 335 296 295
Lathers ......cooovvveeviiiiiins 387 216 240 268 198 466 290 145 202 188 276 214 277
Operating engineers ............ | oo [ oo | e [ e b | e e e 439 1,035 848 806
Painters ........cooeeviiiviiiins 790 895 770 969 807 | 1,019 868 829 832 992 983 909 | 1,037
Plasterers .........ccoovveevinnnns 290 338 267 181 215 264 201 228 161 161 245 176 182
Plumbers-pipefitters ........... 3,409 | 2,924 | 3,101 | 3,050 2,736| 3,601 | 3,788 | 4,838 | 4,266 | 4,880 | 5,255 | 4,656 | 5,526
Roofers ..........ooeeeveevvinnnnns 228 197 282 272 241 379 226 290 278 257 383 426 387
Sheet-metat workers ............ 1,749 | 1,558 | 1,742 1,477| 1,568 | 2,184 | 2,401 | 2,544 | 2,309 | 2,401 | 2,768 | 2,775} 2,464
Sprinkler-fitters ... | o J o [ | | e [ [ 200 408 187 334
Structural iron workers ........ 896 773 732 870 1,075| 1,387 | 1,209 2,006 | 1,536 | 1,381 ( 2,098 | 1,801 | 1,503
Construction workers not

classified above ............... 407 500 526 654 640 230 1 1,279 1,083 | 1,221 451 552 87 112

Metalworking trades:
Boilermakers ..................... 59 59 52 111 91 199 135 180 364 405 504 353 352
Machine set-up and operators. | ........ [ ccocooo | e | i Lo e e e b 112 138
Machinists ...................e.es 1,011 ) 1,330 | 1,309 1,339| 1,616 2,367 | 2,108 | 3,527 | 3,822 | 3,234 | 3,695| 2,357 | 1,879
Patternmakers ................... 195 150 131 160 150 326 350 395 444 290 275 166 167
Toolmakers, diemakers ........ 1,339 1,367 | 1,489 1,293 1,704 | 3,596 | 2,502 | 4,125 | 4,748 | 3,482 | 3,825| 2,716 | 1,971
Not classified above ............ 294 333 290 350 558 | 1,239 902 822 | 1,032 446 531 | ceeveis | e
Graphic art trades:
Bookbinders ...................... 246 453 235 182 160 116 170 315 223 142 231 81 150
Compositors ...............ovenes 869 730 666 675 559 807 810 837 774 623 844 377 430
Lithographers, photoengravers. 223 458 538 264 380 403 250 785 906 320 518 183 574
Press operators ................. 611 598 551 304 423 517 721 826 637 354 635 507 581
Not classified above ............ 337 280 277 140 170 230 173 214 360 285 478 387 567
Miscellaneous trades:?
Air conditioning and

refrigeration mechanics ...... | oo J oo [ | b L e ST P 153 279
Aircraft mechanics ..o f e Lo L b e e L 149 65 53 19
Automotive body builders-

IEPAITEIS .vvveeviivvennnns 154 117 135 133 151 218 214 211 595 307 308 238 307
Automotive mechanics ......... 559 443 517 334 529 525 705 | 1,017 641 774 | 1,269 | 1,231 | 1,330
Barbers, beauticians ........... | oo f e [ e e e e e 176 316
Butchers, meatcutters ......... 401 350 369 448 531 631 756 362 727 817 997 794 914
Cabinetmakers-mitimen ........ 248 243 213 207 235 177 164 120 186 212 278 241 266
Car repairers ..................... 20 42 13 24 9 77 140 82 101 138 128 174 185
Cooks, bakers .......coooovin | coviiie Lo | i e 261 229 105 225
Drafters ...........occcoeeviinnnl, 197 131 128 126 182 243 311 447 538 528 453 273 324
Electrical workers ............... | vocooiis | oo [ i b b i i e e 1,074 | 1,691 833 811
Electronic technicians ......... | oo | covii Lo | L e e 377 400 163 138
Floor coverers .......coovevvvene | evvivs [ veeee v L v e 316 256 294 295
Line erectors, light

and POWEr .......cooovvviiien | rereenns | oevinnnne L ovveen | e | e e 603 621 586 669 [ 1,152
Maintenance mechanics

(repairers) .............coeee.s 552 439 322 354 442 718 | 1,072 | 1,293 | 1,682 | 1,253 | 1,846 774 721
Medical and dental

technicians ......cccoooevvinnes 25 23 18 32 13 30 59 65 92 78 145 88 116
Millwrights ........oooveieins 191 218 251 165 270 780 331 615 763 695 | 1,080 786 561
Moiders, coremakers ......c.... | coooeees | eviinvee | oo | e b b 67 78
Office machine servicers ... [ ...ooooo | voveove [eveeeoe Lo e v L i v b L, 199 387
Optical workers ...........oocoo | oo | ovviiie Lo [ e e e e b e 67 150
Radio and TV repairers ........ | ..ooooe | oveveee | venee | e | v b b e i e e 156 247
Stationary engineers ........... | oo | e Lo | L i e e e e 130 164
Not classified above ............ | oo Lo Lo b L 2,146 | 3,304 | 2,182 | 2,602

! Figures are understated because detailed data for Florida and Louisiana were not

reported.

2 Figures are understated because detailed data for Florida were not reported.

3 Figures are understated because detailed data for California and Florida were not

reported.
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4 It was not possible to provide a historical series for several trades because they
were either recently listed as a separate trade (i.e., moved from a not eisewhere
classified category), or were consolidated with one or more related occupations.

NOTE: Dash indicates data not available.

Source: U.S. Department of Labor, Bureau of Apprenticeship and Training.



Table C-5. Associate degrees and other formal awards below the baccalaureate, 1967-68 to 1973-74

Academic year

':Eg:,? Curriculum
1967-68 § 1968—69 | 1969-70 § 1970-71 | 1971-721 1972-73 { 1973-74
All curriculums ......cooireiiiiiii e 88,082 | 108,088 | 124,327 | 153,549 | 190,039 | 174,101 | 201,538
5000 |Business and commerce technologies ..............covevvveiinrnnnnns - - —| 51,037 | 61,077 | 55,311 | 65,326
5001 Business and commerce technologies, general .................. 10,156 | 12,591 | 14,666 | 11,008 | 12,781 | 11,402 | 12,379
5002 Accounting technologies ................oooeiiiiiiiiiiininl 4,203 4,741 4,824 5,301 6,583 6,331 7,880
5003 Banking and finance technologies ..................oiieinnin, - - - 272 349 460 1,605
5004 Marketing, distribution, purchasing, business and
industrial management ... 2,158 3,685 4,048 9,237 | 10,155 9,989 | 13,559
5005 Secretarial technologies (includes office machines
Braining) ..o 13,770 | 14,858 | 15,388 | 16,534 | 20,355 | 15,526 | 18,650
5006 Personal service technologies (flight attendant,
cosmetologist, ete.) ........oveiiiiiii - - - 1,262 1,297 552 468
5007 Photography technologies - - - 577 619 661 645
5008 Communications and broadcasting technologies
(radio/television, NEWSPAPEIS) ........cvvvvreveeneiiieeiniiiinnn, - - - 728 986 1,032 1,292
5009 Printing and lithography technologies ..............ccccoeoeviiind - - - 512 600 450 535
5010 Hotel and restaurant management technologies ................ - - - 916 1,258 1,451 1,852
5011 Transportation and public utilities technologies ................ - - - 324 409 467 462
5012 Applied arts, graphic arts, and fine arts
technologies (includes advertising design) ..................... 3,433 3,537 4,249 2,998 3,873 4,107 4,594
5099 (0] U OO PPPTTPRPPPPTON — - - 1,368 1,832 2,883 1,405
5100 [Data processing technologies ................. 4,623 6,487 8,745 8,971 7,640 6,998
5101 Data processing technologies, general - - 5,027 5,669 4,584 4,360
5102 Keypunch operator and other input preparation
teChNOIOZIES . .ooveeeeet e - - - 648 402 327 133
5103 Computer programmer technologies ...............ccoeeeviiiins - - - 2,149 2,198 2,118 2,018
5104 Computer operator and peripheral
equipment operation technologies ....................ocoeeeiiins - - - 387 431 249 205
5105 Data processing equipment maintenance technologies ........ - - - 431 104 103 226
5199 0111 PP TR - - - 103 167 259 56
5200 |Health services and paramedical technologies ..................... 16,903 | 21,876 | 26,778 | 34,518 | 45,412 | 42,910 | 51,207
5201 Health services assistant ...............ccoooiiiiiiincd - - 258 202 121 771
5202 Dental assistant technologies 1,307 1,663 2,191 2,779 1,255 1,197
5203 Dental hygiene technologies .............ccooiieiiiiiiiniiniinnns 1,956 2,229 2,506 3,113 3,465 3,738
5204 Dental laboratory technologies 364 362 264 374 414 594
5205 Medical or biological laboratory assistant technologies ....... 829 772 970 1,335 1,826 1,902 2,617
5206 Animal laboratory assistant technologies ........................ - - - 55 162 202 387
5207 Radiologic technologies (X-ray, etc.) ........c...ciiiiiiis 587 570 647 1,139 1,727 2,157 2,758
5208 Nursing, R.N. (less than 4-year program) ................ccco.e.. 6,930 8,960 | 11,730 | 14,408 | 18,211 | 23,252 | 28,158
5209 Nursing, practical (L.P.N. or L.V.N.—less than
A-YEAr PIOBIAM) ..iovi it ee et e e ee e 4,380 5,564 6,102 7,708 9,939 2,637 2,447
5210 Occupational therapy technologies ..............c.cccoovviivennnn. 52 154 166 243 287 435 491
5211 Surgical technologies .........cccoovvviiiiiinii i 7 53 133 244 423 110 183
5212 Optical technologies (includes ocular care,
ophthalmic, optometric technologies) ..............ccooeeviienntd - 29 60 81 146 215 395
5213 Medical record technologies ...........coocooeevniviiniiiennninnld - - - 374 447 581 627
5214 Medical assistant and medical office assistant
technologies ..........cccoeevivennnen, - - - 1,256 1,828 1,340 1,623
5215 Inhalation therapy technologies - - - 570 982 1,542 1,824
5216 Psychiatric technologies (includes mental health
QI8 PrOrAMS) 1.ovviiriieier it e e e e e eea e eaes - - - 634 842 1,138 1,785
5217 Electrodiagnostic technologies (includes
EKG, EEG, €1C.) ooiivveeieieiiiiee e e - 11 23 22 55 29 24
5218 Institutional management technologies (rest home, etc.) ..... - - - 176 225 22 64
5219 Physical therapy technologies - - 239 355 469 717
5299 Other oo - - - 815 1,489 1,624 807
5300 |Mechanical and engineering technologies ...............cccooeeere 22,686 | 26,736 | 28,959 | 37,437 | 44,145 | 34,781 | 37,631
5301 Mechanical and engineering technologies, general ............. - - - 2,560 2,925 2,455 3,295
5302 Aeronautical and aviation technologies ......................... 1,400 1,528 1,672 2,173 2,656 2,378 2,060
5303 Engineering graphics (tool and machine drafting
and dBSIN) ...ooiii e e - - - 2,917 2,907 2,122 2,385
5304 Architectural drafting technologies ..........c.c.ooeovvvviiienn. - - - 1,938 2,369 1,897 2,249
5305 Chemical technologies (includes plastics) ............ceevveeenn, 426 513 556 589 529 576 555
5306 Automotive technologies ...........c.ooovviiiniiiiiiiiiiied - - - 4,041 5,109 3,676 4,300
5307 Diesel technologies ..............ccooeeiiiiiiereiniiiiiieeee i, - - - 721 835 603 785
5308 Welding technologies ...............ccocoiiiiiiiii e, - - - 1,097 1,548 652 579
5309 Civil technologies (surveying, photogrammetry, etc.) ........... 1,103 1,391 1,537 1,637 2,095 2,290 2,203

See footnote at end of table.
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Table C-5. Associate degrees and other formal awards below the baccalaureate, 1967-68 to 1973-74—Continued

HEGIS . Academic year
code’ Curriculum

1967-68 | 1968-69 | 1969-70| 1970-71 | 1971-72 | 1972-73 | 1973-74

5310 Electronics and machine technologies (television,

appliance, office machine repair, etc.) .......ccoooeiiiiniien, - - - 7,851 9,129 6,397 7,470
5311 Electromechanical technologies ................. - - - 1,301 1,530 1,179 1,670
5312 Industrial technologies .................. 1,121 1,653 1,795 1,657 2,313 1,315 1,928
5313 Textile technologies ..............cc...... - - - 155 244 245 223
5314 Instrumentation technologies .............cc.ccooooeeein, 120 180 207 203 189 276 259
5315 Mechanical technologies ...............ccccovieiiiiiinnie L) 3,745 8,069 9,391 2,749 2,678 1,954 2,496
5316 Nuclear technologies ........c...occooiiiiiiiiiiiiiiiienn e, 14 17 38 65 79 88 77
5317 Construction and building technologies (carpentry,
electric work, plumbing, sheet-metal,

air conditioning, heating, etc.) ..........cooooiiiiiit — - - 4,299 4,927 3,648 4,652
5399 Other .o . = - - 1,554 2,083 3,030 508
5400 [Natural science technologies .............cooeviimiiiiicniiininns - - - 7,028 9,418 9,242 | 11,49
5401 Natural science technologies, general ............................ - - - 656 795 648 768
5402 Agriculture technologies (includes horticulture) ................. 1,648 2,282 2,596 2,870 3,321 3,440 4,470
5403 Forestry and wildlife technologies (includes fisheries) ......... 564 596 727 1,087 1,523 1,671 1,980
5404 Food services technologies ............cccooceiiiicininniiiiennen, - - - 693 886 704 1,581
5405 Home economics technologies ....................cc..ooe. 723 776 841 872 1,210 1,042 1,542
5406 Marine and oceanographic technologies - - - 183 334 378 414
5407 Laboratory technologies, general ............cccooeeeeiveeninnnnnn. - - - 144 162 189 211

5408 Sanitation and public health inspection technologies
{environmental health technologies) - - - 145 632 346 464
5499 Other oo e - - - 378 555 874 66

- - -| 14,784 21,016 | 24,167 | 28,880
277 504 509 834

5500 | Public-service-related technologies
5501 Public service technologies, general ..........c..c..ccooeveiennnn,

5502 Bible study or religion-related occupations ....................., 762 690 642 744 929 612 558
5503 Education technologies (teacher aide and 2-year
teacher training programs) ..............cocoiiiiiiiiiiiinnnl 1,998 2,694 3,218 3,856 5170 4,839 5,840
5504 Library assistant technologies ...................oiiiiiiniicnnnn, 107 134 313 471 571 586 506
5505 Police, law enforcement, correction technologies ............... 1,840 2,851 4,084 6,873 9,204 | 11,658 | 14,915
5506 Recreation and social work and related
teChNOIOZIES ©..ovviviei i - - - 1,146 1,965 2,269 3,731
5507 | Fire control technology ........c.coooveviiiiiiiiiiiiiiicieeeiennn - - - 735 1,205 1,448 2,013
5508 Public administration and management technologies .......... - - - 111 186 240 354
5509 OtREr et e - - - 571 1,282 2,008 129
1 HEGIS codes are from the Higher Education General Information Survey. See A SOURCE: U.S. Department of Heaith, Education, and Welfare, National Center for
Taxonomy of Instructional Programs in Higher Education (U.S. Department of Health, Education Statistics
Education, and Welfare, 1970). NOTE: Dash means data are not available or there were no programs.
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Table C-6. Enlisted strength in Department of Defense occupational groups, June 30, 1975

DOD ) . Enfisted
code Group title and description of coverage strength
0 | INFANTRY, GUN CREWS, AND SEAMANSHIP SPEC AL ST S ..ttt e e e e e eae e e et e et er e e e e e ere e e e e cnes 223,558
01 Infantry—Includes light and heavy weapons infantrymen, related weapons specialists, ground reconnaissance men,
ANG INFANETY JBAUEIS. .. oo et e e aan 113,004
02 Armor and Amphibious—Includes land and amphibious tank crews and leaders. ...............ccoooviiiiiiiiiiiie e, 18,950
03 Combat Engineering—Includes hasty and temporary construction of forward area airfields, roads, and bridges,
demolition, field illumination, and chemical Warfare. ..o e 22,408
04 Artillery/Gunnery, Rockets, and Missiles—Includes conventional field, anti-aircraft and shipboard guns and
artillery, TOCKEES, aNT MISSIIES. ... ....iiiiir ittt ettt et e et ettt e et ih et e ee b e ee et neeene et tcnae i tannaaaes 50,139
05 Combat Air Crew—Includes enlisted pilots and navigators, flight engineers, and flight crew ordnancemen. ................... 4,237
06 Seamanship—Includes boatswains, navigators, and similar seamanship specialists. ............ccoooeviiiiiiiiiniiiiiciinnns 14,780
1 ELECTRONIC EQUIPMENT REPAIRMEN ..o oottt et ettt ettt et et e e e e eeaaat e e e et e eant e aaaaaenanns 179,077
10 Radio/Radar—Includes fixed and mobile radio, electronic communication gear, navigation and countermeasure equipment
and surveillance, air traffic and tracking radar. ...........ooii i e e 88,478
11 Fire Control Electronic Systems (Non-Missile)—Includes maintenance and repair of electronic fire control and bomb
navigation equipment, excluding missile and underwater fire control equipment. ... 11,147
12 Missile Guidance, Control, and Checkout—Includes electronic and electrical missile and torpede systems and
components, including guidance, control, and checkout equipment for both guided and ballistic missiles. ........................ 23,929
13 Sonar Equipment—Includes underwater detection and fire control systems, oceanographic and mine detection
equipment, and related antisubmarine €leCtronic GEAr. ..........c.iiiiiiiiiii e 5,760
14 Nuclear Weapons Equipment—Includes nuclear weapons control and test equipment. ..., 1,844
15 ADP Computers—Includes all digital and analog COMPULETS. .......oiieiieiiii e e 8,174
16 Teletype and Cryptographic Equipment—Includes teletype and associated on-and-off line encryption devices. ............ 17,229
19 Other Electronic Equipment—Includes electronic instruments, training devices, medical equipment, television, electronic
photographic controls, infra-red devices, and other electronic sensing and control equipment. .............c.ccocoiiiiiiinis 22,516
2 | COMMUNICATIONS AND INTELLIGENCE SPECIALISTS ..ottt ittt eet e et e ettt et e e e e e e et e e e e e e e et e st e e e e 122,538
20 Radio and Radio Code—Includes the operation of radio, “continuous wave” equipment, radio teletype, and visual
COMMURICALION BQUIPIMEITE. ... i i ittt ettt ettt e e e e ettt e e e e e e s et st e et e e at e e e e e et e e taeeaeneanaans 40,775
21 Sonar—Includes the operation of sonar and related detection equipment. ..........c.ccoivriiiiiiii i 3,808
22 Radar and Air Traffic Control—Includes the operation of surveillance, target acquisition and tracking radars, fire
distribution devices, and air traffic control visual and electronic navigational aides. ............ccccoeiiiiiiiiiiiniiinn 27,641
23 Signal Intelligence/Electronic Warfare—Includes the intercept, translation, and analysis of foreign communications,
and electronic countermeasure equipment OPEration. ...........cooiiiiiiiiiii i 24,432
24 Military Intelligence —Includes gathering, receipt, and analysis of intelligence data, prisoner interrogation, image
interpretation, and ccunterintelligence and investigational activities. ...............ccooiiiii 11,572
25 Combat Operations Control—Includes forward area tactical operations and intelligence, combat information center
and command post CONTOL BCHIVITIES. ....ooeutt i e e e e 14,310
3| MEDICAL AND DENTAL SPECIALISTS ettt ettt ittt e ettt e et e ea e e e e e e s e e e e e e e aea e 83,803
30 Medical Care—Includes all medical care and treatment, technical and related medical and dental services. ................... 57,726
31 Technical Medical Services—Includes pharmaceutical, laboratory, X-ray, and diagnostic test services. ....................... 10,699
32 Related Medical Services—Includes sanitation, health preservation and veterinary services, and preventive medicine
SBIVICES. .t tetttt s e ieees it e eeeeat e ee bt e e et e e e e a e et ab b ettt e e ee et e oe e e e st e e s ar et 5,117
33 Dental Care—Includes dental care and treatment and related technical and laboratory services. ............ccccooeeiiiiiininnnn. 10,261
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Table C-6. Enlisted strength in Department of Defense occupational groups, June 30, 1975—Continued

DOD : _— Enlisted
code Group title and description of coverage strength
4 | OTHER TECHNICAL AND ALLIED SPECIALISTS -..oveveeeeeeeeeee e eeee et ce e ee ettt ee e e st ee sttt 33,872
40 Photography —Includes still, motion, and television cameramen, precision photographic processing, editing, and
SOUNG SYNCRIONIZATION. L. .. e et et e e e e e et aaans 8,316
41 Drafting, Surveying, and Mapping—Includes drafting, illustrating, photomapping, map compiling and construction,
and topographic surveying and COMPULING. ... oot i i e e e et e ee e e e et e en e e e esn e et e ennneeees 8,738
42 Weather—Includes the observation, recording, reporting, and collection of weather and sea condition data and
Lt N R {0 ot £ PP 6,018
43 Ordnance Disposal and Diving—Includes the excavation and rendering safe of explosive ordnance, chemical
and nuclear agents, underwater demolition, and diving. .........coiiiiiiii it e 2,147
44 Scientific and Engineering Aides—Includes professional college-graduate level assistance to physical and biological
SCIBNTISES @NA BNZINEEIS. oo ittt ettt e e e e e et e e e e as 359
45 Musicians —Includes military bandsmen and special band MUSICIANS. ........co.u it e 5,853
49 Technical Specialists, N.E.C.—Includes physical laboratory analysts, nuclear, biological, and chemical warfare
specialists, safety specialists, and memorial @CtIVItIES. .......cooevieiiie e 2,441
5 | ADMINISTRATIVE SPECIALISTS AND CLERKS ..oeititi ittt et e e et etr e e e e et e e st e e e e s e e s e e et anenaeea e reen 323,253
50 Personnel—Includes personnel administration, personnel and manpower management, recruiting and
PEISONNEE BB N, .. et e i et e et e et e e e e et eenha e 44,758
51 Administration —Includes administrative personnel, general clerks, not elsewhere classified. ... 109,260
52 Clerical Personnel—Includes non-technical First Sergeants and Sergeant Majors and a combined personnel
management and administrative clerk in Marine Corps Units. .........ooiiiiiiiiiiii e 8,014
53 Data Processing —Includes EAM and ADP equipment operators and programmers. ............ccoviiuieiiiiiieeiniineiieeinennnns 18,054
54 Accounting, Finance, and Disbursing—Includes audit, accounting and disbursing. ..., 16,033
55 Supply and Logistics—Includes supply accounting, stock control, requisitioning, and related activities. ....................... 87,523
56 Religious, Morale, and Welfare—Includes recreation, morale, welfare, and religious activities. ..................ccoeeeivinnnns 6,459
57 Information and Education—Includes troop and public information and education. .............o.ooiiiiiii 6,542
58 Communications Center Operations —Includes receipt and distribution of messages, the operation of communications
center equipment, and setting up and administering of major field communications systems. ... 26,610
6 | ELECTRICAL AND MECHANICAL EQUIPMENT REPAIRMEN ... ..o ittt et ettt e e e et et e e et e et e e e e eaai e e s 360,006
60 Aircraft—Includes aircraft powerplants, electrical systems, structural components and surfaces, and related
INSTIUMENTS BN @00ESSOTIBS. . ivu ittt ieitie ettt eete e et e et et v ee e ee ot e e vt e et e e e e et e e e et e et e s ee e e e betaae e eaaaeaaa 161,183
61 Automotive—Includes wheel and track vehicles and components and related construction equipment. .......................... 53,084
62 Wire Communications—Includes instalfation and maintenance of telephones, switchboards, and central
office and related interior communications EQUIPMENT. ... .. it e e et e e e 27,490
63 Missile, Mechanical and Electrical—Includes missile propulsion and structures, and missile mechanical, electrical,
hydraulic, and pneumatic systems and COMPONENTS. .........uiiiiiiiiiii ettt e e e et e et eaae e 6,218
64 Armament and Munitions—Includes small arms, artillery, mines, bombs, and associated mountings, and
AMMUNITION TBROVATION. oo\ ittt ettt et et e e et ar e s e e e e tt e e e et e tt e e et seeesaeetaaseesannee st aeaentnaees 34,373
65 Shipboard Propulsion—Includes marine and rail main engines, boilers, and auxiliary equipment. ...............cccooeviiii. 35,278
66 Power Generating Equipment—Includes nuclear power reactors and primary electric generating plants. ..................... 30,806
67 Precision Equipment—Includes optical, mechanical, and electrical instruments, office machines, and non-electronic
photographic, dental, and topographic BQUIPMENT. ... viuiitt i teie ittt oottt e e e e e e e 3,550
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Table C-6. Enlisted strength in Department of Defense occupational groups, June 30, 1975—Continued

coc?dDe Group title and description of coverage g;gs;g
ELECTRICAL AND MECHANICAL EQUIPMENT REPAIRMEN—Continued

68 Aircraft Launch Equipment—Includes operation, maintenance, and repair of aircraft catapult and arresting gear
and related BQUIPMENT. ... e e e e et e e aans 5,774

69 Other Mechanical and Electrical Equipment—Includes materials handling reproduction, chemical warfare and other
mechanical and electrical equipment MaiNtENANCE, N.E.C. ...oooiiiiiii it et ia s 2,250
7 CRAFTSIMEN ..o ittt ittt et et et oot et e e e et e e et et e et e e e e taa e e et e eat e ee e ta e aeta et e tt et aaeeraaeaernaaraians 86,574
70 Metalworking —Includes the machining, shaping, and forming of metal and fabrication of metal parts. ......................... 15,078
71 Construction—Includes construction trades and pipeline construction and operation. .................c.ccoooveiiiiiiiiiini e 15,215

72 Utilities —Includes plumbing, heating, air conditioning, water supply and sanitation, electric wiring, power distribution,
and related trades. ............ccooiii et et et e e et e e eeeeteeeeeteeierteetn i aeaee et eaeaearnas 21,149

73 Construction Equipment Operation—Includes construction machines, power tools, cranes, quarry equipment, and
asphalt and concrete eqUIPMENt OPEIaLOrS. .. ... ii i e e et e a s 12,414

74 Lithography —Includes the making of printing plates, composing, and the operation of offset and letter
DIBSSES. .\t teentinertseens et eet e ettt e et e et ee ettt e ee et e et ettt e e ta e ah e th e eet et e et aaet i eat e et e e aae e e ae et aaan 2,565

75 Industrial Gas and Fuel Production—Includes the production of liquid oxygen, hydrogen, nitrogen, and carbon
[0 L 1o LTS 1,105
76 Fabric, Leather and Rubber—includes leather, rubber, and other fabric repair. ............cccoeiiiiiiiiiii 1,466
78 Firefighting and Damage Contro/—Includes firefighting, damage controf, and rescue and survival activities. ............... 8,924

79 Other Craftsmen, N.E.C.—Inciudes modelmaking, molding, camouflage, and other crafts not elsewhere
[ F: T - T PP 8,658
8 | SERVICE AND SUPPLY HANDLERS ...ttt oo ettt e e e et e e e e et e e e e e e e e e e e e e e e e s bt e e e e e aee s e eeeaaaennne 192,611
80 Food Service —Includes handling, preparation, and serving of food. ............ccoiiiiiiiiiiii s 49,799

81 Motor Transport—Includes the operation of wheel and track vehicles and railway equipment for general transport
purposes, aerial and parachute delivery Operations. .............cooiiiiiiiiiiiiiii e e 37,955

82 Material Receipt, Storage and Issue—Includes receipt, storage, issue, and shipment of both general and
specialized classes of supplies, excluding ammunition. .. ... .o e 32,830
83 Military Police—Includes protective and custodial services, military police, and criminal investigation.. ........................ 62,556
84 Personal Service—Includes laundry, dry cleaning, and related SEIVICES. ...........oveuiiiiiiiiiiiiiieei e e eeaeeaaaes 1,654
85 Auxiliary Labor—Includes unskilled labor and unskilled labor SUpervisors. ...............coovoiiiiiiiiiiiiiiiiiiii, 393

86 Forward Area Equipment Support—Includes parachute packing and repair, aerial delivery operations, and flight
equipment fitting and MaiNTENANCE. ... i e e 7,424

SOURCE: U.S. Department of Defense, Occupational Conversion Table, Enlisted, March 1974, DOD 1312. 1—E, and Department of Defense unpublished data.
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Table C-7. Completions in vocational education by Office of Education instructional program, fiscal years
1973 and 1974

OE instructional code and title 1973 1974 OE instructional code and title 1973 1974
Grand total (Unduplicated) ............... 2,285,720 | 2,411,822 Home economics (gainfull—Continued
. 09.0204 Home furnishings, equipment,
01. Agriculture ....ocooiiiii 138,207 | 140,424 SBIVICE ..o 7,833 7,530
01.0100 Agricultural production ............... 65051| 63,545 || 090205 '“Srfg“t'm;f\l.a."‘:]“"me management, sost| 2700
01.0200 Agricultural supplies/services ....... 7,991 8,210 09.0299 O?her SUPEIVISION oo 16,557 7'340
01.0300 Agricultural mechanics ............... 25,876 27,822 UYL EEIEL e e ' ’
3{3@88 Ggricultutrall ﬁ",’f-"cff ----------------- lgﬁg 152332‘11 14, Office occupations' ................... 572,453 | 634,006
. rnamental horticulture .............. , X ) )
01.0600 Agricultural resources ............... 5,349 5,696 || 14.0100 Accounting and computing .......... 79,644 | 94,39
01.0700  FOTESETY veveveovereereereeeeesrnnn 4.825 4476 14.0200 Business data processing systems.. 39,221 41,666
01.9900 Other ..........ocoevevereiiinrnennn 8,833 8,398 || 14.0300 Filing, office machines .............. 147,883 161,216
14.0400 Information, communication
04. Distribution® ....................l 208,226 225,436 occu_pations . 9,282 10,011
04.0100  Advertising services 6,642| 4,004 | 140500 Materials support, transportation 2252|2488
: I ECAARRIIIE TP ) ' BEC. ot , )
gﬁg%gg ﬁE?oar:]%lti?lgd accessones ............. gggg 1118&13{2; 14.0600  Personnel, training, and related '
04.0400 Finance and credit ................| 6328 7642 || 140700 Stenomapher. sosietany and 4,266\ 4602
04.0500  FIONIStY .......ooooverirrrrerenann. 2,305| 2,505 ' lated ocoupations .
04.0800  Food distribution ..................... 1333 | 15190 || 14,0800 Supervisory and administrative 143,738 166,926
04.0700 Food SErviCes ...............ceevuvunenn. 14,202 13,134 ) management ......................... 10 212 11.125
828388 Eig?g\r:;r?elr)clﬂladniﬂlg aterias et Sgégg Ggg;g 14.0900 Typing and related occupations ....J 111,399| 119,477
04.1000  Home furnishings ................... 7238  Usgp || 1H9900 OMEr oo 21,1681 22,100
04.1100 Hotel and Iodging. ..................... 4,102 3,430 16. Technical' ... 65,932 73,969
041200 Industrial marketing .................. 3T 330 N 16,0101 Aeronautical technology ............ 1,330 2180
04.1300 Insurance ................occoeeennnnnns 3,572 3,514 16,0103 Architectural teshnol 3075 3269
.1400 International trade .................... 211 . rcnitectural technology ............. , )
o ersoral Serices te || 160104 mutomotive technology ...~ 1,404 990
04.1500 Personal services ..............coeeun.. 6,783 6,585 !
04.1600  Petroleum ............cccocoveveeenn. 2,339 2,182 || 16.0105 Chemical technology .................. 997 838
04.1700 Real estate ............................. 28,065| 31,937 | 16.0106 Civil technology ................cco... 4,330 4,017
04.1800 Recreation and tourism .............. 3,230 4,492 16.0107  Electrical technology .................. 2,602 2,785
04.1900  Transportation ......................... 4,383 4,281 || 16.0108 Electronics technology ................ 13,673| 14,341
04.9900 Other ..oo.ooooooooee 26.318 22 995 16.0109 Electromechanical technology ....... 870 960
' ' 16.0110  Environmental control technology ... 1,052 1,420
07. Health! ..o, 128,889 | 143,010 16.0111 Industrial technology ................. 911 1,486
07.0101 Dental assistant 6,589 7 949 16.0112  Instrumentation technology .......... 745 413
07.0102 Dental hygienists (associate) . 1284 1,699 %ggﬂi mgfg,ﬁg;gic'aﬁefgc"h"n'g,gggy- """"""" 43§§ 4’53
07.0103  Dental laboratory technician ....... 9l L2111 160117  Scientific data technology ...........|  3,787| 4,612
07.0203 (';"f]d'ca' laboratory assisting ........ 2,741 2,497 || 16.0601 Commercial pilot training ........... 1,098 1,016
07,0299 ieiﬂ.?f,fféﬁ"' |aboratory 627 g79 || 16:0802 Fire and safety technology .......... 1,325 4,181
07.0301 Nurse, associate degree ............. 17,390 19,019 | 18383 5‘;2%%%:;*;,?{2"'&%’{1n;,','(;éy"jjjjjjj;;jj & %8
07.0302 Practical (vocational) nurse ......... 32,436 34,455 16.0605 Police science technology ............ 9 381 12,262
07.0303  Nurses’ assistants (aide) ............ 32,497 32,220 16.9901  Air pollution technology .............. 187 192
07.0401 ~ Occupational therapy ................. 407 829 |l 16.9902 Water and wastewater technology -. 978 2,620
07.0402 Phys_,lcal _therapy ....................... 527 583 16.9900  Other ..oovvveeeeoeo 12,498 10,194
07.0501 Radiologic technology 1,992 2,413
07.0700 Environmental health .... 379 526 17. Trade and industrial® ................. 591,518 593,523
07.0800 Mental health technology ............ 1,413 2,137 . I
07.0903 Inhalation therapy technology ...... 1,677 1,608 || 17.0100 ~Air conditioning ...................... 15,064 13,215
07.0904 Medical assistant ..................... 3,554 5,587 17.0200 Appllance repair ... 4,259 4,877
s 17.0301 Body and fender, auto ................ 14,919 17,310
07.0906 Health aide .................cceeevunneens 4,232 5,663 A
07.9900  OhEr w..v.vooveeeeerrioesrseno, 19,673 23,728 || 17.0302  Mechanics, auto ....................... 70,3131 76,280
’ ' 17.0399 Other automotive ...................... 15,081 17,740
09.0100 Consumer and homemaking? ........ 479,918 | 490,944 17.0400 Aviation occupations .................. 7,035 5,830
. 17.0500 Blueprint reading ..................... 2,306 2,318
838%3% grltg_devel%pmen_tl """""""""" 310,6%159 %'3?; 17.0600 Business machine maintenance .... 846 988
00104 © Othing a"d textt_l BS i i 357 25v400 17.0700 Commercial art occupations ......... 6,753 6,272
09.0104 F:;si;;n:'irlaii::: 0N 4;’896 52&36 %;0888 Commercial fishery occupations...... 746 608
09.0107 Food and nutrition ..................|  45.028| 51,156 09 Cgms;ct:zln phtographic N
09.0108 Home management .................... 5,561 7,023 17.1001  Carpentry ... 28’356 30'173
09.0109 Housing and home furnishings ..... 16,580 22,702 17'1002 Electricity ... 12'970 12'776
09.0199 Other .....cooeevvviviiiiieeiieivines 245,841 217,041 ’ ’ '
' ' 17.1004  Masonry .....cooovvneeiveeeiiiiieiinnnns 8,881 8,908
09.0200 Ho i inful)t o 17.1007  Plumbing and pipefitting ............ 7,016 7,174
me economics (gainful) 101,485 93,852 171099 Other construction and
09.0201 Care and guidance of children ...... 23,702 27,323 maintenance ............ooeeeviennnn. 18,446 24,758
09.0202  Clothing management, production, 17.1100 Custodial services ............c........ 4,055 3,412
SBIVICE ..ovvvvinerieiieeieie i 18,984 15,413 17.1200 Diesel mechanic .............ccooeee... 3,734 4,308
09.0203 Food management, production, and 17.1300 Drafting occupations .................. 27,595 30,151
SEIVICE vvvriierieiineirieriieneeeen, 30,230 31,546 17.1400 Electrical occupations ................ 12,945 15,119
See footnotes at end of table.
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Table C-7. Completions in vocational education by Office of Education instructional program, fiscal years
1973 and 1974—Continued

OE instructional code and title 1973 1974 OE instructional code and title 1973 1974

Trade and industrial’—Continued Trade and industrial’—Continued
17.1500 Electronic occupations ................ 25,877 27,228 17.2801 Fireman training ...................... 37,372 4,084
17.1600 Fabric maintenance services ........ 1,872 1,116 17.2802 Law enforcement training ............ 25,242 23,511
17.1700 Foremanship, supervisor, and 17.2899 Other public services ................. 18,648 10,886

management development .......... 13,813 8,506 17.2900 Quantity food occupation ............ 10,600 14,127
17.1900 Graphic arts occupations............. 15,431 17,658 17.3000 Refrigeration .............cccoeeniie 2,000 2,568
17.2000 Industrial atomic energy ............. 100 21 17.3100 Small engine repair ................... 8,359 9,979
17.2100 Instrument maintenance and 17.3200 Stationary energy sources

TEPAIT oo 611 924 occupations ..., 816 1,031
17.2200 Maritime occupations ................. 854 768 17.3300 Textile production and fabrica-
17.2300 Metalworking ..........ocoeveviernnns 68,209 3,203 HON 17,426 15,306
17.2400 Metallurgy .......oocevevivveiieinnnns 512 495 17.3400 Leather working ... 912 481
17.2601 Barbering ..........coooeviiiiiiiinnnn. 1,027 940 17.3500 Upholstering 5,621 6,258
17.2602 Cosmetology ........coovevevevennnenns 18,105 19,270 17.3600 Woodworking occupations ............ 12,197 15,805
17.2699  Other personal services .............. 1,258 1,061 17.9900 Other ........occovvniiiiiiiiiiie, 33,910 38,042
17.2700 Plastics occupation ................... 1,629 2,430 99, Special Programs ..................... _ 7.428

Unduplicated total. U.S. Dept. of Health, Education, and Welfare, Office of Education, Bureau of
Source: Summary Data Vocational Education, Fiscal Years 1973 and 1974, Occupational and Adult Education.
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Appendix D. State Employment Security Agencies

State employment security agencies are engaged in  Statistics of the U.S. Department of Labor. The follow-
developing occupational projections and related man- ing list gives the addresses of the employment security
power statistics in cooperation with the Bureau of Labor agencies.

Alabama .................. Research and Statistics Division, Department of Industrial Relations, Industrial Rela-
tions Building, Montgomery 36130

Alaska .......ocoevvnenenen. Director, Employment Security Division, Department of Labor, Box 3-7000, Juneau
99802

Arizona..........c..e..... Chief, Bureau of Statistical Information, Research and Analysis, Department of
Economic Security, P.O. Box 29026, Phoenix 85038

Arkansas.................. Chief, Research and Statistics Section, Employment Security Division, Department of
Labor, P.O. Box 2981, Little Rock 72202

California................. Chief, Employment Data and Research Division, MIC 57, P.O. Box 1679, Sacramento
95808

Colorado.................. Chief of Research and Analysis, Division of Employment and Training, Department of
Labor and Employment, 1210 Sherman Street, Denver 80203

Connecticut............... Director of Research and Information, Employment Security Division, Labor Depart-
ment, 200 Folly Brook Boulevard, Weathersfield 06109

Delaware.................. Chief of Administration, Department of Labor, P.O. Box 2168, Wilmington 19899

District of

Columbia .............. Chief, Division of Manpower Reports and Analysis, D.C. Manpower Administration,

Room 625, 500 C Street, NW. Washington, D.C. 20001

Florida..................... Secretary of Commerce and Employment Security Administrator, Caldwell Building,
1720 South Gadsden Street, Tallahassee 32304

Georgia..........ccevennns Chief, Labor Information Systems, Employment Security Agency, Department of
Labor, 254 Washington St. S.W. Atlanta 30334

Hawaii..........cooeennnn. Director of Labor and Industrial Relations, 825 Mililani Street, Honolulu 96813

Idaho..........c.ocoiiii, Chief, Research and Analysis Bureau, Department of Employment, 317 Main Street,
Boise 83707

Hlinois «.o.oovvvvvienninnnns Manager, Research and Analysis Division, Bureau of Employment Security, 910 South
Michigan Street, (4th Floor), Chicago 60605

Indiana .................... Chief, Research and Statistics Section, Employment Security Division, 10 North Senate
Avenue, Indianapolis 46204

Towa......oooovviinviiinnn. Executive Secretary, Employment Security Commission, 1000 East Grand Avenue, Des
Moines 50319

Kansas .................... Chief, Research and Analysis, Employment Security Division, Department of Labor,
401 Topeka Boulevard, Topeka 66603

Kentucky ................. Director, Division for Research and Special Projects, Dept. for Human Resources, 275
East Main Street, Frankfort 40601

Louisiana ................. Chief of Research and Statistics, Department of Employment Security, P.O. Box 44094,
Baton Rouge 70804

Maine.........ocoevnennnnen Manpower Research Division, Employment Security Commission, 20 Un:un Street,
Augusta 04330

Maryland ................. Director, Research and Analysis Division, Department of Human Resources, Employ-
ment Security Administration, 1100 North Eutaw Street, Baltimore 21201

Massachusetts........... Director, Division of Employment Security, Charles F. Hurley Building, Government

Center, Boston 02114
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Michigan..................
Minnesota ................

Mississippi ........ovveens

New Jersey ..............

New Mexico.............
New York ................

Puerto Rico...............

Rhode Island ............
South Carolina. ..........

South Dakota............

Vermont...................
Virginia..........cco.oeueen.
Washington...............

West Virginia............

Wisconsin ................

Wyoming..................
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Director, Research and Statistics Division, Employment Security Commission, 7310
Woodward Avenue, Detroit 48202

Commissioner, Department of Employment Service, 390 North Robert Street, St. Paul
55101

Chief, Research and Statistics Department, Mississippi Employment Security Commis-
sion, Box 1699, Jackson 39205

Chief, Methods and Procedures, Division of Employment Security, Dept. of Labor and
Industrial Relations, P.O. Box 59, Jefferson City 65101

Administrator, Employment Security Division, Dept. of Labor and Industry, P.O. Box
1782, Helena 59601

Chief, Research and Statistics, Division of Employment, Dept. of Labor, P.O. Box
94600, Lincoln 68509

Chief, Manpower Information and Research Section, Employment Security Dept., 500
East Third Street, Carson City 89713

Commissioner, Department of Employment Security, 32 South Main Street, Concord
03301

Assistant Director, Office of Statistics, Reports and Analysis, Division of Planning and
Research, Dept. of Labor and Industry, P.O. Box 359, Trenton 08625

Chairman, Employment Security Commission, Albuquerque 87103

Division of Research and Statistics, State Dept. of Labor, State Campus, Albany 12201
Bureau of Employment Security Research, Employment Security Commission, P.O.
Box 25903, Raleigh 27611

Director, Employment Security Bureau, P.O. Box 1537, Bismarck 58505

Administrator, Bureau of Employment Services, P.O. Box 1618, Columbus 43216
Chief of Research and Planning, Employment Security Commission, Will Rogers
Memorial Office Building, Oklahoma City 73105

Chief, Research and Statistics Section, Dept. of Human Resources, 875 Union Street
N.E., Salem 97310

Director, Research and Statistics, Bureau of Employment Security, Dept. of Labor and
Industry, Seventh and Forster Streets, Harrisburg 17121

Dept. of Labor, Bureau of Employment Security, Hato Rey 00917

Director, Dept. of Employment Security, 24 Mason Street, Providence 02903
Director of Manpower Research and Analysis, Employment Security Commission, P.O.
Box 995, Columbia 29202 )

Chief of Research and Statistics, Office of Administrative Services, Dept. of Labor, P.O.
Box 1730, Aberdeen 57401

Chief of Research and Statistics, Dept of Employment Security, Nashville 37219
Chief, Manpower Data Analysis & Research (MDAR), Employment Commission, TEC
Building, 15th and Congress Ave., Austin 78778

Director of Reports and Analysis, Dept. of Employment Security, P.O. Box 11249, Salt
Lake City 84111

Chief of Research and Statistics, Dept. of Employment Security, P.O. Box 488, Mont-
pelier 05602

Director of Research and Statistics, Dept. of Labor and Industry, P.O. Box 1814,
Richmond 23214

Chief, Research and Statistics, Employment Security Dept., P.O. Box 367, Olympia
98504

Chief, Research and Statistics Section, Dept. of Employment Security, 112 California
Ave., Charleston 25305

Director, Bureau of Research and Statistics, Dept. of Industry Labor and Human
Relations, P.O. Box 608, Madison 53701

Chief, Research and Analysis, Employment Security Commission, P.O. Box 2760,
Casper 82601
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Appendix E. Bibliography

This appendix lists selected sources of occupational
information discussed in this bulletin. Although many
useful data sources are not included here, the listing is
intended to provide a representative sampling. in a
number of areas.

General information

U.S. Department of Commerce, Bureau of the Census.
Census of Population: 1970 Subject Reports, Final
Report PC(2)-7A, Occupational Characteristics,
1973.

Employment and unemployment data for detailed
occupations by color, sex, class of worker, earn-
ings, and a variety of other characteristics. Data for
earlier censuses are available in publications of the
same title for the appropriate census years.

U.S. Department of Labor, Bureau of Labor Statistics.
Tomorrow’s Manpower Needs, Bulletin 1606, Sup-
plement 3, 1973.

Contains conversion tables for matching occupa-
tional classifications of BLS projections to voca-
tional education program codes. Based on 1960
census.

U.S. Department of Labor, Bureau of Labor Statistics.
Tomorrow’s Manpower Needs, Bulletin 1606, Sup-
plement 3. (Revised), 1975.

Contains conversion tables for matching occupa-
tional classifications of BLS projections to voca-
tional education program codes. Based on 1970
census.

U.S. Department of Labor. Employment and Training
Report of the President, 1976. Annual since 1963
under title Manpower Report of the President.

Statistical appendix presents summary data on
Federal manpower programs, including total en-
rollments, completions, and post-training em-
ployment. Manpower policy developments of each
year are discussed in the text of the report. For
further information see Index to the Manpower
Reports of the President, 1963 —72.
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U.S. Department of Labor, Manpower Administration.
Manpower Research and Development Projects.
Annual since 1971.

Lists completed research and development proj-
ects funded by the Manpower Administration, with
annotations.

Training data

U.S. Department of Health, Education, and Welfare,
National Center for Educational Statistics, Office of
Education. Digest of Educational Statistics. Annual
since 1962.

Contains data on enrollments, degrees, and other
items. Compiled from various sources indicated in
table footnotes.

U.S. Department of Health, Education, and Welfare,
National Center for Educational Statistics, Office of
Education. Projections of Educational Statistics.
Annual since 1964.

Lists projections of enrollments, graduates, fa-
culty, and expenditures for higher education, as
well as similar projections for elementary and sec-
ondary schools.

U.S. Department of Health, Education, and Welfare,
National Center for Educational Statistics, Office of
Education. Enrollment in Vocational Education
Occupation Programs. Vocational Education Infor-
mation No. 11. Annual since fiscal year 1966.

Contains enrollments by detailed occupational
programs for fiscal years.

U.S. Department of Labor. Employment and Training
Report of the President, 1976. Annual since 1963
under title Manpower Report of the President.

Contains summary data on annual new registra-
tions, cancellations, and completions of ap-
prenticeship training since 1947.

Neary, H. James. ‘‘The BLS Pilot Survey of Training in
Industry,”” Monthly Labor Review, February 1974,
pp. 26-32.



Describes the results of the BLS pilot survey of
training in metalworking industries, including
methods of data collection and the survey design.
The pilot survey was conducted to determine
whether reliable data could be collected on training
enrollments and completions in industry.

U.S. Department of Defense, Office of Assistant Secre-
tary. Selected Manpower Statistics. Annual.

Data on persons discharged from the Armed
Forces, by broad military job classification.

U.S. Department of Health, Education, and Welfare,
National Center for Educational Statistics, Office of
Education. Directory of Postsecondary Schools with
Occupational Programs, 1971. DHEW Publication
No. (OE)73-11410, 1973.

A comprehensive list of all schools offering post-
secondary occupational training, including private
vocational schools as well as 2- and 4-year col-
leges.

U.S. Department of Health, Education, and Welfare,
National Center for Educational Statistics, Office of
Education. Survey of Programs and Enrollments in
Postsecondary Schools. In process 1976.

Survey of a sample of schools drawn from the
Directory cited in the previous source.

Followup data

Astin, Alexander. The College Drop Out: A National
Profile. Washington, D.C.: American Council on
Education, 1972.

Examines what happens to college dropouts, their
entry into the labor force, transfer rates, and likeli-
hood of return to college.

Astin, Helen, and Ann S. Bisconti. Career Plans of
College Graduates of 1965 and 1970. Bethleliem, Pa.:
College Placement Council, Inc., 1972.

Reports on entry to employment by type of em-
ployer, undergraduate major, occupation, and
other items. Based on data from the American
Council on Education.

Astin, Helen, and Ann S. Bisconti. Undergraduate and
Graduate Study in Scientific Fields. Washington,
D.C.: American Council on Education, ACE Re-
search Reports, Vol. 8, No. 3, August 1973.

This report examines the flow of a national cohort
of college freshmen of 1961 over a decade focusing
on patterns of undergraduate study, attrition, de-
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gree attainment, advanced study, and employ-
ment. Findings on the progress and goals of 1966
freshmen are included as a means of comparison
with the 1961 cohort. Contains 78 separate cross-
tabulations.

Astin, Heien, Elaine El-Khawas, and Ann S. Bisconti.
Beyond the College Years. Washington, D.C.:
American Council on Education, 1974.

Report prepared for the National Science Founda-
tion and the National Institutes of Health, uses
correlation and regression analysis to examine fac-
tors associated with career outcomes and presents
data on career flows.

Bayer, Alan, Jeannie Royer, and Richard Webb. Four
Years After College Entry. Washington, D.C.:
American Council on Education, ACE Research Re-
ports, Vol. 8, No. 1, 1973.

Followup of a sample of the freshmen class of 1967.

College Placement Council, Inc. The College
Graduate: Turnover and Mobility. Report No. 3,
Bethlehem, Pa., 1970.

Using National Opinion Research Center data for
33,000 graduates of the class of 1961, the report
studies labor force mobility and job changing dur-
ing five years after graduation. Detail includes de-
gree field, type of employer, and sex. Earlier re-
ports in the series dealt with graduates’ attitudes
toward business, and job satisfaction.

College Placement Council, Inc. College Graduates
and Their Employers—A National Study of Career
Plans and Their Outcomes. Report No. 4, 1975.

Actual occupations of college graduates compared
with college-year plans. Analyses flow directly
from Career Plans of College Graduates of 1965
and 1970 (see above), but provide greater detail in
classification of majors and careers.

College Placement Council, Inc. The Hard-to-Place
Majority—A National Study of the Career Qutcomes
of Liberal Arts Graduates. Report No. §, 1975.

Actual occupations of college graduates compared
with field of study. Analyses flow directly from
Career Plans of College Graduates of 1965 and
1970 (see above), with emphasis on liberal arts
graduates.

College Placement Council, Inc., Four-Year Liberal
Arts Graduates: Their Utilization in Business, Indus-
try, and Government—The Problem and Some Solu-
tions, 1975.



A position statement covering the dilemma facing
liberal arts graduates, dimensions of the dilemma,
new directions, areas in which action is needed,
and conclusions.

El-Khawas, Elaine, and Ann S. Bisconti. Five and Ten
Years After College Entry. Washington, D.C.:
American Council on Education, ACE Research Re-
ports, Vol. 9, No. 1, 1974.

Descriptive report including 1971 data on college
freshmen of 1961 and 1966.

Engineering Manpower Commission. Engineering and
Technology Graduates. New York: Engineers Joint
Council. Annual.

Survey of 2-year associate degrees granted for
completion of engineering and technology cur-
riculums.

Engineering Manpower Commission. Placement of
Engineering Graduates. New York: Engineers Joint
Council. Annual.

Data from a survey of over 200 engineering schools
provide information on the placement status of
24,000 technical and 14,500 nontechnical graduates
who received bachelor’s degrees. Number and
percentages of graduates entering employment,
graduate school, and military service are given.

National Research Council, National Academy of Sci-
ences. Careers of Ph.D.’s — Academic Versus
Non-Academic —A Second Report on Follow-up of
Doctorate Cohorts 1935-1960. Career Patterns Re-
port No. 2, Publication 1577, 1968.

By studying the careers of 10,000 holders of third-
level research degrees, systematically selected
from the graduating classes of 1935, 1940, 1950,
1955, and 1960, this report focuses on the factors
associated with choice of employment in academic
or other settings, with particular emphasis on the
circumstances surrounding a change in employer
category.

Sharp, Laure M., et. al. Five Years After the College
Degree. Washington, D.C.: Bureau of Social Science
Research, S volumes:

Part I: Graduate and Professional Education.
1965.
Part II: Occupational Outcome (Text Tables:

Appendix Tables). 1965.
Part I11: Methodological Note. 1966.
Part IV: Military Service. 1967.
Part V: Geographic Mobility. 1967.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

Based on a survey in 1963 of 1958 bachelor’s
degree recipients including a subsample of indi-
viduals surveyed in the National Science Foun-
dation study, Two Years After the College De-
gree, who obtained further graduate and profes-
sional education during 1958-63. Describes oc-
cupational entry and other characteristics by
type of training.

Duis, Harold. ‘“‘Employment of Vocational Program
Graduates,”” American Education, February 1968.

Gives data on entrance rates of graduates from
vocational training programs into different occupa-
tional classifications.

Somers, Gerald G. The Effectiveness of Vocational and
Technical Programs: A National Follow-up Study.
Madison: University of Wisconsin, Center for
Studies in Vocational and Technical Education,
1971.

Based on a 1969 survey of a national sample of 1966
vocational and technical program graduates, re-
ports labor force and employment status by type of
program, major occupational classification, and
personal characteristics.

Sharp, Laure M., and Albert D. Biderman.
Employment of Retired Military Personnel. BSSR

361. Washington, D.C.: Bureau of Social Science
Research, 1966.

A detailed study of the employment practices of
those leaving the military. Occupational informa-
tion is given by age, race, and rank. Excerpts are
published in the Monthly Labor Review, January
and February, 1967.

Project Talent—One Year Follow-up Studies.
Pittsburgh: University of Pittsburgh, School of Edu-
cation, 1966.

From an original study in 1966 of a 5-percent sam-
ple of high school students (440,000) in 1,353
schools, the report compiles information on each
group one year after graduation. It studies the na-
ture of their employment and job satisfaction, the
nature and extent of their post-high school educa-
tion, and long-range career plans.

Project Talent—A 5-year Follow-up Information on
High School Graduates of 1960. Pittsburgh: Univer-
sity of Pittsburgh, School of Education, July 1969.

A continuing followup of the high school
graduates, their activities during the 5 years after
graduation, examining employment and continuing
education.



U.S. Department of Health, Education, and Welfare,
National Center for Educational Statistics, Office of
Education. National Longitudinal Study of the High
School Class of 1972, Comparative Profiles—One
and One-Half Years After Graduation. DHEW
Publication No. (NCES) 76-220, 1975.

Study is designed to followup a sample of 20,000
high school seniors of 1972 for several years to
examine their postsecondary educational and oc-
cupational status, and its relation to high school
training experience.

Occupational transfers

A promising source of occupational mobility data is
the S-percent sample of the 1970 Census, which pro-
vides information on occupations in 1970 and in 1965.
Data are published only for 10 major occupation
groups. However, unpublished tabulations for detailed
occupations obtained by the Bureau of Labor Statistics
are currently being analyzed. Several articles dealing
with this subject are scheduled to be published in the
Monthly Labor Review in 1976.

Seltzer, Norman. ‘“The 1972 Postcensal Survey of Pro-
fessional, Scientific, and Technical Manpower,’’
American Statistical Association, Proceedings of the
Social Statistics Section, 1972, 1973, pp. 178-80.

Parnes, Herbert S. ‘‘Longitudinal Surveys: Prospects
and Problems,”” Monthly Labor Review, February
1972, pp. 11-15.

Discusses the surveys and lists additional articles
and reports based on survey data.

Byrne, James J. ‘‘Occupational Mobility of Workers,”’
Monthly Labor Review, February 1975, pp. 53-59.

Discusses occupational mobility of workers be-
tween January 1972 and January 1973 by age, sex,
and race, and compares results of postcensal sur-
vey to those of a similar survey in 1965.

Geographic migration

U.S. Department of Commerce, Bureau of the Census,
Census of Population: 1960, Subject Reports, Final
Report PC(2)-2B, Mobility for States and State

Economic Areas, 1963.

Contains data on economic, demographic, and so-
cial characteristics, including major occupational
groups, of the population classified by mobility
status.
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U.S. Department of Commerce, Bureau of the Census,
Census of Population: 1970, Subject Reports, Final
Report PC(2)-7E, Occupation and Residence in
1965, 1973.

Geographic mobility data for major occupational
groups, comparable 1960 data are in Final Report
PC(2)-2B, Mobility for States and State Economic
Areas.

Sharp, Laure M., et. al. Five Years After the College
Degree. Washington, D.C.: Bureau of Social Science
Research, 5 volumes: Part V: Geographic Mobility,
1967.

Based on a survey in 1963 of 1958 bachelor’s de-
gree recipients including a subsample of individu-
als surveyed in the National Science Foundation
study, Two Years After the College Degree, who
obtained further graduate and professional educa-
tion during 1958-63.

Immigration

National Science Foundation. Immigrant Scientists
and Engineers in the United States. A Study of
Characteristics and Attitudes. NSF 73-302, 1973.

Reports on a survey conducted by NSF in
mid-1970 of a sample of those admitted between
February 1964 and January 1969 and who filed
address reports with the Immigration and
Naturalization Service in 1969.

U.S. Department of Health, Education, and Welfare,
National Institutes of Health. The Foreign Medical
Graduate: A Bibliography. DHEW Publication No.
(NIH) 73—440, November 1972.

Citations of information about foreign medical
graduates in the United States, including their edu-
cation abroad, flow into the United States, and
their training and use in the United States. Includes
only publications before September 1972.

Entrants from outside the labor force
American Nurses Association. The Nation’s Nurses:
Inventory of Registered Professional Nurses. 1965.
Data on work activity and labor force mobility

characteristics of R.N.’s.

National Education Association. Status of the Ameri-
can Public School Teacher, 1970-71. Research Re-
port 1972-R3, 1972.

Data on reentrants.
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U.S. Department of Commerce, Bureau of the Census.
Census of Population: 1970, Subject Reports, Final
Report PC(2)-6C, Persons Not Employed, 1973.

Data on occupational characteristics of persons
not in the labor force or unemployed. Comparable

1960 data in Final Report PC(2)-6C, Labor Re-
serve.

Separations from the labor force

Fullerton, Howard N. ““A New Type of Working Life
Table for Men,”” Monthly Labor Review, July 1972,
pp. 20-27.

Uses a ‘‘generation’’ life table in which the life
spans of cohorts are followed through time, instead
of a “‘period”’ life table based on mortality rates
applicable to each age observed at one point in
time. Includes tables, data sources, and technical
appendix.

U.S. Department of Labor, Bureau of Labor Statistics.
Tomorrow's Manpower Needs, Bulletin 1606, Vol. 1,
February 1969, and Supplement 4, Estimating Occu-
pational Separations from the Labor Force for
States, 1974.

Vol. 1 discusses the development of death and
separation rates, and shows 1960 rates for indi-
vidual occupations by sex in appendix A. Supple-
ment 4 contains estimates of occupational separa-
tions for States and shows 1970 and 1985 rates for
individual occupations by sex in appendix B.

Earnings

Directory of Industry Wage Surveys and Union Wages
and Hours Studies, 1960-75, 1976.

Lists industries covered in the BLS industry wage
survey program, including publication titles, bulle-
tin numbers, and a limited description of their con-
tent.

Area Wage Surveys, Metropolitan Areas, United
States and Regional Summaries, 1973-74. Bulletin
1850-28, 1976. Annual since 1950, various bulletin
numbers. Before Bulletin 1465 (1965-66) the series
were called Occupational Wage Surveys. Data for
individual metropolitan areas are published in indi-
vidual volumes.

College Placement Council, Inc. Men's Salary Survey
and Women’s Salary Survey. Annual.
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Data include high, low, and average beginning
salaries in business and industry, by type of cur-
riculum and type of employment (industry), for
recent college graduates. Data are collected from
college placement offices, covering male graduates
in accounting, business, humanities—social sci-
ences, marketing, seven areas of engineering, ag-
ricultural science, chemistry-math—physics, and
computer science, and female graduates in ac-
counting, business communications, community
service work, EDP, engineering, health, home
economics, libraries, mathematics, merchandis-
ing, research, and secretarial services.

Endicott, Frank S. Trends in Employment of College
and University Graduates in Business and Industry.
American Society for Personnel Administration. An-
nual since 1946.

Survey of beginning monthly salaries in 185 com-
panies representing large- and medium-sized firms
in 22 States and 20 industries. Salaries are for
bachelor’s and master’s degree holders in en-
gineering, accounting, sales, business administra-
tion, liberal arts, production management,
physics, chemistry, mathematics, economics, and
other fields.

Professional and business associations. The following
associations or periodicals conduct salary surveys
for occupations of special interest to them:

Advertising Age (magazine)
American Dental Association
American Dental Assistants Association
American Dental Hygienists Association
American Insurance Association/American
Mutual Insurance Alliance
American Marketing Association
American Medical Association
American Medical Record Association
American Osteopathic Association
American Speech and Hearing Association
Business Automation, EDP Salary Survey
Flight Engineers International Association
Life Office Management Association, Actuarial
Student Salary Survey
National Association of Certified Dental
Laboratories
National Farm and Power Equipment Dealers
Association
Public Personnel Association, Pay Rates in Public
Service

U.S. Department of Labor, Bureau of Labor Statistics.
National Survey of Professional, Administrative,
Technical, and Clerical Pay. Annual since Winter
1959—-60, various bulletins.



Data on salary levels and distributions and 80
occupation-work levels, including accounting,
legal services, personnel management, engineering
and chemistry, buying, clerical supervisory, draft-
ing, and clerical jobs. Averages are shown for an-
nual, monthly, or weekly rates, excluding overtime
pay. Data are shown for total United States, for
metropolitan areas combined, for establishments of
2,500 or more, and for major industry divisions.

Sommers, Dixie, ‘‘Occupational Rankings for Men and
Women by Earnings,”” Monthly Labor Review,
August 1974, pp. 34-51.

Ranks selected occupations of men and women
according to 1969 median earnings, based on 1970
Census data.

Periodicals

U.S. Department of Labor, Bureau of Labor Statistics.
Employment and Earnings, monthly.

Presents charts and detailed tables on the labor
force, employment, unemployment, hours, earn-
ings, and labor turnover. Compiled from data
based on household interviews, nonagricultural
establishment records, and administrative records
of unemployment insurance systems. March issue
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contains annual averages for previous year for all
national industry series.

U.S. Department of Labor, Employment and Training

Administration. Worklife, monthly.

Presents articles on a wide variety of manpower-
related topics — people, jobs, poverty, employ-
ment and unemployment, transportation, educa-
tion, economics, housing, training, health ser-
vices, upgrading, apprenticeship, research.

U.S. Department of Labor, Bureau of Labor Statistics.

Monthly Labor Review.

Presents articles on employment, labor force,
wages, prices, productivity, unit labor costs, col-
lective bargaining, workers’ satisfaction, social
indicators, and labor de-relopments abroad. Regu-
lar features include a review of developments in
industrial relations, significant court decisions in
labor cases, book reviews, and current labor statis-
tics.

U.S. Department of Labor, Bureau of Labor Statistics.

Occupational Outlook Quarterly.

Presents current information on employment
trends and outlook, supplementing and updating
information in the Occupational Outlook Hand-
book.
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U.S. Workers
and Their Jobs:
The Changing
Picture

This colorful new 40-page chartbook
illustrates some of the important
changes affecting the U.S. work
force. Some of the ideas shown are:

¢ How the rapid growth of the labor
force made possible this coun-
try’s swift industrial advance.

e That most of the employment
growth in the past 50 years has
been in industries which produce
services rather than goods.

e That the unemployment rate of
black workers has averaged about
twice the rate of white workers.

e That consumer prices have risen
almost four times as fast since
1965 as in the previous 10 years.

Single copies of “U.S. Workers and
Their Jobs: The Changing Picture,”
Bulletin 1919, are 60 cents each,
minimum order $1. When 100 or
more copies are sent to one address,
the buyer is given a 25 percent
discount.

U.S. Department of Labor
Bureau of Labor Statistics
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