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ABSTRACT
Presented are national statistics on the 1960-62

employment conditions of America's scientific and engineering
manpower in relation to econcmic and social characteristics. Thd
eight-page questionnaire used in the 1962 postcensal survey is
concerned with the collection of data from individuals classified as
sfientists and engineers in the 1960 Decennial Censns of Population.
Pi total of 37 tables is provided in this report to illustrate the
following topics: stability of employment, occupation, work
activities, and type of employer for employed engineers and
scientists; career patterns, including work histories of employer and
occupational turnover, and occupational origins; educational
preparation, including formal and nonformal training and change in
this preparation over time; and the personal, social, and
professional characteristics of scientists and engineers, covering
citizenship, marital status, residence, salaries, and income.
Included in the appendices are an example questionnaire, a fields of
specialization list, two descriptions of the postcensal studies
program, two tables of universe estimates, and ten tables of standard
errors of absolute and percentages. (CC)
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PREFACE

This report presents detailed national statistics on
the employment of America's scientific and engineering
manpower in relation to various economic and social
characteristics. Responsibility for the publication of
this report is shared by the Bureau of the Census and
the National Science Foundation.

The statistics in this report are based on a post-
censal survey conducted in 1962 representing a sample
of particular occupations and other groups selected
from the 25-percent sample tape file of the population
enumerated in the Eighteenth Decennial Census of
Population, taken as of April 1, 1960.

Because of the critical importance of engineers.
scientists, other professional workers, and-technicians
to the national welfare and security, a special program
was initiated to develop needed data for these groups.
In 1957 a Special Advisory Panel and the President's
Committee on Scienti3ts and Engineers identified the
major requirements f). scientific manpower information
and formulated a prograt, of data collection to meet
these needs. The findings, issued in the report A
Program for National l formation on Scientific and

Technical Personnel (NSF 58-28), became the basis for
many of the data collection and study programs sub-
sequently sponsored by the National Science Foundation.
One of the projects recommended in that report as
"highly urgent" was "a special direct survey of a large
sample of the persons recorded in the 1960 census
enumeration as college graduates or as persons currently
or last employed in scientific and technical positions.
whether college graduates or not, to determine relation-
ships between training and subsequent occupations."'
With this impetus, data collection for this project.
known as the Postcensal Survey of Professional and
Technical Manpower, was begun in 1962 by the Census
Bureau when records from the Decennial Census became
available.

A fuller deocription of the background and aims of

the pestcensal study is given in the "Postcensal Studies
Program: Backgrounu and Content," by Norman Seltzer, in
American Statistical Association Proceedings cf the So-
cial Statistics Section, 1963 (Washington, D.C.: American
Statistical Association, 1964), reproduced as appendix B
of this report.

III
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CHARACTERISTICS OF AMERICA'S ENGINEERS AND SCIENTISTS
1960 AND 1962

INTRODUCTION

The need for information on the Nation's scientific
and engineering manpower resources has grown sharply
in the past decade. Policy planners and managers in-
volved in developing and administering programs dealing
with such diverse subjects as research and development.
national defense and security, space, health, education.
and economic growth have become increasingly con-
cerned that adequate and accurate information on the
manpower resources essential to these activities be
available.

The development of enlightened manpower policies for
science can be successful only if educators, planners.
and officials have information on manpower supply,
utilization, and demand. The postcensal series of
studies was designed to supply informationnot previously
available on some of these subjects.

This postcensal study provides information on such
topics as: Stability of employment, occupation, work
activities, and type of employer for employed engineers
and scientists; career patterns of engineers and
scientists, including work histories of employer and
occupational turnover, and occupational origins; edu-
cational preparation, including formal and nonformal
training and change in this preparation over time; the
i_lrsonal, social, and professional characteristics of
engineers and scientists, covering citizenship, marital
status, residence, salaries, income, etc. Moreover, it
focuses on a series of topics regarding the character-
istics of persons employed in engineering and science
occupations; to wit:

* The utilization of scientists and engineers in terms
of their major work activities by college degree.

* The earnings of scientists and engineers in re -.
lation to their college degree.

* The extent to which holders of Ph. D.'s in science
and engineering occupations are citizens of foreign
countries.

* The length of job tenure in science and engineering
occupations by college degree.

* The extent of employment of scien,-e andengineering
occupations by industry.

The post;ensal survey in effect provides a profile of
information, heretofore unavailable, on a sample of the
persons classified in scientific and technical occupations
in the 1960 census, This information includes data on
their 1960 and 1962 employment situations, early occu-
pational origins, educational attainment, and other
characteristics. The data collected afford an opportunity
to examine changes over a period of time in a profile of
scientific and technical occupations.

THE SAMPLE

The basic reference point of the survey was the 1960
Census of Population, which classified one-fourth of the
population by key characteristics, including occupation
and education. Workers were classified by occupation
on the basis of responses given to the question. "What
kind of work was he doing?" as reported on the House-
hold Questionnaire for the 1960 Census. This 25-
percent sample file comprised the sampling frame for
the postcensal survey.

Samples ranging in size from 1,000 to 4,000 persons
per occupation were drawn from the 25-percent sample
for some 40 scientific, technical, and professional
occupations classified as "Professional, Technical, and
Kindred" by the Census Bureau's detailed occupation
classification scheme. Occupations were sampled in
sufficient numbers to assure the minimum of 1,000
cases per occupational title for the initial mail-out of
questionnaires.

The largest class of persons in the postcensal survey
was comprised of persons reported as being in the
experienced civilian labor force in 40 specific pro-
fessional and technical occupations in 1960; however,
this report covers only professional persons in the
scientific and engineering occupations (see appendix C).
The postcensal survey also included a sample ofpersons
who had completed 4 years or more of college, but were
not employed in the specific occupations in 1960. A
separate report covering the college sample was pre-
pared by the National Opinion Research Center (see
reference Report No. 102 under Related Materials).

Postcensal survey questionnaires were mailed in the
spring, summer, and fall of 1962 to 71,300 persons
selected for the study. The mailing operations resulted
in a response rate of 72.2 percent, representing 51,505
completed questionnaires, The listing of occupations
and other segments'of the study population is shown in
appendix C, as are the sample size and response rate
for each occupation and component in the study.1

THE QUESTIONNAIRE

Each respondent was asked to complete by self-
enumeration an eight-page questionnaire (reproduced as
appendix A).

'A detailed description of the procedural aspects of
the study is given in "The Postcensal Study: Data Col-
lection, Processing, and Tabulating," by Stanley Greene
and David L. Kaplan, in American Statistical Association,
Proceedings of the Social Statistics Section, 1963 (Wash-
ington, D.C.: American Statistical AsgC3tion, 1964),
reproduced as appendix C of this report.

1



2 CHARACTERISTICS OF AMERICA'S ENGINEERS AND SCIENTISTS

The questionnaire consisted of four sections:

Section I considered current (1962) employment of
those in the selected occupations in 1960 and asked
questions about employment status, and if working, about
the respondent's occupation, industry, type of employing
organization, earnings, job activities, work relationships,
work attitudes, and the nature of a second job (if ally).

Section II dealt with employment status as of April
1960 (when the decennial censu was taken), and the
respondent's first full-time jot 1 reaching age 24
(an age when most persons have co, eted their formal
education),

Section III sought information about the education and
training of respondents, including college attended, field
of study, type of degree granted, and years of attendance.
Other topics covered here included sources of financing
of post high school training (distinguishing between
undergraduate and graduate level support) and other types
of training respondents might have received, such as
apprenticeships; company training programs, corres-
pondence courses, military training applicable to civilian
occupations, and the like.

Section IV secured such background information as
age, sex, residence, father's occupation, marital status,
age and sex of children, and membership in professional
societies or associations.

WEIGHTING AND ESTIMATING PROCEDURES

The universe estimates of, persons for the pest-
censal survey were derived using differential weightings
within each of the selected occupation groups and
labor force categories by age groupings. Preliminary
to the assigning of weights, the survey cases returned
from the original and followup mailings were hand edited
and coded, punched on cards, transferred to computer
tapes, and machine edited for inconsistencies and other
problems. The edited cases were then arranged into
the 1960 occupational categories from which they had
been selected. Weights were established within these
categories by three age groups on the assumption that
the nonrespondents within each of the age groups were
adequately represented by those responding in the
same age group. Thus, within a given occupational
category, a ratio estimate was used for each of three
age groups. The age groups used were (a) under 25
years, (b) 25 to 54 years, and (c) 55 years and over,
The weight assigned to each sample record was cal-
culated by dividing the 1960 census total (based on
a 5-percent sample of the 1960 census) for each
occupation-age group by the total number of response
cases in the same occupation-age group.2

21ntegral rather than fractional weights were used in
the sample rec.:;rds in order to avoid problems of rounding
in the tabulations. As an example, if a weight was cal-
culated to be 100.37, 37 percent of the cases (selected
in a random manner on the computer) were given a weight
of 101 and the remainder were given a weight of 100.0.

The effect of this procedure was to produce universe
estimates consistent with known census totals. As an
example, for engineers as a group including professors
of engineering, the 14,716 respondents were weighted up
to the 1960 census total of 879,742. Tables 1-5 in
appendix D show the basic universe numbers involved
for persons in the scientific and engineering occupation
groups in the experienced civilian labor force in 1960
and 1962 and those employed in 1960 and 1962. Estimates
are also given by age and education categories. Table
6 in appendix D shows the weighted number of person:,
in each universe reporting selected variables in 1962.

Finally, since the estimates are based on a sample.
they may differ somewhat from the figure that would
have been obtained if a complete census had been taken
using the same schedules and operating procedures. As
in any survey work, the results are subject to errors of
response and of reporting, as well as being subject to
sampling variability. In this survey the levels of
nonresponse averaged around 28 percent for most
occupation groups. (The response rates for each of the
components in the sample are shown in appendix C.)
The results of a field followup procedure for a sub-
sample of the nonrespondents achieved a response rate
of around 30 percent for these cases and indicated that
substantial reduction in the overall 28-percent-
nonresponse rate would be attainable only with un-
reasonable expenditure of effort, The statistics
presented, therefore, embody the implicit assumption
that the characteristics of the 28 percent who failed to
respond are like those of the 72percent who did respond.
This procedure, of course, produces statistical un-
certainties, the magnitudes of which are unknow:,. Flow -
ever, the rather high level of nonresponse indicates
that the nonsampling variability is likely to have had a
greater effect on the data than the sampling variability,
Thus, the standard errors associated with the data in
this report should not be taken as adequate measures of
the reliability of the totals and percentages estimated
from the sample.

The standard error is primarily a measure of sampling
variability, i.e., of the variations that occur by chance
because a sample rather than the whole populati' a is
surveyed. The standard error does not include any
cumulative effects of processing errors, reporting
errors, or errors introduced by the failure to obtain a
response, since these factors have comparable effects
whether sample or complete coverage procedures are
used. The - 'lability of an estimated percentage or
frequency - -.:currence of a characteristic within a
population uncte; study, computed ny using sample data
for both numerator and denominator, depends upon both
the size of the percentage and the size of the total on
which the percentage is based.

The standard errors of totals and percentages esti-
mated from the sample for the five occupational groups
included in this report are shown in appendix E. The
chances are about 68 out of 100 that the estimate
obtained through the sample would differ from the one
that would have been obtained in a complete census by
less than the standard error, assuming that all factors
other than sampling are the same in the two situations,
It also follows that the chances are about 95 out of 100
that the sample estimate would not differ from a complete
census figure by as much as twice the standard error.
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through an enumeration survey of a sample of households
in the United States. The data from the Census enu-
meration differ from those collected through other
means, such as the National Register of Scientific and
Technical Personnel, surveys of employers of scientific
and technical personnel, or surveys of degrees granted
by universities and colleges due to a number of factors.
Among these are conceptual differences in the criteria
used to identify an engineer or a scientist, the different
collection techniques used, differences in the time period
to which the data apply, differences in question wording
and format of schedules, differences in coverage, differ-
ences in the methods used to process the original data.
differences in weighting procedures and in the population
controls, differences in extent and allocationof noninter-
view cases, and in the sampling variability used.

DEFINITIONS AND EXPLANATIONS

EMPLOYMENT STATUS. - -The data on employment
status relate to the calendar week prior to the date on
which the respondents completed their questionnaires.
This week is not the same for all respondents because
not all persons completed their questionnaires during
the same week. The questionnaires were in the field in
the spring and summer of 1962.

Employed persons comprise all civilians 14 years old
and over who were either (a) at work"--those who did
any work for pay or profit, or worked without pay for i5
hours or more on a family farm or in a family business;
or were (b) "with a job but not at work"--those who did
not work and were not looking for work but had a job or
business from which they were temporarily absent
because of bad weather, industrial dispute. vacation.
illness, or other personal reasons.

Persons are classified as unemployed if they were
14 years old and over and not "at work" but looking for
work. Unemployed persons who have worked at any time
in the past /are classified as the "experienced
unemployed."

The "civilian labor force" includes all persons
classified as employed or unemployed, as described
above. The "labor force" also includes members of the
Armed Forces (persons oa active duty with the United
States Army, Air Force, Navy, Marine Corps, or
Coast Guard). The "experienced civilian labor force"
comprises the employed and the experienced unemployed.
Since this report deals only with persons classified in
the experienced civilian labor force in 1960, the term
"labor force," when used in this report, is the equiva-
lent of "experienced civilian labor force" for 1960.

Persons "not in the labor force" comprise all those
14 years old and over who are not classified as members
of the labor force, including persons doing only inci-
dental unpaid family work (less than 15 hours during
the week).

HOURS WORKED.--The statistics on hours worked
pertain to the number of hours actually worked, and not
necessarily to the number usually worked or the scheduled
number of hours.

OCCETATIoN.--1-his report covers only persons
reported in the 196(1 Census of Population as scientists
and engineers (see appendix C), The data on occupation
for 1960, therefore, were derived from answers to
questions on the 1960 Census Household Questionnaire,
whereas the 1962 occupation data were derived from
answer: to questions on the Postcensal survey Question-
naire, reproduced as appendix A.

:'or an employeJ person, the information referred to
the im,ior job he heid during the reference period. For
experienced unemployed persons. i.e,. unemployed
persons who have had job experience. and for those not
in the labor force, the occupational information referred
to the last job that had been held.

INDUSTRY.--The data on industry in this report
refer to the job held during the week for which employ-
ment status and occupation was reported.

CLASS OF WORKER.--The class-of-worker infor-
mation refers to the same job as the occupation informa-
tion. The assigl.ment of a person to a particular
class-of-worker category is basically independent, how-
ever, of the occupation in which he worked. The
classification by class of worker consists of four
categories which are defined as follows:

1. Private wage and salary workers.--Persons who
worked for a private employer for wages. salary,
commission, tips, pay-in-kind, or at piece rates.

2. Government workers.-- Persons who worked for
any governmental unit (Federal. State. vocal. or inter-
national), regardless of the activity of the particular
agency.

3. Self-employed workers.--Persons who worked for
profit or fees in their own business, profession. or
trade, or who operated a farm either as an owner or
tenant. Included here are the owner-operators of large
stores and manufacturing establishments as well as
small merchants, independent craftsmen and professional
men, farmers, peddlers, and other persons who conducted
enterprises of their own. Persons paid to manage busi-
nesses owned by other persons or by corporations, on
the other hand, are classified as private wage and salary
workers (or. in some few cases, as government workers).

4. Unpaid family workers.--Persons who worked
without pay on a farm or in a business operated by a
person to whom they are related by blood or marriage.

FIELD OF WORK SPECIAI 1ZATION.--The data on
field of work specialization were based on a code chosen
by the respondent from a Fields of Specialization list
(shown in appendix A) as best describing the field in
which he was working.

WORK ACTIVITY.- -The work activity information
describes what was considered by the respondent to be
his major current sob. All activities which were a part
of the job, and the two most time consuming, were
indicated.
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unemployed."

The "civilian labor force" includes all persons
classified as employed or unemployed, as described
above. The "labor force" also includes members of the
Armed Forces (persons on active duty with the United
States Army, Air Force, Navy, Marine Corps, or
Coast Guard). The "experienced civilian labor force"
comprises the employed and the experienced unemployed.
Since this report deals only with persons classified in
the experienced civilian labor force in 1060, the term
"labor force," when used in this report, is the equiva-
lent of "experienced civilian labor force" for 1960.

Persons "not in the labor force" comprise all those
14 years old and over who are not classified as members
of the labor force, including persons doing only inci-
dental unpaid family work (less than 15 hours during
the week).

HOURS WORKED.--The statistics on hours worked
pertain to the number of hours actually worked, and not
necessarily to the number usually worked or the scheduled
number of hours.

OCCUPATION.- -This report covers only persons
reported in the 1960 Census of Population as scientists
and engineers (see appendix C). The data on occupation
for 1960, therefore, were derived from answers to
questions on the 1960 Census household Questionnaire,
whereas the 1962 occupation data were derived from
answers to questions on the Postcensal Survey Question-
naire, reprodliced as appendix A.

For an employed person, the information referred to
the moior job he held during the reference period. For
experienced unemployed persons, i.e., unemployed
persons who have had job experience, and for those not
in the labor force, the occupational information referred
to the last job that had been herd.

INDUSTRY.--The data on industry in this report
refer to the job held during the week for which employ-
ment status and o, cupation was reported.

CLASS OF WORKER.--The class-of-worker infor-
mation refers to the same job as the occupation informa-
tion. The assignment of a person to a particular
class -of- worker category is basically independent, how-
ever, of the occupation in which he worked. The
classification by class of worker consists of four
categories which are defined as follows:

1. Private wage and salary workers.--Persons who
worked for a private employer for wages. salary,
commission, tips, pay-in-kind, or at piece rates.

2. Government workers.--Persons who worked for
any governmental unit (Federal, State, local, or inter-
national), regardless of the activit, of the particular
agency.

3, Self-employed workers.--Persons who worked for
profit or fees in their own business, profession, or
trade, or who operated a farm either as an owner or
tenant. Included here are the owner-operators of large
stores and manufacturing establishments as well as
sma 11 merchants, independent craftsmen and professional
men, farmers, peddlers, and other persons who conducted
enterprises of their own. Persons paid to manage busi-
nesses owned by other persons or by corporations. on
the other hand, are classified as private wage and salary
workers (or, in some few cases, as government workers).

4. Unpaid family workers.--Persons who worked
without pay on a farm or in a business operated by a
person to whom they are related by blood or marriage.

FIELD OF WORK SPECIALIZATION.--The data on
field of work specialization were based on a code chosen
by the respondent from a Fields of Specialization List
(shown in appendix A) as best describing the field in
which he was working.

WORK ACTIVITY.--The work activity information
describes what was considered by the respondent to be
hip major current job. All activities which were a part
of the job, and the two most time consuming, were
indicated.
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EDUCATIONAL ATTAINMENT.--Educational attain-
ment in 1962 refers to the highest academic degree
reported by the respondent. Persons who reported
the bachelor's as the highest d-gree, if they also
reported having completed 5 years or more of schooling
beyond the high school level, were tabulated as having
a *bachelor's plus' degree, i.e., with some graduate
work but no graduate degree. The data on educational
attainment in 1960 were derived using the year given
by the respondent as being the date when the work
on each of his degrees was ended. If the work on
his highest degree was reported as ending in 1959 or
earlier, this degree was tabulated as the highest degree
attained in 1960; if not, the date work ended on the next

highest degree was examined, and so on, until the
highest degree with an end-of-work date of 1959 or
earlier was determined- and thereby tabulated as the
highest degree attained in 1960.

MARITAL STATUS.--This classification refers tothe
marital status of the person at the time of enumeration.
Persons classified as *married* comprise, therefore,
both those who have been married only once and those
who remarried after having been widowed or divorced.
Persons reported as separated (either legally separated
or otherwise absent from the spouse because of marital
discord) are classified as a subcategory of married
persons.
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Table 1.--Engineers and Scientists in the 1960 Labor Force, by Sex and Age in 1962

Sex and age in1162

Number Percent

Engineers
Physical
scientists

Biologics:
scientists

Mathema-
titans

Social
scientists Engineers

Physical
scientists

Biological
scientists

litiitherno.
ficians

Social
svellsts

BOTH SEXES

Total.... 579,742 135,822 32,219 37,733 68,331 100 100 100 100 100
Under 25 years. 17,276 4,670 1,285 2,437 988 2 3 4 6 1
25 to 34 years 243,523 44,273 9,027 13,158 16,823 2R 33 27 35 25
35 to 44 yearn 323,536 49,057 11,709 ,J,746 22,802 37 36 36 26 33
45 tc 54 years 166,143 23,554 6,160 7,194 14,842 19 17 19 19 22
55 years and over 129,264 14,268 4,692 5,198 12,276 15 11 14 14 19

MALE

Total... 873,416 127,082 27,748 27,836 52,024 100 1J) 100 100 100
Under 25 years 17,141 3,761 77'e 1,279 480 2 3 3 5 1
25 to 34 years 242,409 41,046 7,429 10,404 13,433 28 32 2V 37 26
35 to 44 years 320,961 46,361 10,362 7,322 18,884 37 36 37 26 36
45 to 54 years 164,301 22,320 5,207 5,223 10,582 19 18 19 19 20
55 years and over 128,604 13,594 3,973 3,608 8,645 15 11 14 13 17

FEMALE

Total 6,326 8,740 5,131 9,897 16,307 100 100 100 100 100
Under 25 years 135 909 508 1,158 508 2 10 10 12 3
25 to 34 years 1,114 3,227 1,598 2,754 3,390 - 18 37 31 22 21
35 to 44 years 2,575 2,696 1,347 2,424 3,818 41 31 26 24 24
45 to 54 years 1,842 1,234 953 1,971 4,260 29 14 19 2 26
55 years and over 660 674 725 1,590 4,231 10 8 14 16 -6

sums of the percentages may not equal 100 because of rounding.

Table 2.--Enginaers and Scientists in the 1960 Labor Force, by Sex and Educational Attainment in 1962

Highest degree held in 1962 and sel,

Number Percent 1

Engineers
Physical

scientists
Biological
scientists

Mathew-
ticians

Social
scientists Engineers

Physical
scientists

Biological
scientists

Mathema
tictans

Social
scientists

BOTH SEXES

Total 879,742 135,822 32,879 37,733 68,331 100 100 100 100 100
No degree 381,318 29,325 5,G07 11,158 8,611 43 22 15 30 13
Bachelor's 259,863 32,.-L 5,362 7,004 6 129 29 24 16 19 9
Bachelor's plus2 144,939 24,973 3,716 5,294 6,162 16 18 11 14 9
Master's 70,055 24,075 7,881 9,042 22,881 8 18 24 24 33
Ph. D 10,056 24,055 10,507 4,790 24,140 1 18 32 13 35
Other3 13,511 1,158 406 445 408 2 1 1 1 1

.

MALE

Total 873,416 127,082 27,748 27,836 52,024 100 100 100 100 100
No degree 377,411 27,578 3,795 6,673 6,308 43 22 14 24 12
Bachelor's 258,937 29,411 4,076 4,610 3,999 30 23 15 17 8
Bachelor's plus° 144,419 23,375 2,995 4,331 4,892 16 18 11 16 9
Master's 69,324 22,280 6,767 7,394 15,766 6 18 24 27 30
Ph. D 9,938 23,396 9,820 4,514 20,713 1 18 35 16 40
Other3 13,387 1,042 295 314 346 2 1 1 1 1

FEMALE

Total 6,326 8,740 5,131 9,897 16,307 100 100 100 100 100
No degree 3,907 1,747 1,212 4,485 2,303 62 20 24 45 14

Bachelor's 926 2,825 1,286 2,394 2,130 15 32 25 24 13
Bachelor's plus 2 520 1,598 721 963 1,270 8 18 14 10 8

Master's 731 1,795 1,114 1,648 7,115 12 21 22 17 41

Ph. D 118 659 687 276 3,427 2 8 13 3 21
Other3 124 116 111 131 62 2 1 2 1 ..

- Indicates less than n.5 percent.
1Sums of the percentages may not equal 100 because of rounding.
2Scme graduate work but no graduate degree.
'Includes associate, first professional, and registered nurse degrees.
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Table 3.-Median Age and Educational Attainment in 1962 for Engineers and Scientists in the
1960 Labor Force, by Sex

Highest deree field In 1%2 bf ses

Median ice le 1462

Engineers
Physical

scientists

Biological

scientists
Itathesabeens Social

scientists

MALE

Total 873,416 127,082 27,748 27,836 52,024
All degree-1 39.0 40.5 41.4 38.4

No '!egree 44.2 41.9 44.2 45.9 47.1
Bachelor's 36.6 37.8 38.7 34.2 37.6
i3achelnr's plus2 37.9 37.5 39.3 33.5 38.4
Mastert- 37.7 38.3 38.9 37.2 39.1
Ph. :) 39.4 40.2 41.5 40.7 42.8

FEMALE

Total 6,326 8,740 5,131 9,897 16,307
A21 degrees1 42.4 35.9 38.4 38.3 45.8

No degree 43.2 40.6 40.9 42.6 47.6
Bachelor" 42.8 31.1 32.3 32.6 37.8
Bachelor's plds2 39.9 36.6 37.9 35.8 45.9
Master's 40.7 36.2 41.8 40.4 46.0
Ph. D 40.7 44.1 43.7 53.8 48.0

Includes associate, first professional, and registered nurse degrees not shown separately.
2Some graduate work but no graduate degree.
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Table 5.--Engineers and Scientists in the 1960 Labor Force, by Age, Marital Status, and Educational Attainment
in 1962, by Sex

(Sums of the percentages may not equal 130 because of rounding)

9

Ado and Infest dere held a 362

Nee Fault

Total

Named Near
maned

S100001.
ewe*,
0 0040010

Total

timed hem
awned

Separated,

divamM,
a %mimedNeste Pawl lambs Peamt

ENGINEERS

Total" 87.,,416 100 92 C 2 6,326 100. t4 21 15
Age In 1962

25 to 34 years 242,409 100 89 10 1 1,114 100 83 17 -

35 to 44 year, 320,961 100 95 3 2 2,575 100 r7 29 4

45 to 54 y 1.4,301 100 9c 2 2 1,842 100 're:.
1-.

32

Highest 3egree held in 1962
No degree 377,411 100 93 4 3 3,90'7 100 71 1,. 15
Bachelor's 258,937 100 92 t 2 926 100 7t 12 12
Bachelor's p1us2 144,419 100 92 7 1 520 100 25 29 46

Master', 69,324 100 92 7 1 731 100 30 r4
Ph. D 9,938 100 91 7 2 118 100 90 10 -

PHYSICAL SCIENTISTS

Total! 127,082 100 69 9 2 8,740 100 49 42 9

Age in 1962
25 to 34 years 41,04t 100 86 13 1 3,227 100 59 3t 5

35 to 44 years 46.',1 100 94 5 1 2,696 100 46 44 10
45 to 54 years 22,320 100 93 4 3 1,234 100 47 38 i5

Highest degree held in 1962
No degree 27,578 100 88 9 3 1,747 100 58 2i it

5achelnr's 29,411 100 89 9 2 2,825 100 58 36 7
Bachelor's plus2 23,375 100 88 10 2 1,598 100 40 5t 4
Nester's 22,280 100 90 10 1 1,795 100 31 53 10
Ph. D 23,396 100 92 E. 1 659 100 irt 50 5

BIOLOGICAL SCIENTISTS

Total' 27,748 100 90 8 2 5,131 100 51 39 10
Age in 1962

25 to 34 years 7,429 100 85 14 1 1,590 100 60 37 3

35 to 44 years 10,362 100 95 4 1 1,341 100 51 39 10
45 to 54 years. 5,207 100 94 3 3 948 100 51 37 12

Highest degree held in 1962
No degree 3,795 100 84 12 4 1,212 100 61 23 17
Bachelor's 4,0"6 100 90 8 2 1,286 100 54 40 7
Bachelor's plus2 2 995 100 89 10 1 721 100 43 48 9
Easter's 6, 90 9 2 1,114 100 49 41 9
Ph. D 9,820 100 93 5 2 687 100 41 51 8

MATHEMATICIANS

Total" 27,836 100 85 12 3 9,897 100 57 32 11

Age in 1962
25 to 34 years 10,404 100 82 17 . 1 2,754 100 64 34 3
35 to 44 years 7,322 100 91 7 2 2,424 100 58 34 8
45 to 54 years 5,223 100 90 8 3 1,971 100 46 35 19

Highest degree held in 1962
No degree 6,673 100 84 10 6 4,485 100 61 24 15

Bachelor's 4,610 100 84 14 2 2,394 100 63 30 8
Bachelor's plus2 4,331 100 85 14 1 963 100 45 43 12
Master's 7,394 100 83 14 3 1,648 100 49 4', 4
Ph. D 4,514 100 91 9 - 276 100 49 41 10

SOCIAL SCIENTISTS

Total' 52,024 100 90 8 3 16,307 100 45 41 14

Age in 1962
25 to 34 years 13,433 1.00 86 13 1 3,390 100 59 37 3
35 to 44 years 18,884 100 91 t 2 3,918 100 ,_ 35 12
45 to 54 years 10,582 100 93 4 3 4,260 100 47 36 16

Highest degree held in 1962
No degree 6,308 100 88 8 4 2,303 100 48 26 25
Bachelor's 3,999 100 86 10 4 2,130 100 62 30 8
Bachelor's plus2 4,892 100 91 7 2 1,270 100 46 39 15
Master's 15,766 100 88 10 2 7,115 100 41 49 10
Ph. D 20,713 100 92 6 2 3,427 100 41 44 15

- Indicates less than 0.5 percent.
'Includes age groups under 25 years and 55 years and over and associate, first professional, and registered nurse degrees not

shown separately.
25cue graduate wc-k but no graduate degree.
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Table 6.--Engineers and Scientists in the 1960 Labor Force Reporting U.S. Citizenship,
by Educational Attainment in 1962

Highest degiee held in 1962 Engineers Physical
scientists

Biological
scientists

Mathematicians
Social

scientists

Total number 879,742 135,822 32,879 -37,-..:3 )3',3)-31

PERCENT CITIZENS

No leerc.)e 99 97 98 IT:
)laehelors- 99 99 100 99 I.)0
Hackie lor' s plus.' 99 99 99 1.-.,,) . ;
Master's 9t 98 99 '..,9

.,,,

Ph. D 94 94 97 ck:t

Home ;raAuate work but no raJliate iegree.

Table 7.--Engineers and Scientists in the 1960 Labor Force With Ph. D. Degree in 1962 Reporting U.S. Citizenship
by Sex and Age in 1962

Characteristic Engineers Physical
scientists

Biological
scientists

Mathematicians Social
scientists

Total number 10,056 24,055 10,507 4,790 24,140

PERCENT CITIZENS

Sex
Male 94 95 98 9r 98
Female 95 90 % 90 100

Age in 19u2
25 t,.:) 34 years 85 93 92 94 9(
35 to 44 years 90 93 98 97 99
45 to 54 years 99 97 100 97 99
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Table 8.-- Engineers and Scientists in the 11160 Labor Force by Educational Attainment and

Division of Residence in 1962

(Sums of the percentages may not equal 10C because ci rounding)

11

Ocupationm1960NWhighestJerm
fieldin1962

AHMvismosi 2
New
EmeNW

Middle
Wok

East

North

Central

,

lest

Nod%
Central

Souffl

Atlantic

fast

$ot
Central

Vest

south

Central

Swam Patihc

Mosby Percent

ENGINEERS

Total3 879,742 100 7 22 22 6 11 4 7 4 18
No degree 3-81,318 100 7 22 24 7 11 4 6 4 16
Bachelor's 259,863 100 6 20' 23 6 12 5 7 4 18
Bachelor'. n1:.4 144,939 100 8 22 20 6 10 3 8 4 19
Master's 70,055 100 10 28 16 4 10 3 6 3 20
Ph. 0 10,056 100 6 31 16 5 11 3 5 2 21

?HYSICAL SCINTICTS

Tota13 135,822 100 6 23 17 6 12 4 12 7 13
No degree 29,325 100 5 24 22 7 11 4 10 7 11
Bachelor's 32,236 100 5 22 19 5 12 5 16 6 10
Bachelor's plus4 24,973 100 7 20 15 6 12 6 13 7 15
Master's 24,075 100 7 21 15 5 10 5 16 8 13
Ph. D 24,055 100 7 27 16 5 15 2 7 6 15

BIOLOGICAL SCIENTISTS

Tota13 32,879 100 6 15 17 10 17 6 8 7 15
No degree 5,007 100 7 19 19 7 16 6 7 6 14
Bachelor's 5,362 100 6 15 15 17 5 8 8 16
Bachelor's plis4 3,716 100 4 13 15 13 14 3 10 8 21
Master's 7,881 100 5 13 19 11 15 8 8 7 13
Ph. D 10,507 100 6 14 17 9 19 5 8 7 16

MATH MATICIANS

Total' 37,733 100 7 23 16 7 17 4 6 4 15
No degree 11,158 100 7 31 16 7 14 3 5 2 16
Bachelor's 7,004 100 9 26 15 5 18 7 4 4 13
Bachelor's plus4 5,294 100 6 17 11 8 23 4 7 6 19
Master's 9,042 100 8 20 18 6 19 4 7 5 12
Ph. D 4,790 100 7 18 22 9 13 2 7 . 4 17

SOCIAL SCIENTISTS

Total3 68,331 100 7 21 19 8 16 4 7 4 14
No degree 8,611 100 6 26 22 7 13 3 6 3 14
Bachelor's 6,129 100 8 29 14 7 22 4 6 2 9

Bachelor's plus 4 6,162 100 6 20 16 9 21 3 4 5 15
Master's 22,881 100 7 19 20 7 16 4 8 4 15
Ph. D 24,140 100 8 20 21 9 13 5 6 3 15

1Geographic divisions arc comprised of the fpllowing groups of States: New Fngland - Maine, New Hampshire, Vermont,
Massachusetts, Rhode Island, Connecticut; Middle Atlantic - New York, New Jersey, Pennsylvania; East North Central - Ohio,
Indiana, Illinois, Michigan, Wisconsin; West North Central - Minnesota, Iowa, Missouri, North Dakota, South Dakota, Nebraska,
Kansas; South Atlantic - Delaware, Maryland, District of Columbia, Virginia, North Carolina, South Carolina, Georgia, Florida;
rest South Central - Kentucky, Tennessee, Alabama, Mississippi; West South Central - Arkansas, Louisiana, Oklahoma, Texas;
Mountain - Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada; Pacific - Washington, Oregon, California,
Alaska, Hawaii.

`Includes other than United States.
3lncludes associate, first professional, and registered nurse degrees not shown separately.
4Some graduate work but no graduate degree.
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Table 9.Engineers and Scientists in the 11160 Labor Force, by Occupation of Father

(Sums of the percentages may not equal 100 because of rounding)

FAMWsomplatkal Empmem Physical

soelbsh
Bmftal
sunfish

laithesOmmu SacialsomMsh

Total.... 879,742 135,822 32,879 37,733 68,331
Percent 100 100 100 100 100

White-collar workers 44 46 42 51 55

Professional, technical, and kindred workers 14 18 18 19 20
Engineering 6 4 3 3 3
Physical sciences - 1 1 1 1

Biological and agricultural sciences - - 1 - -
Mathematics - - - 1 -

Social sciences - - -
th

- 1

College personnel not elsewhere classified - 1 1 1 1

fecondary school teachers 1 1 1 1 2

Elementary school teachers - - 1 1 -
Technicians 1 1 1 1 -
Other 6 10 9 10 12

Managers, officials, proprietors, except farm 1) 18 16 21 23
Clerical and kindred workers 5 4 4 5 5

Sales workers 6 6 4 6 7

Farm workers 11 11 27 9 11
Farmers and farm managers 10 10 26 19 11
Farm laborers 1 1 1 -

Service workers 3 3 2 3 2

Blue-collar workers 34 31 23 27 21
Craftsmen, foremen, and kindred workers 22 18 14 16 13

Operatives and kindred workers 9 9 6 9 6
Laborers, except farm ad mine 3 4 3 2 2

In Armed Forces 1 1 - 1 1

Not living 7 6 6 7 7
Not in labor force 1 1 1 1 1

- Indicates less than 0.5 percent.
'Occupation when the member of the 1960 labor force was about 16 years old.
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Table 10.--Engineers and Scientists in the 1960 Labor Force Reporting Father Employed sa Professional, Tedmical,
or Kindred Worker, by Sec and Educational Attainment in 1962

Highest lava held in 1962 sod SDK

Percent resoling father employed as polessionl, ledvaral, of hotted worker'

Engineers Physical
xemists

Biological
scientists

Nallsesaticians Social scientists

BOTH ::F.XES

No degree 10 12 10 11
Bachelor 's 16 16 17 20
Bachelor's p1us2 18 17 19 18 23
Master' s 20 21 18 18 21
Ph. D 23 30 23 30 22

All degrees" 15 18 18 19 20

No degree 11 12 8 12 12
Bachelor's 17 15 10 16 18
Bachelor's plus2 18 18 17 17 23
Master's 20 18 16 15 20
Ph. D 22 29 23 29 21

All degrees' 15 18 17 17 20

FEMALE

No degree 9 11 14 10 12
Bachelor's 25 31 27 2P 13
Bachelor's plus2 24 23 27 29 31
Master's 23 37 26 29 22
Ph. D 42 50 26" 21 31

All degrees' 15 27 24 22 22

'Occupation of father when the member of the 1960 labor force was about 16 years old.
20o' me graduate work but no graduate degree.
in addition to the five ettegories :town above, all degrees include assoo iate , f rst professional, and re II! Fterei nurse

degrees not shown separately.
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Table 11.--Class of Worker by Educational Attainment, for Engineers and Scientists Employed in 1960

HiglestdemeatellodclassofwarlemMM60 Engineers
PilySKS1

umbsts sum
bgml
bsts

Alatheasbcomn SocwInAmbsn.

Total in occupation in 1960 879,742 i 1.3r,,022 32,879 37,733 64,331
Not employed 11,868 .,903 1,346 1,325 1,756
Employed P67,874 132,919 31,533 36,408 66,575

Perre.,,
'

70r, 10.

ALL DEGREES

Private wage and salary workers 79 73 31 fl 44
Government workers2 18 24 67 38 53

Self-employed workers 3 3 2 1 3

NO DEGREE

Private wage and salary workers 78 81 43 72 59

Government workers2 20 15 50 27 34
Self-employed workers 2 4 7 1 7

BACHELOR'S

Private wage and salary workers 80 78 28 71 59
Government workers2 17 .19 71 29 39
Self-employed workers 3 3 1 - 2

BACHELOR'S PLUS3

Private wage and salary workers 82 70 31 58 45
Government workers2 16 26 68 41 52
Self-employed workers 2 4 1 1 3

MASTER'S

Private wage and salary workers.... 79 68 23 50 39

Government workers2 19 29 76 49 60
Self-employed workers 2 3 1 1 1

DOCTOR OF PHILOSOPHY

Private wage and salary workers 68 67 30 41 40
Government workers2 27 32 70 59 57
Self-employed workers 5 1 - - 3

- Indicates less than 0.5 percent.
lIncludes associate, first professional, and registered nurse degrees not shown separately.
2lncludes employees of publicly controlled educational institutions.
Some graduate work but no graduate degree.
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Table 12.--Employed Engineers and Scientists, by Industry Group and Educational Attainment: 1960
(Sums of the percentage(' may not equal 100 because cf rouorng)

15

&combos pad Ai in 1962

AC,Wuttorm

AgnicuMge,

tomstry,and

fisheries

Mmmg Construchm

i

MonWacturmit

Transportation,

conownicatmk
and public

Wholesale

and

trade

Finance,

and

real estate
Mmber Percent

E'I0TNEERS

Totals 8( 7,874 100 2 10 5f 3 i

No 1egree 387,804 100 1 12 53 11 4 1
bachelor's 247,407 100 2 11 58 8 3 1
hachelur's plus? 149,122 100 2 8 60 2 1
Master's 53,206 100 - 1 4 f,o 3 2 1

Ph D 7,095 100 - 2 - 35 2 1 -

PHYSICAL SCIENTISTS

Total' 132,919 100 - 10 1 49 2 1 -
No degree 30,773 100 - 7 1 t 3 3 1 -
bachelor's 30,192 100 - 15 1 5': 3 1 -
Bachelor's plus' 27,277 100 - 10 1 44 3 1 -
Master's 20,237 100 - 14 - 39 1 1 -
Ph. 5

hIOLOCICAL SCIENTISTS

20,525 100 - 3 - 38 1 _

Total' 31,533 100 C - 1 9 - 1 _
No degree 5,110 100 It 2 10 1 4 1
Bachelor's 4,835 100 5 - 1 14 1 2 1
Bachelor's plus' 4,073 100 4 10 - 1 -
Master's 6,907 100 4 9 - 1 -
Ph. 0 8,778 100 3 - - - -

MATHEMATICIANS

Total' 36,408 100 - 1 1 23 5 3 i2
No degree 11,900 100 - 1 1 32 10 5 14
Bachelor's 0,109 100 - 1 1 24 7 1 26
Bachelor's plus' 0,125 100 2 1 15 3 2 7
Master's 7,478 100 - - 14 2 1 8
Ph. 0 3,. 15 100 u - - 2

SOCIAL SCIEW:STS

Total' 06,575 100 11 2 3 2
No de?ree 9,014 100 25 7 10 4
Bachelor's 5,427 100 1 31 0 5 3
Bachelor's plus' 7,945 100 18 1 1 4
Master's 11,137 100 b 1 1 2
Ph. D 20,010 100 1

- 711dIcatec less than 0.5 percent.

'includes associate, first professional, and registered nurse degrees not .hewn separately.
'Soma graduate worx but no graduate degree.
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Table 12.-- Employed Engineers and Scientists, by Industry Group and Educational Attainment 1960 -- Continued
(Sums of the percentages may not equal 100 because of rounding`

Smote indus tries

Public
administration

Octopetwe and highest deree held in 1%0
Bu

at
siness

repair
wont

Professional and related services

Educational insidutions
Other prctessional

and related
servicesCOOP" ad

universities
Secondary
schools

Elementary
sdea4s

Olher educational
msbtabons

ENGINEERS ,

Tot l' 7 8
No degree 2 1 - b 9

Bachelor's 2 - - 8 8

Bachelor's plus2 5 2 - 8 7

Master's 6 10 - 11 7

Ph. 0 14 30 - 11

PHYSICAL SCIENTISTS

Total' 4 13 - 8 11

No deEree 4 d. 6 9

Bachelor's 3 2 - - 7 12

Bachelor's plus2 4 13 - - 9 14

Master's 3 20 - 9 14

Ph D 5 36 - 9 7

BIOLOGICAL SCIENTISTS

Total' 2 44 1 - 14 21

Nc degree 3 17 1 - 2 20 22

Bachelor's 1 11 - 1 1 21 42

Bachel,-'s plu, 2 2 3 - 1 1 20 25

Master's 1 48 1 - 1 12 22

Eh D 1 76 - - 1 6 8

MATHEMATICLANS

Total' a 24 1 - 8 19
No degree 3 3 - - 1 9 20

Bachelor's 5 4 - 8 22

Bachelor's p1us2 5 22 2 - 1 8 23
Master's 4 46 1 7 17

Ph. D 3 79 1 - 5 5

SOCIAL SCIENTISTS

Total' 3 51 1 1 4 10 12

No degree 6 14 2 - 3 7 19
Bachelor's 7 15 2 2 3 4 22

Bachelor's plus2 4 37 2 1 3 8 20

Master's 2 56 2 2 7 10 11

Ph. D 2 75 - 13 5

Table 13.-Years of Job Tenure for Employed Engineers and Sdontlsts: 1960

(Sums of the percentages may not equal 100 because of rounding)

Time with employing orpaintion in 14160 Engineers Piratical

scrod's!'
Bieleacal
anotists lathemeticians

Secial
statists

Total 867,874 132,919 31,533 36,408 66,575

Percent 100 100 100 100 100

Less than 1 year 3 4 3 3 3

1 year but less than 2 years 10 10 10 12 11

2 years but less than 3 years 8 9 11 10 11

3 years but less than 4 years 8 10 9 11 10

4 years but lees than 5 years 7 8 7 9 9

5 years but less than 10 years 25 26 23 21 22

10 years but less than 15 years 16 15 19 13 18

15 years but less than 20 years 8 8 7 7 6

20 years but less than 25 years 6 5 4 4 4

25 years but less than 30 years 3 3 4 3 3

30 years or more 5 4 4 6 4
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Table 14. - Median Years of Job Tenure for Employed Engineers and Scientists. by Sex. At*.
and Educational Attainment 1960

Occupation group and nee 1019600d se.

Nathan sets of se tenure on 19601

Totil2 No degree BacheIses Bachelors
efuor,

Masters Ph. D.

ENGI!:EERS

Total 867,874 387,P44 247,407 149,122 53,2,6 7,095
Both sexes'

25 tc 34 years
7.7
4.5 .4

r.9
4.4

5.8
4.2

r.4
-..2

5.8
3.2

35 to 44 years 9 10.0 8.7 8.1 7.2 r.3
45 to 54 years 14.8 14.5 16.9 13.5 14.5 9.7
55 to 64 years 23.5 23.8 25.9 19.1 13.t 24.3

Male 7.3 9.lt t.9 5.8 r.3 5.7

PHYSICAL SCIENTISTS

Total 132,919 30,773 30,192 27,277 20,237 20,525
Both sexes' 7.0 9.0 7.1 5.2 7.0 6.8

25 to 34 years 4.2 5.6 4.7 3.9 4.) 3.4
35 to 44 years 9.2 12.1 10.3 8.4 8.1 7.9
45 to 54 years 16.3 17.5 18.4 15.9 15.5 12.6
55 to t4 years 22.3 27.3 21.6 17.5 19.1 18.6

Male 7.1 9.3 7.4 5.3 -.. r.8
Female 4.2 3.5 4.0 4.3 5.4 7.6

BIOLOGICAL SCIENTISTS

Total 31,533 5,116 4,835 4,673 6,907 8,778
Both sexes' 7.3 8.2 7.2 5.0 7.6 7.7
25 to 34 years 3.7 4.9 4.4 5.3 3.5 3.5
35 to 44 years 8.4 9.7 10.8 9.0 8.7 7.0
45 to 54 years 14.2 12.9 18.4 13.0 13.9 13.8
55 to 64 years 24.1 21.8 27.4 18.5 27.3 19.2

Male 7.6 9.2 8.3 5.5 7.7 7.8
Female 4.8 5.9 3.7 3.6 7.1 7.0

MATHEMATICIANS

Total 36,408 11,906 6,109 6,125 7,478 3,615
Both sexes' 6.0 8.9 5.3 3.7 5.4 8.4

25 to 34 years 3.9 4.7 4.1 3.4 3.7 3.8
35 to 44 years 8.0 11.4 10.7 6.1 6.7 7.2
45 to 54 years 16.7 18.0 14.6 10.3 10.7 13.9
55 to 64 years 26.1 19.8 30+ 8.4 18.1 24.3

Male 5.9 9.9 6.0 3.5 5.5 7.7
Female 6.2 7.6 4.3 5.1 5.1 14.9

SOCIAL SCIENTISTS

Total 66,575 9,024 5,427 7,'45 21,137 20,016
Both sexes' 6.4 9.0 5.8 4.2 5.4 7.8

25 to 34 years 3.2 3.9 4.0 3.0 3.0 3.6
35 to 44 years 7.0 8.6 8.0 7.0 6.0 6.8
45 to 54 years. 11.7 14.3 13.9 11.5 9.8 11.1
55 to 64 years. 16.7 17.1 13.0 13.8 17.0 16.7

Male 6.3 9.6 6.7 4.2 4.8 7.7
Female 6.7 .7.2 4.1 4.4 6.9 8.3

1Median number of years with organization by which employed in 1960.
2Includes associate, first professional, and registered nurse degrees not shown separately.
3Some graduate work but no graduate degree.
4Based on all ages, including under 25 years and 65 years and over.
'Too few females to warrant presentation of separate data.
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CHARACTERISTICS OF AMERICA'S ENGINEERS AND SCIENTISTS

Table 16.--Employod Engineers and Scientists Reporting Same Work Specialisation and Occupation, by Sox. Age,
and Educational Attaimnont 1960

19

Highest dope held, sex, and age in MAO

Events Physical scientists

Total
mem

Paced al
total mestill
agimmiat

as sloth
spacializatica

Total
Nebo

Ramat at total repotting same work specialize
aid occupation

on

Total 1 Chemistry
Other physical

sciences

Total 867,874 91 132,919 78 10 52 16

. NO DEGREE

Total 387,864 89 30,773 68 3 54 10
Male 384,129 89 28,939 68 3 55 10
Female 3,735 33 1,834 53 3 46 4

25 to 34 years 87,045 89 8,755 70 4 58 8
35 to 44 years 126,114 90 7,917 64 4 46 14
45 to 54 years 87,782 87 6,537 73 2 60 11

BACHELOR'S

Total3 247,407 94 30,192 82 5 60 18
Male 246,612 94 27,658 82 5 58 19
Female... 795 64 2,534 89 5 75 9

25 to 34 years-. 97,095 93 11,764 83 6 57 20
35 to 44 years 86,518 94 9,826 83 4 57 22
45 to 54 years 29,636 95 3,882 80 1 69 10

BACHELOR'S PLUS'

Total' 149,122 93 27,277 75 11 48 17
Male 148,657 94 25,344 76 11 47 18
Female 465 59 1,933 64 2 58 4

25 to 34 years 62,584 94 11,450 74 12 47 15
35 to 44 years 49,372 94 8,301 77 8 47 22
45 to 54 years 18,207 91 3,235 70 6 41 23

MASTER'S

Total3 53,266 88 20,237 80 15 41 25
hale 52,610 89 18,978 80 15 40 25
Female 656 68 1,259 89 10 62 17

25 to 34 years 21,732 89 7,801 81 17 32 32
35 to 44 years 18,937 89 7,056 84 15 46 23
45 to 54 years 7,886 85 3,190 78 11 47 20

DOCTOR OF PHILOSOPHY

Total3 7,695 81 20,525 90 22 56 11
Male 7,589 82 19,866 90 23 56 11
Female 106 6 659 82 12 60 10

25 to 34 years 2,418 90 6,530 91 24 56 11
35 to 44 years 3,206 81 8,467 90 22 58 10
45 to 54 years 1,413 62 3,345 86 20 53 13

- Indicates less than 0.5 percent.
'Sums of the individual percentages may not equal the total because of rounding.
2Includms associate, first professional, and registered nurse degrees not shown separately.
=Includes age groups under 25 years and 55 years and over not shown separately.
Some graduate work but no graduate degree.
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Table 16.--Employed Engineers and Scientists Reporting Same Work Specialisation and Occupation, by Sex, Age,
and Educational Attainment 1960-Continued

NOW degree held, sex, mid age is 1%0

Biological mastitis Ibtheashasos Sacral Vientists

Total
war

Paced of total isporhsg sass sod
specialization ad occupl000

Totalwow

Percent
total

of
what

mathematics
or statistics

as oak
specialization

Total
nester

Percent of Iola mods* sae Berk
speollizahos end motor

Tots s 81010fiCal
sciences

ArICiihill
sciences

Total I Ps Yc°14Y
Otte social

swims

Total2 31,533 83 53 30 36,408 73 66,575 55 23 32

NO DEGREE

Total3 5,116 67 33 35 11,906 57 9,024 25 .,` 20
Male 3,8% 74 30 44 7,302 49 6,692 23 3 ?0
Female 1,222 54 7 47 4,604 70 2,332 31 ;1.

25 to 34 years 970 68 32 36 2,461 52 1,614 25 7 18
35 to 44 years 1,183 70 34 36 2,718 61 2,040 22 3 19
45 to 54 years 1,072 73 34 39 2,4% 61 2,339 21 3 18

BACHELOR'S

Total3 4,835 82 38 45 6,109 76 5,427 2.1 4 17
Male 3,716 86 28 58 4,131 71 3,620 20 1 19
Female 1,119 71 69 2 1,978 88 1,807 23 10 13

25 to 34 years 1,710 84 37 47 2,441 76 2,148 14 4 10
35 to 44 years 1,508 85 30 55 1,337 73 1,396 22 1 21
45 to 54 years 665 81 27 54 819 78 904 28 5 23

BACHELOR'S PLUS4

Tota13 4,673 76 46 30 6,125 75 7,945 46 17 29
Male 3,893 78 42 36 5,123 74 6,426 44 15 29
Female 780 67 67 1,002 80 1,519 54 25 29

25 to 34 years 1,684 81 49 32 2,955 74 3,266 50 19 31
35 to 44 years 1,307 69 34 35 1,239 59 1,640 46 16 30
45 to 54 years 712 84 41 43 701 87 1,168 37 9 28

MASTER'S

Total3 6,907 84 48 36 7,478 80 21,137 57 25 31
Male 5,983 86 45 41 6,085 81 14,558 60 24 36
Female 924 70 69 1 1,393 80 6,579 48 28 23

25 to 34 years 2,441 85 54 31 2,856 80 6,416 65 36 29
35 to 44 years 2,449 86 45 41 2,483 79 7,328 59 25 34
45 to 54 years 1,201 79 47 32 1,188 78 4,207 44 16 28

DOCTCR. OF PHILOSOPHY

Total3 8,778 93 76 16 3,615 91 20,016 75 33 43
Male 8,212 92 75 17 3,344 91 17,114 77 32 45
Female 566 91 90 1 271 93 2,902 76 43 33

25 to 34 years 2,103 95 85 10 872 89 3,699 84 52 32
35 to 44 years 2,726 92 72 20 1,336 86 7,898 75 33 42
45 to 54 years 1,755 91 77 14 916 99 4,830 78 29 49
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Table 17.-Two Most important Work Activities of Employed Engineers and Scientists: 1960

21

esaiebvityl EM euus .1

sclenbils

Booleeical

'audits
IMMadecians Seam

smelts

Total 867,874 132,919 31,533 36,408 66,575
Percent= 100 100 100 100 100

Teach courses 2 10 30 20 43
Recruit, train people in the urganIzat;s1 2 2 3 2 2
Engage In basic research 2 20 32 11 16
Engage in applied resear !-., pr(Auct development 15 28 18 13 6
Administer, servis: r....:uryn, level:potent 5 8 7 4 4
Consult, advise client:;, cus.,,.mers an technical matters 11 6 6 6 3

Make drawings, blueprints, models 13 2 1 2 -
Make forecasts, estimate markets 2 1 - 4 5
Exploration, field work 4 9 8 2 1
Design, modify equipment, machinery, production processes 17 2 - 1
Supervise work of subordinates 26 21 16 17 11
Quality control, set precision standards 3 13 3 1 -

Public relations, publicity work, speeches 1 1 3 - 3
Budgeting, costing, controlling, allocating expenditures 4 1 1 4 2
Test'new, experimental equipment 6 3 1 1
Travel 3 1 2 1 2
Construct equipment, apparatus, prosthetic devices 1 1 - -
Treat patients - 6

Counsel clients, students 1 2 2 6 22
Supervise production, construction 9 3 6 1 1
Write technical, general reports on projects 12 15 10 11 10
Coordinate activities of professional. peers 5 1 2 2 3
Keep records 4 6 6 15 5
Statistical analysis 2 1 1 28 7

Technical sales 5 1 1 1 1
Negotiate contracts, raise funds 1 - - -
Brief superiors on own work 2 2 1 3 1
Plan future operations 5 2 2 3 3
Compile and annotate bibliography, search and select literature - 1 1 - 2
Other 7 6 8 9 10

- Indicates less than 0.5 percent.

/Respondents were asked to indicate the activities which were a part of their work in their major current position of employ-
ment and to further indicate on which two of these activities they spent the most time.

=Suss of individual percentages exceed 100 because of multiple responses.

Table 18.--Occupation at Ago 24 for Employed Engineers and !Mandate: 1960
(Sums of the percentages may not equal 100 because of rounding)

Octwesbonstass24/ Niemen
NOW
m5mlbsts

Bmkeice
scimeits Walleaaticiam

Semi
scavesis

Total 867,874 132,919 31,533 36,408 66,575
Percent 100 100 100 100 100

White-collar workers 83 91 89 94 93
Professional, technical, and kindred workers 74 86 83 74 77
Same occupation as in 1960.. 61 69 55 50 42
Other scientific or engine.v.'ng occupations 1 5 5 6 3
Secondary sehool teachers 1 3 7 8 13
Technicians . 8 6 5 2 1
Other professional, technical, and kindred workers 3 3 11 8 18

Clerical workers 4 3 3 16 9
Other white-collar workers5 5 2 3 4 7

Blue-collar workers 17 9 11 6 7
Craftsmen, foremen, operatives, and kindred workers 15 5 5 3 4
Other blue-collar workers/ 2 4 6 3 3

/Full-time job held at age 24 or first such job thereafter if not employed at 24.
2Includes sales workere.and managers, officials, and proprietors.
/Includes farm workers and service workers.
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Table 19. - -Whit Collar Occupations at Age 24, for Employed 610110141 and Scientists, by Sex and Educational
Attainment: 1960

Gompshos on MO aelstage241

Both saes Male

Madge , Bachelor's
B acaMafs04 M PA. D. Noftme *hew's. Ea Wm %ow

ENGINEERS

Total 387,864 247,407 149,122 53,266 7,695 384,129 246,612 148,657

Occupation at age 24, percent
Same as in 1960 41 61 60 58 43 41 62 60
Profess:0nel, technical, or kindred 62 85 86 89 95 62 85 86
White collar' 73 92 91 94 98 73 85 91

PHYSICAL SCIENTISTS

Total 30,773 30,192 27,277 20,237 20,525 28,939 27,658 25,344
Occupation at age 24, percent
Same as in 1960 62 71 b9 70 80 61 71 69
Professional, technical, or kindred 78 85 89 95 96 77 85 86
White collar' 84 92 94 97 98 83 91 93

BIOLOGICAL SCIENTISTS

Total 5,116 4,835 4,673 6,907 8,778 3,894 3,716 3,893
Occupation at age 24, percent *
Same as in 1960 49 56 53 53 63 49 53 53
Professional, technical, or kindred 69 78 83 87 92 66 72 80
White collar' 78 87 91 92 95 74 83 89

MATHEMATICIANS .

Total 11,906 6,109 6,125 7,478 3,615 7,302 4,131 5,123
Occupation at age 24, percent

Same as in 1960 40 60 47 50 67 38 57 49
Professional, technical, or kindred 52 78 78 90 92 52 73 78
White collar' 90 96 95 98 1C0 88 94 95

SOCIAL SCIENTISTS

Total 9,024 5,427 7,945 21,137 20,016 6,692 3,620 6,426
Occupation at age 24, percent
Same as in 1960 33 39 33 38 51 31 40 38
Professional, technical, or kindred 51 69 74 81 88 49 67 72
White collar' 86 % 92 96 77 83 94 90

'Full -time Job held at ace 24 or first such Job thereafter if not employed at age 24.
2Some graduate work but no graduate degree.
'Includes professional, technical, and kindred; managers, officials, and proprietors; clerical; and sales occupations.
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Table 19.--White-Collar Occupations at Age 24, for Employed Engineers and Scientists. by Sex and Educational
Attainment 1960-Continued

Occupation in MO ad dap MI

ND -Con. Fatale

linsta's Pk. D. No dorm Moises Badakn's
phot Master's MAI

ENGINEERS

Total 52,610 7,589 3,735 795 465 656 106
Occupation at age 24, perce..t
Same as in 1960 58 42 30 26 48 46 70
Pr6fessional, technical, or kindred 89 95 48 76 86 88 100
White collar' 94 98 97 100 100 100 100

PHYSICAL SCIENTISTS

Total 4118,978 19,866 1,834 2,534 1,933 1,259 659
Occupation at age 24, percent
Same as in 1960 71 80 66 73 63 56 66
Professional, technical, or kindred 95 97 90 94 96 95 93
White collar' 97 99 99 98 99 100 93

BIOLOGICAL SCIENTISTS

Total 5,983 8,212 1,222 1,119 780 924 566
Occupation at age 24, percent

Same as in 1960 54 64 51 67 54 50 51
Professional, technical, or kindred 86 92 80 96 96 95 95
White collar' 92 95 90 100 90 98 100

NA.TIIEWATICIANS

Total 6,085 3,4 4,604 1,978 1,00.2 1,393 271
Occupation at age 24, percent

Same as in 1960 52 67 43 65 33 43 62
Professional, technical, or kindred 89 92 53 89 77 93 97
White collar' 98 100 95 100 100 100 lin,

SOCIAL SCIENTISTS

Total 14,558 17,114 2,332 1,807 1,519 6,579 2,902
Occupation at age 24, percent
Same as in 1960 41 53 39 36 37 31 36
Professional & technical, or kindred 77 88 58 74 81 91 88
White collar' 94 97 94 98 100 100 98
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Table 21.--Employment Status in 1962 of Engineers and Sciendsts in dal 1960 Labor Force

25

issitovemit Mae 111 Be 1
Intim I

scientists
Slallamilsons

Social

scientists

Nodal Pensat Minim

Total in 1960 labor force 879,742 100 135,822 100 32,879 100 37,733 100 68,331 100

In 1962 labor force2 860,883 98 131,449 97 31,389 95 34,904 93 t».,721 95
Armed Forces 1,742 - 534 - 148 - 189 -1 128 -
Civilian labor force 859,141 98 130,915 96 31,241 95 34,715 92 64,593 95
Employed 850,938 97 129,459 95 30,966 94 34,355 91 63,914 94

At work 787,485 90 117,255 86 27,850 85 30,148 80 50,279 74
Full time 778,936 89 113,767 84 2t,782 81 29,1f)0 77 47,468 69
Part time 8,549 1 3,488 - 3 1,068 3 988 3 2,811 4

With a Job but not at work 63,453 7 12,204 . 9 3,116 9 4,207 11 13,635 20
Unemployed 8,203 1 1,456 1 275 1 360 1 679 1

Not in 1962 labor force 18,859 2 4,373 3 1,490 5 2,829 7 3,610 5

- Indibates less than 0.5 percent.
1Spring-summer, 1962.
2Labor force in 1960 does not include Armed Forces.

Table 22.--Engineers and Scientists not in the Labor Force, by Ap, Educational Attainment, by SIM 1962

Age ad Milked Mime Mid in I%2 tdi Mc

Engineers PAyscal Wettish Biological scientists heals: bciats SocwA scientists

Ulster in

Vittbei
Percent not
in 1967

Baba fora

Nato in
pip Ito

fuses

Percent not
a 1162

Motion*

ttabot to
IN abot
tors

Percent not
to 1962
*ohms

bolo in
MO law
has

Peewit not
a 1962

*mimeo

mobs in
MO law
kme

Percept not

to Du
Maltese

BOTH SEXES

Total' 879,742 2 135,822 3 32,879 5 37,733 7 68;331 5

25 to 34 years 243,523 1 44,273 4 9,027 6 13,158 8 16,823 8
35 to 44 years 323,536 - 49,057 1 11,709 1 9,746 3 22,802 2
45 to 54 years 16.6,143 1 23,554 1 6,160 1 7,194 1 14,842 1

55 to 64 years 100,531 4 10,863 3 -3,573 4 4,123 9 9,696 3

No degree 381,318 3 29,325 4 5,007 8 11,158 9 8,611 9
Bachelor's 259,863 1 32,236 3 5,362 5 7,004 9 6,129 10

Bachelor's plus2 144,939 2 24,973 2 3,716 7 5,294 6 6,162 5

Master's 70,055 1 24,075 4 7,881 5 9,042 7 22,881 6
Ph. D 10,056 1 24,055 3 10,507 2 4,790 3 24,140 2

MALE

Total' 873,416 2 127,082 2 27,748 3 27,836 4 52,024 3

25 to 34 years 24;,409 1 41,046 2 7,429 2 10,404 3 13,433 3
35 to 44 years 320,961 - 46,361 1 10,362 - 7,322 1 18,884 1

45 to 54 years 164,301 - 22,320 - 5,207 - 5,223 - 10,582 1

55 to 64 years 99,963 4 10,314 3 2,985 3 2,774' 5 6,451 2

No degree 377,411 3 27,578 3 3,795 5 6,673 5 6,308 7
Bachelor's 258,937 1 29,411 1 4,076 1 4,610 1. 3,999 1

Bachelor's plus2 144,419 2 23,375 2 2,995 3 4,331 2 4,892 4

Master's 69,324 1 22,280 3 6,767 4 7,394 5 15,766 3

Ph. D 9,938 1 23,396 2 9,820 1 . 4,514 3 20,713 1

FEMALE .

Total' 6,326 15 8,740 15 5,131 15 9,897 19 16,307 13
25 to 34 years 1,114 52 3,227 22 1,598 23 2,754 29 3,390 26
35 to 44 years 2,575 9 2,696 11 1,347 10 2,424 10 3,918 9
45 to 54 years 1,842 8 1,234 5 953 7 1,971 3 4,260 .3

55 to 64 years 568 549 4 588 11 1,349 19 3,245 5

No degree 3,907 18 1,747 16 1,212 18 4,485 16 2,303 12

Bachelor's 926 14 2,825 22 1,286 19 2,394 26 2,130 27
Bachelor's plus2 520 17 1,598 11 721 20 963 24 1,270 10
Master's 731 1 1,795 9 1,114 11 1,648 16 7,115 13

Ph. D 118 27 659 11 687 -6 276 7 3,427 6

- Indicates less than 0.5 percent.
lIncludes age group under 25 years and 65 years and over.and associate, first professional, and registered nurse degrees not

shown separately.
2Some graduate work but no graduate degree.
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Table 24.--Class of Worker for Employed Engineers and Scientists: 1962

(Suns of the percentage: may nut equal 100 because of rounding)

Class of esker Eagimsm
PloysicS

scientists

ei OlogiCal
scientists

Mathwalaclatel SKI al IC 'Musts

Total number 852,680 129,993 31,114 34,544 64,4:2
Percent 100 100 100 100 130

Private wage and salary workers 78 72 30 61 44
Government workecs1 19 25 67 38 52
Self-employed workers 3 4 2 1 4

Note; Comparable data on 1960 employment are in table 11.
2Includes employees of publicly controlled educational institutions.

Table 25.--Industry Group of Employed Engineers and Scientists: 1962
(Sums of the percentages may not equal 100 because of rounding)

Mdsayaleatfloyine4,62 Er/insets Physical scientists Biological scientists MitheMINI NI S Social scientists

All industries 852,680 129,993 31,114 34,544 64,042
Percent 100 100 100 100 100

Agriculture, forestry, fisheries - - 6 - -
Mining

_Construction .

1

10
9
1

-

1

1

1

1

-
Manufacturing

. 55 48 9 23 11
Transportation, communications, public
utilities 9 2 - 5 2

Wholesale and retail trade 3 2 2 3 3
Finance, insurance, and real estate 1 - - 12 3
Service industries
Buriness and repair services 3 4 1 4 3
Professional and related services

Educational institutions
Colleges and universities 2 13 42 22 49
Seconda,v schools - 1 1 1 2
Elementary schools - - - - 1
Other educational instituti,:ns - - 1 - 4

Other professL.nal and related services 7 9 14 8 10
Other services - - - 1 -

Public administration 9 12 22 . 19 13

Note: Comparable data on 1960 employment are in table 12.
- Indicates less than 0.5 percent.

Table 26.--Continuity of Employer, 1960-62, for Engineers and Scientists Employed in 1962, by Sex, Age, and
Educational Attainment in 1960

Ses.ap,WWIMmaderstieMinna0 Physical

smentists

BiOlescS
scietists

MeliesMitimis
WM

scientists

Total 852,680 129,993 31,114 34,544 64,042
Percent working for same organization in
1962 as in 19602 94 92 94 91 92

Male 94 92 94 90 92
Female 99 87 92 92 94

25 to 34 years 92 89 89 86 88
35 to 44 years 95 94 97 96 93
45 to 54 years 96 o/ 98 99 96

No degree
.

95 94 93 92 91
Bachelor's 94 95 94 89 93
Bachelor's plus2 92 88 88 36 84
Master's 94 91 94 92 92
Ph. D 93 93 97 94 95

2Includes age groups under 25 years and 55 years and over and associate, first professional, and registered nurse degrees not
shown separately.

2Some graduate work but no graduate degree.
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Table 27.--Median Years of Job Tenure for Employed Engineers and Scientists, by Educational Attainment 1962

Highest degree held in 1%2 Emmet Ffigsit.al
scientists

Biological
scientists Ma Menial runs

Scx al
sr ientsts

1.-ta1 852,Ot'..i L2,), P..+3 31,114 .i4 ,!..'.. 1... ,. t,.,
Med :Elfi It'a-z-.1 ..,

N. decre- 12 1 1 1 c ) . I 1.
Bachel T'Ll P ..
Esachelc-r's '1 7 it i.i.:r2
Master's 7 7 ", ,

Ph. i 7 e ,

Note: Cnraparab1e IAA./ data are In tett.: 14.
11r,c1,dez. te, 1' Ir.:: 1, 1 , and rer .11,,!1,; t sr!, ,.. ra
23,Tfie grekl Le w n ,cra 1,1a

Table 28.--Median Number of Hours Worked Per Week for Employed Engineers and Scientists, by Sex and
Educational Attainment 1962

Occupation in 560 and sex

Highest degree held in es,

Master'sTotal No degree Bachelor's Bachelor's plus4 Pn. 0.

ENGINEEhL

T Lai
Medlar: 1-..-J-rs r4,-,

Male
Feral'

PHYSICAL S.:1.E.IISIS

Tctal
Medlar, w

Maie
ernal

SCIENTISM

T tal
Medlar. w

Male

81+2 ,f,8,0
41

41

,'1).3

41
4;

31,114
41
4i

3.14
4,
4,
4,

27 ,4'.f,le
41
4.
4,

4,411
4.
4,

2!,4,4"n
41
4/

30, '143
41
41

4.

.', ,',44
4.
I..

141
4;
44
41

24,142
41
4:

3,43?.
4;
4,

4,4

, )77
4,
4.
4',

'1,4;t4
41

)6 I.

,

4!
4j

4: 41 41 4',

MAT.M4ATICIA:lC

hi 34,544
Ned I ar. }-. ..r w 4', , 4. 41 4,

Mal.
.male 4:

4r, 4,, 1., 4;

SLCLAL

;al , 142
Me d- r_ar. w.rked.. 4. 4. 4. 4,

Mal.- 4_ 4_ 4. 4. 4. 4.ICS 4; 4

ass :rc :.a_, ar. rep'
2S :r7e Cr El w r. .a
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Table 30--Rate of Coincidence of 1962 Field of Work Specie Nation With 1960 Occupation for Employed Engineers
and Scientists, by Sex, Age, and Educational Attainment: 1962

Occupation in 860, sex, aid ay in 1962

Highest degree held in 1962

No degree Bechdoes Badoeloes
phial

Ph.D.

ENGINEERS

Total2 364,751 254,491 141,398 68,675 9,964
Rate of coincidence of 1962 field of work specialization
with 1960 occupation' 87 93 92 88 79

Male 88 93 92 89 79
Female 32 45 56 39 7

25 to 34 years 85 92 90 88 86
35 to 44 years 89 94 94 90 81
45 to 54 years 87 94 89 84 65

\PHYSICAL SCIENTISTS

Total2 27,499 30,943 24,142 22,977 23,391
Rate of coincidence of 1962 field of work specialization
with 1960 occupation' 64 78 70 77 E9

Male 64 77 71 77 90
Female 44 87 56 80 94

25 to 34 years 60 76 69 76 93
35 to 44 years 62 80 72 86 88
45 to 54 years 70 82 73 63 84

BIOLOGICAL SCIENTISTS

Total2 4,497 5,044 3,432 7,484 10,284
Rate of coincidence of 1962 field of work specialization
with 1960 occupation' 64 78 74 80 90

Male 72 80 77 81 91
Female 38 68 57 74 86

25 to 34 years 58 79 70 75 91
35 to 44 years 70 80 74 83 92
45 to 54 years 69 85 81 83 90

MATHEMATICIANS

Total2 9,970 6,326 4,889 8,297 4,623
Rate of coincidence of 1962 field of work specialization
with 1960 occupation' 53 72 65 75 87

Male 43 68 64 75 87
Female 68 84 69 74 92

;e5 to 34 years 37 72 66 71 88
35 to 44 years 58 74 65 71 81
45 to 54 years 63 80 68 81 92

SOCIAL SCIENTISTS

Total2 7,640 5,388 5,842 21,189 23,601
Rate of coincidence of 1962 field of work specialization
with 1960 occupation' 21 20 34 51 76

Male 18 18 33 55 (4)
Female 34 23 38 43 74

25 to 34 years 18 35 53 87
35 to 44 years 22 17 34 56 76
45 to 54 years 14 25 36 44 75

Note: ComparaUe data for 1960 are in table 16.
Some graduate work but no graduate degree.
2lncludes age groups under 25 years and 55 years and over not shown separately.
'Percent reporting a 1962 field of work specialization which was one of those associated with the occupation reported in 1960.

The fields of specialization included in each occupation are as follows: Engineers -- engineering; Physical scientists -- physics,
chemistry, other physical sciences; Biological scientists--biological sciences, agricultural sciences; Mathematiciana--mathemat-
ice, statistics; Social scientists -- psychology, other social sciences.

*No data.
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Table 32.--Major Work Activities of Employed Engineers and Scientists: 1962
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Ikaatheityl

Aliachmtiespromeed Twomosthme-consummg activities

Enigmas
Roysical
scientists

Biological
scientists

Mahon-
liGAMS

SKIM
scientists Engfi'ee''

Avoca
scienhsts

Bmkgmal
scientists

Mathema-
MINIS

kcal
gleniists

Total 852,680 129,993 31,114 34,544 64,042 852,680 129,9'13 31,114 34,544 64,042
Percenta 100 100 100 100 100 100 100 100 100 100

Teach courses 9 It 43 30 55 2 11 31 21 d.

Recruit, tr,'.n people in
the organization 29 25 2R 23 27 2 2 3 2 2

Engage in basic research 10 39 55 27 37 3 22 34 13 18
Engage in applied research,
product development 35 49 37 26 20 15 29 18 14 6

Administer, supervise research,
development 18 27 32 18 24 6 10 8 5 6
Consult, advise clients, customers
on technical matters 40 28 28 24 23 12 7 8 8 6

Make drawings, blueprints, models 40 13 8 6 3 12 2 1 .2 -
Make forecasts, estimate markets 17 7 5 18 17 2 1 4 4
Exploration, field work 17 20 24 5 10 4 9 8 2 1

Design, modify equipment, machinery,
production processes 39 16 8 4 2 17 3 1 -

Supervise work of subordinates 64 57 61 46 48 31 25 19 21 14
Quality control, set precision
standards 13 26 8 7 2 3 13 2 1 -

Public relations, publicity work,
speeches 13 10 34 11 33 1 1 3 1 4
Budgeting, costing, controlling,
allocating expenditures 25 13 17 17 17 5 1 1 4 2
Test new, experimental equipment 28 24 14 4 4 5 3 1 1 -
Travel 42 33 39 22 35 3 1 2 1 2
Construct equipment, apparatus,
prosthetic devices 8 8 5 1 2 1 -
Treat patients - 1 2 - 9 - - 6
Counsel clients, students 5 9 27 17 50 1 2 6 7 22
Supervise production, construction 27 11 7 3 3 11 3 2 1 1

Write technical, general reports
on projects 52 56 55 38 41 12 15 11 11 11

Coordinate activities of
professional peers 26 15 18 15 23 6 2 3 3 4

Keep records 41 41 55 40 41 5 7 8 13 6
Statistical analysis 15 13 25 49 33 2 1 1 26 6
Technical sales 12 4 2 2 3 6 1 1 1 1

Negotiate contracts, raise funds 11 6 5 3 7 1 - - 1

Brief superiors on own work 58 49 45 41 41 3 2 1 3 1

Plan future operations 43 35 46 29 38 6 3 3 5 4
Compile and annotate bibliography,
search and select literature 4 17 29 7 27 - 1 1 1 2
Other 10 9 11 15 14 9 7 9 13 12

- Indicates less than 0.5 percent.
1Respondents were asked to indicate the activities which were a part of their work in their major current position of employ-

ment and to further indicate on which tao of these activities they spent the most time. for comparable data on two most time-
consuming work activities in 1960, see table 17.

as of individual percentages exceed 100 because of multiple responses.
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Table 33.--Two Most Important Work Activities of Employed Engineers and Scientists by Sex and
Educational Attainment: 1962

Occiesaboo in ISO and work actovrty el 19621

Boa sexes More

Total2 No degree Bacteloes Bachelor's

plus'
!goatees Ph. D. Toll I1 No degree Bachelor's

Total percent4

ENGINEERS

Totals
Supervise work of subordinates
Design, modify equipment, machinery,
production processes
Engage in applied research, product
development
Consult, advise clients on technical
matters
Make drawings, blueprints, models
Write technical, general reports on
projects
Supervise production, construction

PHYSICAL SCIENTISTS

Totals
Supervise work of subordinates
Engage in applied research, product
development
Write technical, general reports on
projects
Engage in basic research
Quality control, set precision
standards

Teach courses
Administer, supervise research,
development

BIOLOGICAL SCIENTISTS

Totals
Supervise work of subordinates
Engage in applied research, product
development
Write technical, general reports on
projects
Engage in basic research
Teach courses

MATHEMATICIANS

Totals
Supervise work of subordinates
Engage in applied research, product
development
Write technical, general reports on
projects
Engage in basic research
Teach courses
Statistical analysis
Keep records

SOCIAL SCIENTISTS

Totals
Supervise work of subordinates
Write technical, general reports on
projects
Engage in basic research
Teach courses
Counsel clients, students

100

852,680
31

17

15

12
12

12
11

129,993
25

29

15
22

13

11

10

31,114
19

18

11
34
31

34,544
21

14

11
13
21

26
13

64,042
14

11
18
45
22

100

364,751
29

18

9

11
15

9
11

27,499
22

24

7
1/

22
2

3

4,497
25

12

4
16

7

9,970
20

4

7
4
1
38
27

7,640
19

9
6
10
9

100

254,491
34

18

16

14

12

14

13

30,943
33

31

18
13

18

2

7

5,044
26

17

17
15

6

6,326
28

14

13

11

3

36
14

5,388
22

15
7

18
11

100

141,398
33

16

20

14
8

16
9

24,142
24

31

19
16

12

7

11

3,432
23

21

18
25

15

4,689
24

24

18
9

11
26
6

5,842
12

19
13
26
17

100

68,675
32

14

28

12
6

18
6

22,977
22

32

18
21

7
17

11

7,484
21

21

14
28
31

8,297
21

19

14
12
37
17
4

21,189
15

13
12
46
29

1 )0

9,964
17

5

27

11

16
1

23,391
19

25

15
53

1

29

20

10,284
11

19

6
58
58

4,623
12

17

3

43
70
4
2

23,601
12

7
31
67
25

10C.

847,596
31

17

15

12

12

12

11

122,676
25

29

15

21

13

10

10

26,895
18

19

11

34
31

26,641
23

15

11

14
23
23
8

50,013
15

12
20
43
21

10,0

361,822
29

18

9

11
15

9
11

26,081
23

24

7
11

23
2

3

3,548
21

13

4
15
6

6,320
21

4

9

2
2

33
19

5,686
21

9
5

8
10

253,696
34

le

16

14

12

14

13

28,763
34

32

19

11

18

2

7

4,027
26

18

21

12

5

4,556
31

13

12

9

2
35

10

3,869
27

17
6
6
9

- Indicates less than 0.5 percent.
1Respondents were asked to indicate the activities which were a part of their work in their major current position of employ-

ment and to further indicate on which two of these activities they spent the most time. The work activities shown separately on
this table include those designated as one of two "most time-consuming" by at least 10 percent of the respondents in a occupa-
tion except activities classified as "other," but unspecified (see last item of table 32).

2Includes associate, first professional, and registered nurse degrees not shown separately.
3Some graduate work but no graduate degree.
4Sums of individual percentages exceed 100 because Of multiple responses.
'Includes most time-consuming activities designated by fewer than 10 percent of respondents in occupation. See table 32.
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Table 33.-- Two Most Important Work Activities of Employed Engineers and Scientists by Sex and
Educational Attainment: 1962-Continued

Occupation in 1960 and work activity in 1%21

Male - Continued Female

Bachelors

plus3
Masters Ph. 0. Total2 No degree Bachelors

Bachelors

plus3
Masters Ph. 0.

Tolal percet4

NGINF0 RS

100 IJO 1,10 10C 100

Total5 140,966 67,957 9,878 5,084 2,929 795 432 718 86
Supervise work of subordinates 33 33 17 14 44 25 7
Design, modify equipment, machinery,
production pro,esses 16 14 6

Engage in applied research, product
development 20 28 27 10 6
Consult, advise clients on technical
matters 14 12 11 11
Make drawings, blueprints, models 8 6 5 10 5

Write technical, general reports on
projects 16 18 17 17 18 17 42 12
Supervise production, construction 9 7 1

PHYSICAL SCIENTISTS

Total' 22,713 21,383 22,803 7,317 1,418 2,180 1,42-: 1,594 588
Supervise work of subordinates 24 22 19 16 14 19 13 14 20
Engage in applied research, product
development 31 33 26 21 19 23 30 18
Write technical, general reports on
projects 19 18 14 12 8 18 6 15 25
Engage in basic research 15 20 53 31 21 32 30 22 66
Quality control, set precision
standards 12 7 1 9 6 16 3 7
Teach courses 7 16 29 18 7 17 39 7
Administer, supervise research,
development 12 12 21 3 6 3 9

BIOLOGICAL SCIENTISTS

Total5 2,876 6,507 9,661 4,219 949 1,017 556 977 623
Supervise work of subordinates 22 21 10 25 24 28 28 23 23
Engage in applied research, product
development 21 22 20 13 8 21 32 7 5

Write technical, general reports on
projectS 20 15 6 6 4 4 7 7 7
Engage in basic research 23 27 59 32 20 26 35 35 41
Teach courses 15 29 59 25 11 13 20 41 51

MATHEMATICIANS

Total' 4,153 6,931 4,367 7,903 3,650 1,770 736 1,366 256
Supervise work of subordinates 21 22 12 18 19 20 14 15 13
Engage in applied research, product
development 24 21 10 14 27 11 4
Write technical, general reports on
projects 19 13 3 10 4 18 16 17 -
Engage in basic research 9 13 45 10 .7 17 9 8 12
Teach courses 10 35 69 14 o 19 47 79
Statistical analysis 25 17 3 36 46 38 27 18 11
Keep records 5 3 2 29 42 22 16 11 8

SOCIAL SCIENTISTS

Total5 4,694 15,052 20,398 14,029 1,954 1,519 1,148 6,137 3,203
Supervise work of subordinates 15 16 12 12 15 8 10 12 12
Write technical, general reports on
projects 20 16 7 8 8 8 13 8 8
Engage in basic research 14 15 31 11 7 8 9 6 25
Teach courses 24 40 68 51 19 49 37 60 61
Counsel clients, students 16 25 24 29 7 14 23 39 29
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Table 34.--Two Most Important Work Activities of Employed Engineers and Scientists, by Age and
Educational Attainment: 1962

Occupation in 1900 and work activity in I %21

No degree Bachelor's Bachelor's plus2

25 to 34
years

35 to 14
M3

45 to 54
years

5510 61
years

25 to 34
years

35 to 44
years

45 to 54
MIS

55 to 64
years

25 to 34
years

35 to 44
years

ENGINEERS,

Work activity, percent' 100 100 100 100 100 10G 104.) 100 100 100
Supervise work of subordinate- 23 31 32 32 26 3F 41 39 22 40
Design, modify equipment, machinery, production
processes 20 13 19 15 20 17 18 16 1:4 16
Engage in applied research, product development 11 11 7 6 23 14 9 8 26 18
Consult, advise clients on technical matters 11 11 11 12 11 15 15 19 12 13
Make drawings, blueprints, models 17 16 12 13 12 11 11 15 11
Write technical, general reports on projects 10 10 8 6 17 14 12 8 18 15
Supervise production, construction 10 11 12 14 13 13 10 11 9 R

PHYSICAL SCIENTISTS

Work activity, percent3 100 100 100 100 100 100 106 100 100 100
Supervise work of subordinates 17 24 37 24 26 36 46 47 20 26
Engage in applied research, product development 32 24 10 14 33 28 27 39 37 29
Write technical, general reports on projects 7 P 'r 7 21 1) 14 8 25 16
Engage in basic research 16 12 10 3 18 10 7 6 21 11
Quality control, set precision standard: 20 21 26 21 17 17 21 10 7 15
Teach courses 2 3 1 3 2 1 1 6
Administer, supervise research, development 1 4 4 1 4 9 11 9 14

BIOLOGICAL :SCIENTISTS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 23 '3 32 30 24 29 31 29 21 24
Engage in applied research, product development 12 15 12 10 17 16 19 17 24 20
Write technical, general reports on projects 7 3 3 3 18 22 18 6 22 16
Engage in basic research 21 19 12 11 18 14 10 10 26 27
Teach courses 4 ti 7 0 8 4 2 8 9 20

MATH:VATIC/ANS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 19 20 21 27 27 20 35 51 27 25
Engage in applied research, produ-t development 9 3 1 - 17 12 3 10 27 25
Write technical, general reports on projects F 9 9 7 15 16 13 - 16 28
Engage in basic research 3 6 2 7 10 12 6 14 9 9
Teach courses 2 1 1 - 4 2 2 - 7 11
Statistical analysis 29 37 46 37 31 43 47 36 23 24
Keep records 23 34 26 31 12 14 6 22 5 5

SOCIAL SCIENTISTS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 15 24 23 17 20 26 21 26 9 13
Write technical, general reports on projects 12 7 5 14 18 11 12 12 17 21
Engage in basic research 2 4 4 10 6 4 8 11 17 10
Teach courses 6 11 10 8 16 16 19 29 21 16
Counsel clients, students 7 8 9 13 12 3 17 16 14 17

- Indicates less than 0.5 percent.
'Respondents were asked to indicate the activit-es which were a part of their work in their major current position of

employment and to further indicate on which two of these activities they spent the most time. The work activities shown
separately on this table include those desigr.oted one of two "most time-consuming" by at least 10 percent of the respondents
in ar occupation except activities ciaJsIfIe3 as "other," but uLL]pecifled see last Item of table 32).

2Some graduate work but no graduate degree.
3Gums of individual percentages may exceed )00 because of multiple responses.
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Table 34.Two Most Important Work Activities of Employed Engineers and Scientists, by Age and
Educational Attainment 1962-Continued

41

Occupatton in 1960 and work activity in 19621

BIchelors plush -Con. Masters P. D.

45 to 54
years

55 to 64
yeas

25 to 34
years

35 to 44
years

45 to 54
years

55 to 64
years

25 to 34
years

35 to 44
years

45 to 54
years

55 to 64
years

ENGINE.-P.:'

',:ori. aeivity, percent3 100 100 100 100 100 ICC 100 100 100 100
Supervise work of subordinates 45 36 28 36 42 29 14 17 1:' 26
Design, codify equipment, rachinery, production
processes 11 9 16 14 P 5 7 3 11 -
rMgage in applied research, product development 10 14 35 23 22 24 36 24 21 20
Consult, advise clients on technical matters 14 14 7 14 14 17 4 12 21 6
Make drawings, blueprints, models 7 7 7 4 7 4 - - - -

Write technical, general reports on projects 13 17 23 18 10 ',1 14 18 12 25
Supervise production, construction 11 13 6 6 6 15 - 2 - 4

PHYSICAL SCIENTISTS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 30 26 16 26 24 28 17 20 21 22
Engage in applied research, product Aevelepmtnit 29 15 36 32 33 23 27 24 23 30
Write technical, general reports on projects 9 16 22 18 13 12 18 15 15 7
Engage in basic research 10 1 29 17 14 6 69 57 36 26
Quality control, set precision standards 16 13 5 9 7 1 - 2 - 7
Teach courses 3 12 16 13 22 24 26 28 29 41
Administer, supervise research, development 15 6 5 15 15 19 12 25 28 13

BIOLOGICAL SCIENTISTS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 23 27 15 23 32 16 13 10 14 7
Engage in applied research, product development 21 13 21 23 15 16 23 21 17 13
Write technical, general reports on projects 18 9 19 14 10 8 6 6 5 5

Engage in basic research 19 28 37 25 19 24 76 61 48 42
Teach eurrer 18 20 26 28 40 41 51 59 64 60

MATHEMATICIANS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 22 39 16 27 24 17 5 10 18 31
Engage in applied research, product development 9 43 28 . 21 8 9 18 20 15 12
Write technical, general reports on projects 14 - 15 15 19 4 5 2 2 1
Engage in basic research 4 9 20 8 6 6 72 44 25 14
Teach courses 13 25 29 31 45 54 67 68 70 81
Statistical analysis 35 44 18 14 26 10 5 2 8 -
Keep records 14 - 5 6 4 1 - 2 4 -

SOCIAL SCIENTISTS

Work activity, percent3 100 100 100 100 100 100 100 100 100 100
Supervise work of subordinates 20 8 11 17 15 15 8 12 13 12
Write technical, general reports on projects 19 21 19 13 9 10 11 7 6 4
Engage in basic research 12 6 15 13 8 12 46 33 25 20
Teach courses 28 43 38 40 57 59 59 65 71 72
Counsel clients, students 19 25 24 30 33 34 19 23 26 35
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Table 35.-Median Earnings From Major Job in 1961 for Employed Engineers and Scientists, by Sex, Age,
and Educational Attainment: 1962

Sex, age, and higivsl degree held in 1962

Median earnings reported, 1961

Engineers Physical
scientists

Biological
scientists

Mathematicians Social scientists

Totall
Median income

NO DEGREF

Total2
Male
Female

25 to 34 years
35 to 44 years
45 to 54 years

/3ACHELOR'r

Total2
Male
Female

25 to 34 year
35 to 44 years
45 to 54 years

FLt'23

Total2
Male
Female

25 to 34 years
35 to 44 years
45 to 54 years

PALTER'

Total2
Male
Female

25 to 34 years
35 to 44 years
45 to 54 years

DOCTOR OF FII/LCVOPHY

Total2
Male
Female

25 to 34 years
35 to 44 years
45 to 54 years

852,680
$9,400

8,600
8,615
6,975

7,600
8,800
9,100

9,800
9,816
6,075

10,600
10,'i00

10,1u0
10,184
6,341

8,600
10,900
11,500

10,700
10,731
7,624

9,600
12,000
12,400

12,700
12,725
13,023

11,400
13,700
14,300

1.?9,993 31,114 34,544 64,042
$8,400 $7,500 $7,700 $8,500

7,000 5,500 6,100 7,500
7,100 5,700 7,000 8,100
4,700 4,600 4,900 4,900

6,200 5,000 6,000 5,900
7,400 5, *00 6,400 7,600
7,600 6,100 7,000 7,900

8,100 6,700 7,600 7,800
8,200 7,000 8,000 8,700
6,200 5,600 6,700 1,,300

7,300 5,800 7,400 6,700
9,000 7,300 8,100 ,4,40()
9,500 7,p0r2 ',20xi 0,300

8,200 6,800 7,900 '-',200
8,400 7,000 8,200 fi',700
6,100 5,500 6,700 6,000

7,330 5,800 7,700 6,200
9,100 6,900 9,100 3,300
9,300 8,200 ',200 ',!00

8,900 7,200 8,300 7,700
9,100 7,300 8,800 8,200
6,200 6,000 6,100 6,500

7,700 6,100 7,000 6,600
10,200 7,500 9,800 e.,400
10,400 8,000 8,600 8,500

11,500 9,300 10,600 9,500
11,600 9,400 10,600 9,700
7,700 7,300 8,900 8,200

10,100 7,700 9,600 8,100
12,000 9,200 10,900 9,600
13,100 10,700 11,500 10,200

lIncludes associate, first professional, and registered nurse degrees not shown separately.
2lncludes age groups under 25 years and 55 years and over not shown separately.
3 Some graduate work but no graduate degree.
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APPENDIX A

Questionnaire and

Fields of Specialization List



Budget Bureau No. 41-6249; Expires December 31, 1962

This inquky is authorized by Aet of Congress (13
U. S. C.). The report you submit to the Census
Bureau is confidential and may be seen only by
sworn Census employees. It may not be used
for purposes of taxation, investigation, or regula-
tion.

Control No.(56) , ORM I-% U.S. DERARTME 'T OF COMMERCE
(5.1.52) BUREAU OF THE CENSUS

PO!TCEIISAL STUDY OF PROFESSIONAL
AND TECHNICAL MANPOWER

Section I - CURRENT EMPLOYMENT
In this section we are interested in finding out about y..zur work, the people you work with, and your attitudes toward work.

A. YOUR WORK STATUS

1. What were you doing last woek? (Check one)

t [1 Working full time 4 rn Not employed, but looking for work I
2 7 Working part time (Skip to 5 El rot in labor force 1 (Go to

i' Question 3) Question 2)
3 r--, With a job but not at work (retired, housewife, student, etc.)

(on vacation, sick leave, etc.) )

2. If you were not working last week, when did you last work?

(Answer and go to Section 11 beginning on Page I.)

Month Year

OR 0 L j Never worked (LkciPtiot:Section 6'
ANSWER QUESTIONS 3-7 IN TERMS OF YOUR MAJOR CURRENT EMPLOYMENT ONLY DO NOT

NEN
WRITE

E3. YOUR JOB OR BUSINESS
a. For whom did you work lost week? (Name of company, business, organization or other employer.)

b. In what kind of business, industry, or organization were you working? (For example: ciry hospital,
state university, road construction firm, county junior high school.)

C. Were you working - - (Check ens)

1 in For PRIVATE employer for woges, i 3 f--1 In OWN business or profession
salary, commission or tips? I (Go to or form for profit or fees? I (Skip to0 tion 4)

2 El For GOVERNMENT? (Federal, State,
() ution d)

4 ---' WITHOUT PAY on family form 1
1,

local, public school system, etc.) or business?

d. What is your current yearly salary rate? (Omit cents)

Salary rate
S .00

e. What kind of work were you doing? (For example: civil engineer, nuclear physicist, professor of economics,
9th grade social studies reacher.)

f. In what field of sPechiliastien was this? (Fitt ,
ire:urthleleeldnc)losedleee vtiFer wihnietheebcoodtedensucmrb

Code

g. If you were working in a subspecialty within this field, what was it called?

h. 'melt,e what you did in your job. (For example: "Designer of electronic mechanisms in the industrial
instrument industry; supervise six other engineers whom I have hired for my unit; prepare reports on the
work of my unit.")

i. What was the formal title of your job?

4. How many hours a week do you work in this job or business?
lours per week

S. How many years have you been working in this company, business or organization?

No. of years

OR 0 [ ] Less than one year

47



(Section I continued)

6. New many weeks did you weak in 1961 at all Was either full-time or pert-time?
(count paid vacation. paid sick leo,* and military rvico as weeks workd.) (Check cn)

I 0 13 weeks or less s ri 27 to 39 s r---1 48 to 49
OR 0 Ei j Did not work in 1961

2 0 14 to 26 4 r---1 40 to 47 s n SO to 52

7. YOUR EARNINGS IN 1961:
e. How much did you earn in 1961 in salary and commissions from yo r major position

(before taxes and other deductions)? if you did not work the entire year at this job, give
what would have been your yearly salary.
OR -.IF YOU ARE SELF-EMFLOYED:

How attach did you earn in 1961 in profits or tees from working in your own business,
professional practice or partnership (net income after business expenses)?

$ oo
fti,sar= to rho 7222:8c

OR 0 LI None

b. In oddities, to your major position, did you receive any earnings in 1961 item any of the following
(Chock as many a apply)

1 El Consulting 317] Lectures s El Other secondary

2 El Publications a Fl Other professional activities

Estimate to the nearest hundred dollars the amount you received from all of these
sources in 1961 (before taxes and other deductions but after deducting any hostel's
expenses.)

sources?

job

I S .00

Maw manta)

OR 0 El None

B. YOUR ACTIVITIES

I. Here is list of activities which may be part of your work in your major current position.
(initiat chock all activitio which you perform in this poallion.)

Code No. Code No.
ME] Teach courses is n Travel

apparatus, prosthetic

students

or construction

and general reports on projects

of professionals at my

or raising funds

on my work

bibliography; search and

02 n Recruit, train people in the organisation 17 1111 Constructing equipment,
devices

03 IIII Engage in basic research

04 [T] Engage in applied research, or product
is [] Treating patients

development is IN Counselling cheats,

os [T Administering or supervising research or 20 Supervising production
development

21 El Writing technical
06 NI Consult or advise clients or customers on

technical matters 22 [Ti Coordinating activities
level in the organization

07 NM Make drawings, blueprints, models
23 Ell Keep records

os r7 Make forecasts, estimate markets
24 riD Statistical analysis

os ri Exploration; or field work
25 n Technical sales

to IN Design or modify equipment,. machinery, gar
of production 26 II. Negotiating contracts

It NI Supervise the work of assistants or subordinates 27 n Briefing superiors

12 11111 Quality control; set precision standards 211 n Plan future operations

I s f-1 Public relations, publicity work, speeches 25 El Compile and annotate
select literature

14 [J Budgeting, costing, controlling, allocating
expenditures 30 n Other. Whet?

is F.] Test new or experimental equipment

9. Of all theme you chocked shave, which TWO do you spend the most time doing?

(Fill in their cod* numbers and write In the approximate percent of total tim
.pant in each of thou ctivitiaa.)

Activity Code
number

Percent
of time

FIRST %

SECOND %

FORM 1 -wit 15-1-52)

48
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(Section I continued)

C. PEOPLE YOU WORK WITH

10. About how many people work in the smallest organizational unit to which you belong in the business, industry,
or organization in which you work?
Elementary and secondary teachers: check the number of teacher., in your school. (Check one)
1 r i Less than 10 a [71 50 to 99 7' 500 or more
2 p] 10 to 24 5 71 100 to 249
31 1 25 to 49 6 r_ 1 25o to 499

11. How many employees are DIRECTLY responsible to (Inc Si 011 1 and

Number of people
nitudie abaoithnprio)fseyou?

OR 0 i 1 None

r12. Are yOu - - (Check one)
1F-1 An administrator (concerned mainly with policy making, 3 ' A coordinator (concerned mainly with liaison)

planning, overall supervision) 4 7 Other. What?
2 n A supervisor (concerned mainly with technical matters)

13a. Do you - - (Check as many as apply) Code No.
Code No. 4 77 Work as a member of a team made up of specialists

i ti_]1ork with other specialists in your field from your field and other fields
5 ! 1 Work as a member of a .eam made up of specialists2 L: It', ork individually, with little or no consultation with ..

others in other fields

3 1. 1 Work as an individual consultant to others 6 71 Other. What?

b. Of all those you checked above, which ONE do you spend the most time doing? (writenumbs: from 13i)code
Code

14. This question is about your immediate supervisor. If you have no immediate supervisor, check here II- j 0
and skip to Question 15.

DO NOT

HERE

a. What kind of work does he do? (For example: civil eigineer, nuclear physicist, professor of economics,
junior high school principal.)

b. In what field of specialization does he work? (Fill In the code number from the enclosed lira.) Code

D. ATTITUDES TOWARD WORK

15. Listed below are some characteristics which occupations may have.

a. Please indicate by checking the appropriate box how important each one is to you.

b. Also check the appropriate box to indicate how well your current major employment satisfies you with
respect to each characteristic.

Occupational Characteristics

a. Importance to you b. Degree of satisfaction

Very

(1)

Some-
what

(2)

Little
or

none

(3)

Very

(4)

Some-
what

(5)

Little
or

none

((6)

Opportunity to be original and creative
Opportunity to be helptul to others or useful to society 2

Relative independence in doing my work 3

A chance to exercise leadership 4

A nice community or area in which to live
Opportunity to work with things 6

Social standing and prestige in my comm,mity 7

A chance to earn enough money to live comfortably 8

Pleasant people to work with 9

Freedom from pressures to conform in my persona! life to

Opportunity to work with people it
Freedom to select areas of research 12

Opportunity to work with ideas 13

PAGE 3
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(Section 1 continued)

E. CURRENT ADDITIONAL JOB OR BUSINESS
(Defined as a job not with your primary employer)

16. Did you have a second regular job or business lost week? (Exclude any work with your ma;or current employer.)
I n Yes 2 pi No (Skip to Section 11)

DD NOT
WRITE
HERE

17. In your second regular job or business:
o. What kind of business or industry were you working in?

(For example: city hospital, state university, road construction firm, retail drug store.)

b. 1114.. you working . - (Check one)

1 n For a PRIVATE employer for wages, salary, 3 r--1 In OWN business or profession or form
commission or tips? for profit or foes?

2 L 1 For GOVERNMENT? (Federal, State, local, 4r7 WITHOUT PAY on family farm or business?
public school system, etc.)

c. What kind of work were you doing?
(For example: medical technician, research assistant in chemistry, civil engineer, sales clerk.)

(Fill in the code number which beet dcribed. In what field of specialization did you work? your field from the enclosed Het.)
Code

180. Does your additional job involve - - (Check one)

I r7 Year-round employment 2 ED Seasonal employment only

b. How many hours a week do you usually work in this job or business? Hours pet week

Section H - PAST EMPLOYMENT
In this section we are interested in your past work history, especially your work situation in April 1960 (when the Decennial
Census was taken) and your first full-time job after reaching age 24.

A. APRIL 1960
1. What were you doing In April 1960? (Check oast

, ri Working tinclude part-time work) 1, 3 El Looking for work (Skip to Question 7 on Page .5)

Not in labor force, e.g., retired, keeping house,
etc. (S. to to Question 7 .n Paige 5)

i

DO NOT
WRITE
HERE2 ri With a job but not at work 7

(on vacation, sick leave, etc.) i student,

2. Were you working for the same company, business, or organization in April 1960 as you were in your major
employment last week (including self employment)?
i ri Yes (Skip lo Question 3) 2 El No (Pless enwer Quetion to d)

O. For whom did you work in April 1960? (Name of company, buin, organisation or other employer)

b. What kind of business or industry were you working in?
(For example: city hospital, state university, road
const-uct ion firm, county junior high school.)

Kind of business

c. Were you working . - (Check one)

1 H For a PRIVATE employer for wages, salary, 3 fl In OWN business or profession or farm
commission or tips? for profit or fees?

2 ForFor GOVERNMENT? (Federal, %trite, local, s 7 WITHOUT PAY on family.farm or business?
public school system, etc.)

d. How many years did you work in this company, business or organization? No. of years

3. In April 1960, were you doing the some kind of work os you described
, H Yes (Skip to next cp. /*lion)

2 {-1 No (Please describe what kind of work you were doing.
For example: civil engineer, nuclear physicist, professor
of ecoromics, 9th social studies teacher.)

Lir lost week on Page 1, Item 3.?

grade --.-0. Ili

FORM 1.56 15-1-621

50
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(Section II continued)

da. In April 1960, were you working in the same field of specialisation as you were lost week?

Yes (skip to Question 5) \o (Go to 4b)
Do NOT
WI?, T1-

HERI-

b. What field of specialization was this? (yFoui /r/ ltdh omdethneuemnbcelro stte'hdiwhich the; l' describes ( ode

5. In April 1960, which two activities did you spend the most time doing?
(Consult the list on Pace 1. Item 8, and fill in the code numbers.)

F irsi I

activity I

second
activity 1

6. Your immediate supervisor in April MO-- If you have no immediate supervisor check here 1 0
and skip to Question 7.

What kind of wok did he do?
(For example: civil engineer, nuclear physicist, pro-
b._ .sor of economics, junior high school princ;pal.)

Kind of work

B. PLEASE THINK BACK TO THE FULL-TIME CIVILIAN JOB HELD UPON REACHING AGE 24
OR IF NOT WORKING THEN. THE FIRST ONE HELD THEREAFTER.

0 I Check here and skip to Question 11 if you are now under age 24.

7. Was your first full-time civilian job after reaching age 24.-
a. The same as in April 1960? I [ ] Yes 2 [ ] No
b. The some as your job last week? I LI ] Yes 2 E ] No

(If you answered "No" in BOTH "a" and "67 please complete this s,ctIon. Otherwise skip to Question II.)

DO NOT
WRITE
HERE

8. In what yecr did you enter this job (the job held upon reaching age 24
or the first one held thereafter)?

Year

9a What kind of business, industry, or organization
were you working in? (For example: city hos-
pital, state university, road construction firm,
county junior high school.)

Kind of business

b. Were you working at that time - - (Check one)

1 '-' For a PRIVATE employer for wages, salary, 3 Li In OWN business or profession or farm
commission or tips? for profit or fees?

2 r---1 For GOVERNMENT? (Federal, State, local, 4 ri WITHOUT PAY on family farm or business?
public school system, etc.)

c. WV!ot kind of work were you doing?
(For example: civil engineer, nuclear physicist,
professor of economics, 9th grade social studies
teacher.)

Kind of work

(Fill In the code number which best describesd. In what field of spicialization was this? your field from the enclosed list.)
I Code

e. Describe what you did in your full-time job at that time:

10. How many years did you work in this company, business, or organization?
No. of years

C. GENERAL EMPLOYMENT

11. How many yenrs have you ever worked either full-time or part-time in your present
field of specialization?

No. of years

12. How many different employers have you ever hod in your present field of specialization?
No. of employers

13. Are there any other fields of specialization in which you worked for at least one
year besides those you have already listed?
(Fill in their code numbers from the enclosed list.)

Field Code

FIRST

SECOND

14. Did you ever work full-time for at least six months in any
01 ri Federal Government (includes all civilian employees

of Federal Government agencies; also Federal
pitals. Does not include military service.)

02n State or local government (includes state or munici-
pal hospitals, but excludes public schools or
universities)

03 [[] Public college or university
04 [--_-1 Private college or university
05 E] Public elementary or secondary school
06 [1] Private elementary or secondary school
07 r ] Research organization or institute (except

government or university)

,f the following? (Check as many a apply)
081 1 Hospital, clinic, welfare organization

hos- (except government)
09 r 1 Professional partnership
tor- _1 Other private business or industry
i i I ]Independent consulting work
12 n Other self-employment
13 Li Foreign government or international agency

ni14 Career in Armed Forces
t5 'Other (not mentioned) (Specify)

PAGE 5
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Section III - YOUR TRAINING

1. How many years of education and formal training have you had? (Check the hsahet year completed)
0

Never attended school El
1 2 3 4 5 6 7 6 9 10 11 12

Elementary and high school 71 7-7 rii 717.7171LJEIE7iL1770
All schoo's attended beyond the high school level, including

1 2 3 4 5 or more
college, technical institute, etc. (academic years) n n [7 71 71

2. Which of the following types of elementary and high schools did you attend? (Check

I Parochial

di, many a. apply)

Other privateI M Public 2 [ 3 I.

3. While_ you attended high school, did you receive
U.S. Veterans Administration?

any G.I. Bill or Vocational Rehabilitation

ri No

financial old from the

Never attended high school (Skip to 6)I Yes 2 3 UM

4. During your senior year in high school, was your curriculum - - (Check
El Vocational
0 Commercial

one)

Did not attend through senior year
(Skip to 6)

1 In Academic 4 7 ill
2 IIIII General S

3 IIII Technical 6 1111 Other (Specify)

S. How large was your high school graduating class? (Check one)
t f 1 Less than 50 4 M 200 to 299 7 0 500 or more
2 E] 50 to 99 5 L i 300 to 399 it ri Did not graduate
3 0 100 to 199 6 I I 400 to 499

6. List below in order of attendance, each institution from which you obtained or are currently obtaining formal training beyond
the high school level, and give the other information as requested.

NOTE: If training was taken abroad, enter the name of the foreign country under "Location".

Use a separate line for each degree granted, worked for, or for any change in .major field of specialized study.
Refer to the enclosed list for the code numbers of fields of specialized study.

Institution Major
field of
study

(Code)

Year
work
ended

Type of
degree
granted
(if any)

No. of months of study completed

Total
number

01
months

With G.I. Bill or Voc.
Rehab. aid rom VA

Name
Location
(state) Yes

(No.of months)
No

(Check)

1. 9

2. 19.

3. 19_
4. 19

7. How did you finance this post-high school training? (chock a many a apply)

Source
Under-

graduate
(1)

Graduate or
professional

(2)

A scholarship or fellowship from:
College or university
Federal agency:

National Science Foundation
Public Health Service - National Institutes of Health
Office of Education
Other (Specify)

of

02
03
04
05
06
07
06
09
10

11

12

13

El

El
El0
L_J
I J0

MI

NO
ON
ON

NMillA research or teaching assistantship
Loans
Own earnings from employment while attending school (except assistantship)
Own savings from previous, employment (including that earned between school terms).
Employer paid for the training
Aid from my parents, relatives, spouse, or spouse's parents
VeteLans Administration Benefits: G.I. Bill or Vocational Rehabilitation
Other souces

NI
1.11

MI MIn0 n
MI

al Ell

(WRITE IN THE BLANKS THE CODE NUMBER OF THE SINGLE MOST IMPORTANT SOURCE.)

Defined as financial grant for which no services are required; does not include loans which require repayment.

FORM 1-116 (5.1.62)
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(Section III continued)

8. Which of the following items listed below contributed most significantly to your becoming
(Check as many as apply)

V c7 Check here if you are not currently employed 6 ' Course work at Junior

1 ri Experience in present or related field of employment 7 71 Post-high school
technical high school

2 n Course work at a college or university without a
degree F-7 Correspondence courses

3 El Acquired a B.A., B.Sc., etc. 9 r-----1 Special training or

4 pi Acquired a graduate or professional degree 0 1-1 Other (Please specify)

5 n Course work at a technical institute

qualified for your present job?

or Community College

courses at a vocational or

course given by employer

9. Do the qualifications for your present job require a Ii r a certificate?
1 El Yes 7 2 TT No (Skip to Question II)

10a. Do you presently have such a license or certificate?
1 n Yes 2 n No (Skip co tiution II)

b. Is this a st ndard license or certificate representing full qualifications?
1 7-1 Yes 2 rr1 No

11. Have you ever received or are you currently receiving any of the fallowing types of training?

Code No. Code No.

01 Apprenticeships 06 Home study correspondence courses
02 Company training programs (other 07 Agricultural training courses

than apprenticeships) 08 United States Armed Forces
03 Military training applicable to Institute courses

civilian occupations 09 Work-Study Programs
04 On-the-job training to Workshops, Seminars, etc.
05 High school extension courses

organization or institution providing this training received and enter the other information as
listed in Question 6, Page 6.)

i III Yes

2 t I No (Skip to
Question /2)

(If "Yes," give the name of the
requested. Do not repeat the training

Name of sponsoring institution
or organization

Type of
training

(Code No.
from buse

Har)

Subject of training

Weeks
of

training
Year
ended

Did you complete
the course??

With
G.I. Bi I or Voc.

Rehab. aid from VA

Yes No Yes No

19

19_
19_
19

19

19__
12. This Question is for United States Veterans of World Via: II or the Korean Conflict.

F-1 Not a veteran of either (Check here and go to Section IV)

a. Did you receive any formal vocational counseling, including aptitude testing, from - (Check one)

I 71 Veterans Administration or VA f 4 r-1 Never had any such vocational counseling
Guidance Center (Please (Please skip to Section IV)

27' A source other than VA answer
..b")

3 ni Both VA and other source

b. Was this counseling significantly useful to your career?

1 T-1 Yes 2 ri No

PAGE 7
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Section IV - BACKGROUND INFORMATION
In order to aid us in interpreting the information elsewhere in the questionnaire, we need now to know something about your back-
ground and personal characteristics.

1. Age (at last birthday)
Years

12.

Sex
i ni Male 2 [7 Female

3. Citizenship: (Chock one)
2 ED Not a citizen of the United States 3 Ei Not a citizen of the United States

i [l Citizen 3f the United States bu have taken out first citizen- and have not taken out paprrs for
sh'p papers citizenship

4. Where is your residence?
State County

5. Where did you grow up? (Where did you live most of the time before age 16?)
i 7 In a large city (100,000 population 3 n In small or middle-sized city or s C] On a farm

or more) town (under 100,006 population)
2 f-- but not in a suburb of a large city

-1 In a suburb near a large city
4 7-1 Open country (not on a farm)

DO NOT
WRITE
HERE

6. What kind of work did your father do when you were about 16 years old?
(For example: 8th grade English teacher, paint sprayer, farm hand, civil engineer.)

7. How many people (including your spouse, children or other relatives, os applicable)
are now financially dependent upon you?

Number of people

8a. What is your present marital status?

I [] Never married (Skip to Question 9) 3 [-_] Separated or divorced

2 n Married a [- Widowed

b. How many children do you hove?
(Enter the number in the appropriate spece.)

If none, check here 0

Children Boy- Girls

1. Under 5 years

2. 5 through 10 years

3. 11 through 18 years

4. Over 18 years
9. Are you currently

(For example:
a member of any professional society or association?

American Physiological Society, Michigan Engineering Society, New Orleans Academy of Sciences.)

2 ri No (0o to Question 10)

names of all these organizations.

I 1111 Yes?

Please list the

10. Have you published

i Li Yen

any professional articles or books OR have you delivered any papers at professional meetings?

2 OE No

Please use this space to further explain any of the preceding answers.

FOR
CENSUS
USE
ONLY

A. B. C.

FOAM 1-56 15-1-621
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Budget bureau No. 41-6249; Approval Expires December 31, 1962

FORM 1.61
15-1-62)

U.S. DEPARTMENT OF COMMERCE
BUREAU OF THE CENSUS

FIELDS OF SPECIALIZATION LIST
POSTCENSAL STUDY OF PROFESSIONAL AND SKILLED MANPOWER

INSTRUCTIONS

This list is to be used in answering questions about fields
of specialization in Section I (Current Employment), Sec-
tion II (Past Employment), and Section III (Training).

Note: Elementary and Secondary School teachers should
code their employment specialization under "Teaching".
Junior College, Technical Institute, and College and Uni-
versity' teachers should code their specialization for employ-

menu purposes according to the subject matter they teach,
not as "Teaching".

)then you have chosen from the list the field which is your
answer to the questions, please write the two number s or
the letters of that field in the blank provided below each of
the questions.

100 TEACHING Elementary Education
(including Kindergarten and Nursery School)

TEACHING .Secondary Education
(including Junior High School)

101 English
102 Foreign Languages
103 History, Social Studies
104 Natural Science (General, Physics,

(:hemistry, Biology., etc.)
105 Matheinat ics
106 Other Secondary Fields

ENGINEERING

110 Aeronautical (including Astronautics,
Aerospace)

111 Agricultural
11.2 Ceramics
113 Chemical (including Plastics)
114 Civil (including Structural and Architectural;

Transportation)
115 Electrical (including Power and Communication)
116 Electronics
117 Engineering Science (including Engineering Mechanics,

Engineering Physics)
118 Industrial (including Engineering Management)
119 Materials
120 Mechanical
121 Metallurgical
122 Mining and Petroleum (including Geological,

Geophysical)
123 Nuclear
124 Sanitary
125 Engineering, General
126 Engineering, Other

(Describe in a word or two under the question
where it applies)

MATHEMATICS AND STATISTICS (NOTE: Secondary School
teaching is classified under TEACHING)

130
131
132 Geometry
133 Logic
134

Algebra and Number Theory
Analysis and Functional Analysis

Mathematics of Resource Use
(including Actuarial Mathematics,
Operations Research)

135 Numbet Theory
136 Numerical Methods (including computers

and scientific data processing)

MATHEMATICS AND STATISTICS- -Continued

137 Topology
138 Probability
139 Statistics (including Mathematical Statistics)
140 Mathematics, Gen-ral
141 Mathematics, Other

(Describe in a word or two under the question
when it applies)

PHYSICAL SCIENCES (NOTE: Secondary School teaching
is classified under TEACHING)

Physics

150 Theoretical Physics
151 Mechanics
152 Optics
153 Electromagnetic Waves and Electron Physics
154 Acoustics
155 Thermal Phenomena
156 Solid State
157 Elementar, Particle Physics
158 Nuclear Structure
159 Atomic and Molecular
160 General Physics
161 Physics, Other

(Describe in a word or two under the question
where it applies)

Chemistry

170 Analytic
171 Agriculture and Food
172 Inorganic
173 Organic
174 Biochemistry
175 Physical
176 General Chemistry
177 Chemistry, Other

(Describe in a word or two under the question
where it applies)

Other Physical Sei
180 Geology
181 Oceanography
182 Atmospheric Sciences (including meteorology)
183 Astronomy
184 Metallurgy
185 Geophysics
186 Physical Science, General
187 Physical Sciences, Other

(Describe in a word or two under the question
where it applies)
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FIELDS OF SPECIALIZATION Continued

BIOLOGICAL AND AGRICULTURAL SCIENCES
AND RELATED FIELDS (NOTE: Secondary Schoo!

teaching is classified under TEACHING)

190 Anatomy
191 Bacteriology
192 Botany and related Plant Sciences
193 Biophysics
194 Ecology
195 Entomology
196 Genetics
197 Immunology
198 Nutrition
199 Pathology
200 Pharmacology
201 Physiology
202 Phytopathology
203 Virology
204 Zoology
205 Biology, General
206 Biology, Other

(Describe in a word or two
under the question where it applies)

207 Agronomy
208 Animal Husbandry
209 Fish and Wildlife
210 Forestry, and Range Management
211 Horticulture
212 Soil Science and Soil Conservation
213 Agricultural Sciences, Other

(Describe in a woi.d or two
under the question where it applies)

HEALTH FIELDS

220 Dentistry or Pre-Dentistry
221 Medicine or Pre-Medicine
222 Veterinary medicine
223 Nursing
224 Pharmacy
225 Medical Technology or Hygiene
226 Dental Technology or Hygiene
227 Industrial hygiene

and occupational health
228 Other Health Fields

(Describe in a word or two
under the question where it applies)

PSYCHOLOGY

230 Clinical Psychology
231 Counseling and Guidance
232 Educational Psychology
233 Social Psychology
234 Industrial and Personnel Psychology
235 Experimental Psychology
236 General Psychology
237 Psychology, other

(Describe in a word or two
under the question where it applies)

SOCIAL SCIENCES, HUMANITIES AND OTHER SPECIALTIES
(NOTE: Secondary School teaching is classified under
TEACHING)

240 Anthropology
241 Archeology
242 Architecture
243 Archival Science
244 Business Administration

(including Accounting, Advertising, Marketing,
Industrial Relations, Insurance, Finance, etc).

245 City Planning
246 Designing
247 Drafting
248 Economics
249 Education
250 Fine and Applied Arts
251 Foreign Service-
25 2 Geography
253 History
254 Home Economics
255 Journalism, Radio-Television,

Other Communications Media
256 Law, Pre-Law
257 Library Science
258 Linguistics
259 Literature
260 Military Service

(not contained elsewhere on the list)
261 Music
262 Philosophy
263 Political Science

(including International Relations)
264 Public Administration
265 Religion and Theology
266 Social work, Group work
267 Sociology
268 Social Science, General and Other
269 Surveying
270 Technician Specialization

(Use this code only if field cannot be chosen
from other fields on list -
Describe field in a word or two)

280 Other, Field of Study or Job which has no Near
Equivalent in this list (if you use this code, please
describe your field in word or two under the question
where it applies)

FORM 1.61 (5.1.II12)
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APPENDIX B

The Postcensal Studies Program:

Background and Content

Note: Reprinted from Proceedings of the Social Statistics Section 1963,
pp. 150-53. Reproe-,:-ed by permission of the American Statistical Association
and of the author.



THE POSTCENSAL STUDIES PROGRAM: BACKGROUND AND CONTENT

Norman Seltzer
National Science Foundation

The need for data on the Nation's resources of all types of
manpower has become more urgent as an awareness grows
that such information is vital in planning and evaluating many
economic, educational, and scientific policies and programs
in all sectors of the economy. In particular, our concern
regarding our resources of high-level manpower required to
carry out the multitude of tasks in science and technology has
been reflected in the National Science Foundation's programs
of scientific manpower studies. These programs have been in
effect since the establishment of the National Science Foun-
dation more than a decade ago, and although the number and
variety of studies and surveys supported by the Foundation in
recent years has been quite extensive, the realization that we
have yet much to accomplish is with us at all times.

The genesis of the Postcensal Studies Program goes back
to 1957 when the Foundation together with the President's
Committee on Scientists and Engineers appointed a special
advisory panel to review requirements for scientific man-
power data. In its reports issu' in 1958, this panel found.
not surprisingly, that on the whole, data on the number.
demand, supply, utilization, and other economic and social
characteristics of scientific and technical personnel were not
adequate for form elating policies and undertaking programs
related to the welfare and security of the Nation. Among the
projects recommended as highly urgent was "a special survey
of a large sample of persons recorded in the 1960 Census
enumeration as college graduates or as persons currently or
last employed in scientific and technical positions, whether
college graduates or not, to determine relationships between
training and subsequent occupations." It was reasoned that
the 1960 Census would provide a rare opportunity (not available
again for possibly another 10 years) to obtain valuable data
directly ari'd efficiently from the individuals classified in
scientific and technical occupations regarding their demo-
graphic, economic, and social characteristics. In addition.
by surveying all types of college graduates, regardless of
occupation, comparable data would be provided on other
highly" trained personnel in other professions (such as law and
medicine), in the humanities, in business, and in managerial
and administrative positions in business and government as well
as those currently not in the labor force.

With the knowledge that Census Bureau data processing
would have available by 1962 a tape with the occupational
sample information, the National Science Foundation in 1960
began to consider the feasibility of undertaking such a major
project, and requested that the National Opinion Research
Center, affiliated with the University of Chicago, prepare a
planning statement on a series of postcensal studies of
scientific and professional workers and college graduates. A
detailed planning statement was prepared which provided the
initial basis for the proposed studies. During the first part of
1961, the Foundation, aware of the interests and missions of
other Federal agencies. initiated a series of meetings with
these agencies to acquaint them with the proposed studies
and provide them with the opportunity to participate in or
cosponsor the nation-wide survey under consideration. By
late fall, 1961, four other Federal agencies--the U.S. Office
of Education, National Institutes of Health, Bureau of Labor
Statistics, and the Veterans' Administration--had made definite
commitments to participate in the survey and provide the
necessary support.

IA Program for National Information on Scientific and Techni-
cal Personnel, NSF 58-28, National Science Foundation, 1958.
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Beginning in the Spring of 1961. the National Opinion
Research Center with the aid and consultation of the National
Science Foundation and the Bureau of the Census began to
develop a basic mail questionnaire which would be used as
the primary survey instrument for the Postcensal Studies
Program. Since another paper has developed in detail the
m.:chanics and operate ,n of the survey itself. the remainder
of this paper will di cuss the content of the questionnaire and
some of the possible uses of the data which we were seeking.

The availability of a large sample based on the entire
population was very attractive bait for requesting information
on an extremely wide variety of subjects which could well
have c.wered numerous economic, demographic, sociological.
and mychological areas. The temptation to run wild, so to
speak, was held in check by the very obvious realizations that
the burden imposed on the respondents might be such as to
obviate any possible success in obtaining a meaningful rate of
response. In addition, of course, was the fact that the
Foundation's program of manpower studies enables us to
obtain data from a variety of sources, much of which would
both complement and supplement data derived through the
Postcensal Studies Program. These manpower studies include
among others, the National Register of Scientific and Technica I
Personnel, employment surveys of scientific and technical
personnel in various economic sectors, followup studies o(
college graduates, and pilot efforts dealing with the labor
market behavior an' mobility of persons in selected occupations.

The content of the Postcensal Studies Program can be
-eviewed in some detail through an examination of the survey
questionnaire itself. Even with self-imposed limitations, the
final version of the basic questionnaire ran to eight "fully-
packed" pages with an additional sheet enclosed containing a
list of precoded fields of specialization tobe used in answering
questions dealing with employment and training. For a small
sample of persons in occupations in which the Nationa 1 Institutes
of Health had particular interest, another one-page supplemental
questionnaire was added dealing in detail with questions of
financial support received by the respondent for both training
and research purposes.

To begin with, among the main focuses of interest were
questions pertaining to the employment, occupation, and job
activities of persons classified in selected professional,
scientific, and technical occupations during the 1960 census.
In the 1960 census schedule, the amount of information avail-
able pertaining to a person's work activities is quite limited.
In fact, the only direct questions deal with what a person does
(in terms of an occupational classification) and what type of
employer he works for. Even information collected by both
Government and nongovernment organizations for studies
dealing with job analysis or vocational guidance have provided
largely some general outlines when dealing with professional
and technical personnel. The occupational label used in
classifying personnel such as "engineer," "chemist." or
"college professor" actually covers persons in a wide range
of specializations.

Therefore, we were interested in determining firs:, for the
most current period possible, how many engineers. frIr example,
were working in civil compared to nuclear engineering; how
many chemists considered themselves to be in organic
chemistry compared to physical chemistry; and, what fields
college teachers considered their primary area of speciali-
zation. Beyond this, we were hopeful of obtaining some insight
into the extent to which interdisciplinary work in science and



technology has resulted in engineers working in an area of
the physical or life sciences. physicists concerning themselves
primarily with some aspect of the medical sciences. or
mathematicians calling astronomy their field of work
specialization.

Another equally important area cf job information is the
activities or duties that are actually performed; that is. what
do people classified in professional and technical occupations
of interest to us "really do" in their jobs. \lost of our infor-
mation in this area, currently, comes frcm other surveys
which give us only an indication of the functions in which an
individual is primarily engaged; for example, the National
Register and the employment surveys mentioned earlier.
Although we may have some indication that a certain number
of physicists may be involved in "research." what the varied
job requirements or duties of these personnel are has not
really been known. For some, this may mean that aside
from engaging in applied research, the job may entail con-
sulting customers on technical matters, coordinating a team
of other professional personnel, and writing technical reports;
for others, there may be administrative duties, and making
estimates of markets for new products. For persons in other
occupations, such as engineers, mathematicians, economists.
and college teachers, there are of course a similar wide
range of activities which make up the different types of jobs
in which such personnel are engaged. In addition to obtaining
an overview of the varied activities making up the jobs of
professional and technical workers, respondents in the study
ware also requested to indicate which two activities were
primary in the sense of most time being spent on them.'

The organization of work in professional and technical
occupations and the interpersonal relationships in the work
environment are other areas in which little information has
been developed. Although in the past, the professional, in
particular. was either self-employed or worked largely alone
even when employed in an organization, the development of
the professions and the complexities of scientific and technical
work in an increasingly industrialized setting have resulted in
considerable changes in the organizational environment. In
order to obtain some understanding of this environment. a
series of questions were directed at the . espondent regarding
the size of organizational unit in which employed; the number
of employees being supervised. if any; whether he w..rks as
part of a team, either with personnel from his own field of
specialization or from others; whether he has an immediate
supervisor, and if sc. if the supervisor's field of speciali-
zation is similar to his.

If our knowledge concerning the current employment and
job aoivities of professional and technical personnel has been
rather limited, this has been even more so about the process
over a ne by which such highly trained persons are allocated
to various jobs and employers, the career paths which may
charactc rize different professions, and the movement of pro-
fessional and technical personnel between various employers.
occupaions, and work specializations. It was determined that
some insight into this complex area would be helpful in dealing
with an assortment of problems including the supply and
demand of scientific and technical personnel. To this end.
questions on employment and job activities were related to
three points in time -- current employment (e.g., mid-1962
when the survey schedules were sent out), April 1960 (the
date of the decennial census when the persons in these
occupations were originally enumerated), and the first full-
time job held at age 24. It was obvious, of course, that such
information could not provide complete work histories, but it
would give us a broad overview of mobility patterns. For
these time periods, it will be possible to analyze many factors
in relation to changers and nonchangers among the various
occupational groups; for example, there are those who have
always had the same occupation with the same employer,
those who have changed employers one or ,more times but

remained in the same occupations, those who have retrained
with the same type of employer and occvations but whose
area of work specialization has shifted during their careers.
etc.

What insights can be provided by such data'? The period
1960-1902 has been marked by, among other things, an in-
crease in vast Federal Government expenditures for research
and development, a build up of activities in both government
and industry for the space program, an increase it existing
as well as new programs for medical and health research.
an increased emphasis on the development of new products
in many science-oriented industries, and al expansion of
college and univ "rsity facilities to accomodate the influx of
new students aid provide for expanding research programs.
Against this background. the recent mobility data will provide
an evaluation of the movement betwe'nemployers, jobs, activi-
ties, and fields of specializations. For example, are more
scientists moving from academic employers to industrial jobs
than va., versa'? Are a greater proportion of engineers
concerned with administrative or supervisory duties than
heretofore? Are certain industries attracting a higher pro-
portion of the mobile personnel'? Does there appear to be a
shifting or upgrading of persons in nonprofessional jobs
(the technician occupations) to p:ofessioni I occu. ttions'?

By going back to the age 24 starting point for job histories,
it may be possible to establish typical and variant career
histories for specific occupations and occupational groups,
for respondents with specific levels and types of training,
uhci for those with certain demographic characteristics.
Several additional general questions on employment which were
included will provide some further insights into the overall
work history patterns: Respondents were asked to indicate
all the different types of employers worked for; the number
of different employers for the current field of work speciali-
zation as well as the total number of years worked in the
present field of specialization; and finally, some data on the
different fields of work specialization in which the respondent
was engaged during his career other than those already
indicated for the specific points in time requested.

Turning now to our third main area of inquiry-- training --
an intensive effort has been made to obtain a considerable
amount of detail on various facets of both formal education
and informal types of training. Most persons in the occu-
pations covered in this survey have a fairly high level of
training, especially when compared to the general population.
Not only is some information in this area available from a
variety of other studies, but we are also aware that the
requirements for employment in these professional, scientific.
and technical occupations require this background--even more
so in the past several decades.

To begin with, since information on training was obtained
as of 1962, we were able to update the Census occupational
information on number of years of formal training completed.
However, our primary interest lay beyond these data in that
we wanted to determine some of the specifics of higher
education obtained in relation to subsequent employment.
Data were therefore requested on major fields of specialization
for undergraduate and graduate study at every institution
attended, as well as the different types of degrees granted.
where appropriate. As a subsidiary question, we requested
information on sources of financial support received by
respondents for undergraduate and graduate or professional
training. This will provide some historical insights on the
varied sources of support obtained by persons who received
their training in different fields of study. In addition, because
of our general knowledge that a substantial amount of training
takes place outside of the formal educational system, several
questions were included about informal types of training
received, such as company training programs, military training
applicable to civilian occupations, home study correspondence
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courses, special workshops and seminars, etc. Some of the
more apparent uses of this information includes: A detailed
description of the formal education and training of persons
in various professional, scientific, and technical occupations;
an analysis of current occupation and field of work speciali-
zation as well as overall job histories in relation to major
fields of study at both undergra: :ate and graduate levels; the
extent to .vhich persons with less than a college degree are
employed in professional occupations. and what types of in-
formal training as well as experience may have contributed
to their attaining such positions; and, an ani.lvsis of the
personal and other background characteristics of the respond-
ents to determine whether any insight can be obtained regarding
differences in levels of training and subject matter studied.

I astly, as previously indicated. some information was
sought on background and personal characteristics both to
supplement data available from other sources and as factors
I.) relate to data obtained in the areas dealing with employ-
ment and training.

The information obtained in several of these areas includes:
(1) Attitudes toward work in terms of the respondent's current
occupation--respondents were asked to indicate the relative
importance of and degree of satisfaction with selected charac-
teristics of occupations. Information provided here may akl
in identifying clusters of values which characterize specific
occupations or groups of occupations. In addition, we may
obtain clues regarding continuity of employment and future
turnover among persons in various occupations, and in relation
to such factors as age, geographic location, and training
background. (2) Marital status and fertility--this includes
both the marital status of the respondent as well as the number
and ages of the respondent's children as possible factors in
job mobility. Also, we are provided with a measure of the
reproductive rates of an important segment of the population.
(3) Professional characteristics- -this area covers membership
in professional associations and data on publication of articles

or books and presentation of papers at professional meetings.
Obviously, these two characteristics are only a few of the
many which could be explored regarding status or profession-
alism among the occupations being studied.

The second major group covered in the postcensal Survey
encompasses a sample of all college graduate broken into a
number of subgroups. The two mein subgroups included:
(I) Those in the labor force in 1960 employed in a'l other
occupations not covered in what might be called our target
occupation sample; and (2) those in the labor reserve in 1960
(employed at some time between 1)50 and 1960 in occupations
covered in our professional and technical occupations sample).
For all these respondents, information was also obtained on
their work and career histories, training background, and
\various personal characteristics. Not only will the data
provided by the persons in this group result in a comparative
analysis of the Nation's college-educated population. but in
terms of our own particular interests, we will be able to
determine in large measure the extent to which persons trained
in scientific and technical fields were, in 1960. working in
occupations seemingly unrelated to this training; the same for
persons who started their careers in professional. scientific.
and technical occupations and were employed elsewhere in
1960; and finally, what potential exists among those in the
professional and technical labor reserve in 1960 for possible
reemployment in professional, scientific, and technical fields.

In closing, I should like to reiterate our hope that the
program of postcensal studies outlined here will provide many
insights helpful in contending with ma npcwer problems affecting
all sectors of the economy and the national welfare. The data
and information culled from these studies and added to
information from other past, current, and future studies will
hopefully bring us closer to the day IA' -n the formulation of
policies affecting our highly trained manpower will be under-
taken with much greater assurance and confidence than
heretofore.



APPENDIX C

The Postcensal Study: Data Collection,
Processing, and Tabulating

Note: Reprinted from Proceedings of the Social Statistics Section 1963,
pp. 154-62. Reproduced by permission of The American Statistical Association
and of the authors.
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THE POSTCENSAL STUDY: DATA COLLECTION, PROCESSING, AND TABULATING

Stanley Greene and David I.. Kaplan'
Bureau of the Census

The Postcensal Study of Professional and Technical Man-
power represents a major survey undertaking of the But-eau
of the Census. There were various tasks involved covering
a wade range of technical activities.

The maic,r tasks associated with this project presently
completed by the Bureau of the Census are as follows:

1. Design and printing of questionnaires and other forms.

2. A pretest covering 600 cases.

3. Sample selection of some 70,000 persons covering 45
specified professional and technical occupations and
college-graduate groups from the 1960 Census of Popu-
lation records.

4. Matching of selected sample cases to the 1960 Popula-
tion Census schedules to obtain name and address for
mailing purposes.

5. Mailing operation consisting of as original mail-out,
followup as required by two reminder letters and.
finally, a reminder letter under the National Science
Foundation letterhead.

6. Independent subsampling of the two classes of
nonresponses--(1) those returned by the post office
as nandeliverable. and (2) those apparently delivered
but not answered. The two groups were subsampled
for further followup by. respectively, (a) addressing
new questionnaires to the "postal rejects" in care of
their employers (requiring a search and match of the
1960 Census of Population returns for "names of
employers" and a directory search for the correspond-
ing address) and (b) having the "nonanswer" cases
telephoned by Census Bureau enumerators in the areas
covered by the Current Population Survey.

7. Manual editing and coding of the returned questionnaires.

8. Card punching the information (requiring six punch
cards per case).

The following phases of the project remain to be imple-
mented although much of the planning work has been completed:

1. Transfer of pinch card data to computer tape.

2. Preparation of the computer tape record for each case
and weighting of same.

3. Tallying the required tabulations.

Details of the various phases of the planning. implemen-
tation. and results are discussed in this paper.

Universe

Several major classes of people comprised the universe
included in the survey. The largest class consisted of persons
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who were reported as being in the experienced civilian labor
force in specified professional occupations in the IQ6Gccnsus.1
This inclucici those who were employed in the specified
occupations and those who were unemployed. but whose last
job was in one of the selected occupations.

The original planning called for 33 professiona 1 occupations.
Three of these were dropped 2 before the survey wa, taken.
whereas lib-arians were limited to those employed in 1.)tiblic
libraries. and elementary or second ..ry schools and sampled
as separate groups. Thus there were 31 distinct professional
categories in the survey. These are listed on table 1.

A second major class included in the survey comprised
those persons in the "experienced civilian labor force" in
seven technical occupation groups. The occupations included
were designers, draftsmen. surveyors, medical and dental
technicians, electrical and electronic technicians, other
engineering and physical sciences technicians. and technicians
not elsewhere classified.

In addition to the two major classes of occupations listecif_
above, the survey included a sample of persons who MA,:
co- ipleted four or mare years of college. This last ust.r,"
class was subdivided into the following seven groups. The
first three groups were in the labor reserve in 1960. The
three labor reserve groups covered:

1. Female, ages 20 to 54 years. with experience in one of
the selected professional or technical occupations.

2. Other persons with experience in one of the selected
professional or technical occupations.

3: All persons in labor reserve with exr.trience in occu-
pations not selected for the survey.

The authors wish tc acknowledge the asoistance of Mr. .1ohn
Priebe in preparing thi. paper.

1For information on the classification of occupations in the
1960 census, zee U.S. Bureau of the Censuo, 1960 Census of Pop-
ulation, Alphabetical Index cf Occupations and Industries,
Revised Edition, ..ashington, D.C., 1960, and its companion
WAUTIR U.S. Bureau of the Census, 1960 Census of Population,
Classified index of Occupations and Industries,Washingtcn,D.C.,
1960. For information cn the definition of concepts used by
the Bureau of the Census, see the text in the following reports:
U.S. Census of Population: 1960, Detailed Characteristics,
United States Summary, Final Report PC(1)-1D, Washington, D.C.,
1963, and U.S. Census of Population: 1960, Occupational Char-
Aptiristicq, Final Report PC(2)-7A, Washington, D.C., 1963.

'Professional nurses, pharmacists, and physicians and sur-
geons who were employed by any level of government, but not
working in hospitals.

31n the 1960 census he term labor reserve was used for
these persons who had worked sometime during the period of 1950
to 1960, but ',ere net in the labor force at the time of the
census.



The persons in the "experienced civilian labor force" who
were in occupations other than those selected for the survey
were subdivided into the following three groups:

1. Managers, officials, and proprietors (not elsewhere
classified) who were working in the following industries:

Agriculture, forestry and fisheries
Mining
Construction
Manufacturing
Transportation, communications, and other public

utilities
Entertainment and recreation services
Professional and related services
Public administration

2. Balance -- Females, ages 20 to 54 years

3. All others

The remaining group consists of the remaining noninsti-
tutional population. 20 years old and over not in the Armed
Forces.

The complete list of 45 classes and the detailed components
are outlined in table 1.

Design and Printing of Quesdonnairos and Other Forms

, The original questionnaire was designed by the National
Opinion Research Center. This questionnaire was reviewed
for feasibility by the Bureau of the Census. These two organi-
zations in consultation with the sponsoring agencies, developed
the questionnaire that was used in the Census Bureau pretest.

The questionnaire used in the pretest consisted of eight
pages divided into four sections. The first section dealt with
current employment, asking questions on their present employ-
ment status, and. if working, on the respondent's occupation.
industry, earnings, job activities. work attitudes, and the
holding and nature of a second job.

Tice second section asked questions on the employment
status as of April 1, 1960 (the date of the Decennial Census)
and the respondent's first full-time job after reaching age 25
(an age where most persons had completed their formal
edugation).

section III inquired about the educational and training level
of the respondent. It asked qui stions on the colleges attended.
field of study, type of degree granted and year work was
ended. This section also asked about the source of finances
for their post-high school training and other types of training
they may have received, such as company training programs.
home study correspondence courses, and military training
applicable to civilian occupations.

The last section requested background information such as
age, sex, type of residence when growing up, marital status
and number of dependents. An analysts of the results of the
pretest questionnaire was the basis for redesigning the
questionnaire. Most of the changes were in the format, but
some changes were made in the items with several additioni
being made to the section IV on background information.

. Three variations of the questionnaire were designed and
used in the survey. The basic questionnaire was used for the
selected professional occupations, and the three "experienced
civilian labor force" classes. A variation of the basic ques-
tion nairc was used for the technicians. The major changes in
this questionnaire were in the list of job activities, and the

technicians were not asked work attitudes. A second variation
of the questionnaire was used for the labor reserve and the
last class of those not in the labor force or the labor re-
serve. The major difference in this questionnaire was in the

thod of asking for past work experience.

A supplementary questionnaire was sent to a portion of the
biologists and psychologists on sources of research support
they may have received during their graduate studies.

Protests

A feasibility pretest of this survey, covering 275 cases.
was conducted in the Chicago area by the Nacional Opinion
Research Center. Another pretest was conducted by the
Bureau of the Census beginning in the fall of 1%1. Persons
in professional and technical occupations used in this survey
were selected from a special evaluation project file which
provided the names and addresses of respondents. Approxi-
mately 600 cases were selected for the pretest. An original
mailing was followed by two reminder mailings sent to the
nonrespondents. The response rates of this pretest are given
below.

Mailing
Number
mailed

Responses

Number Perc,,A

Total 591 419

Original railing 591 254 43.0
First followup 445 116 26.0
second followup 229 4) 21.4

A subsample of the nonresponse cases, amounting to 51
cases, was drawn for further followup activity. This work
consisted of a personal phone call reminder to the non-
respondent and produced 23 additional returns. Therefore the
final number of completed questionnaires received in the
pretest was 442 or 74.8 percent. (A figure quite similar to
our results in the main study.)

These completed questionnaires were then analyzed and
tabulated focusing on the problem of nonresponse by item
and inconsistency between items. The result of this analysis
was the final determinant in preparing the format and wording
of the questionnaires.

Sam* Selection

The Bureau, in consultation with the sponsoring agencies.
selected the sample for the survey. First, within the limits
of financing and statistical reliability, the number of sample
cases required for each occupation and other group in the
universe was determined. (See col. 1 of table 2.) Estimates
were made--since the universe counts were not yet available
at the time - -of the number of cases of each of these groups
that would appear on the 1960 census 25-percent-sample tape
file. These two figures provided the basis for determining a
differential sampling ratio for each group td supply the re-
quired number of sample cases (col. 3). , Since the basic
universe was not known but had to be estimated, a very
liberal sampling ratio was adopted to assure that a sufficient
number of sampling cases would be selected from the census
25-percent-sample file. Using these sampling ratios, the
first selection (and count of the total in each category) was
made by the computer on a sample "every K case' basis.
The computer identified and selected by the predetermined
sampling ratio each category of the sample universe (shown in
col. 4).
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Revisions in the groups to be surveyed were also made.
For example, pharmacists were deleted from the study and
became the basis of a special project.

Such revisions in the groups were cause for increasing
the lumbar of sample cases required for certain of the
remaining groups (col. 2). The revised number of sample
cases required for the study was then compared to the first
sample se .ction based upon the liberal sampling fraction. A
division oi these two figures for each group provided a
subsampling fraction (col. 5). The computer then applied the
subsampling fraction to the first sample selection and selected
the final sample (col. 6). This was accomplished in the
following manner. A random start between zero and the final
sampling fraction was selected for each category. To this
random start the sampling fraction (to five decimal places)
was added foreach case in the first sample selection. When,
this sum exceeded or equaled "one' the case thus identified
was selected and the sum reduced by one. If the sum for the
case did not equal or exceed "one" the case was not selected
and the next addition was made.

The computer thus identified the sample cases and also
selected for high-speed printouts, pertinent data for the
sample case, providing a basis for searching original census
records for purposes of tr itching and name and address
determination for mailing the questionnaires.

A subsample of 1,500 biologists and 1.000 psychologists
was selected to receive the supplementary questionnaire on
research support. These cases were selected by using a
random start and every "seth case thereafter. "n" was
computed by dividing the number of cases selected to receive
the supplementary questionnaire by the total number of cases
in the survey with the specified occupational code.

Matching and Mailing Operations

When the sample was selected from the 1960 census tapes,
certain identification items were selected for each case and
printed out on a listing. Some of the identification items used
were the codes for State. county, enumeration district (ED),
occupation, industry, age, and highest school grade completed.
Each case was also assigned a control number. With this
information the census schedule books were searched to
ascertain the name and address of the individual.

At the same time the names and +addresses were being
located, punch cards were being prepared for control purposes.
These cards noted the control number. State, and t code
indicating the type of questionnaire required. The name and
address, at( ascertained from the match of census records,
was also typed on the card. This typed address was repro-
duced by a Xerox process and used for the address labels.
The card itself was used for check-in control (those not showing
a notation of receipt of schedule being sent additonal mailings
as required).

Although there were 45 independent samples comprising the
survey, they broke down into three major components for
purposes of schedule design and into four separate groups for
purposes of the mailing operation.

The mailing operation consisted of an original mailing and
three followup mailings. Each mailing- -the original and
folk:newwas color coded by varying the color of the schedule.
This was done primarily for control of the mail -out sequence.
The mail-outs were divided Into four groups as determined by
the respondents' status in the 1960 Census. The. first group
represented. selected professional 'porkers in the labor force
(excluding 2,500 biological scientists and psychologists).

All biological scientists and psychologists were sorted
from the professional group described above. A sample

of about 1,500 biological scientists and 1,000 psychologists
was then merged into one group. The portion of the biological
scientists and psychologists not selected in the sample was
returned to their original file.

Another group consists of those persons with technical
occupations. The last group is composed of the labor reserve.

The mailing pieces to each of these groups consisted of
(1) the respective questionnaire, (the biological scientists and
psychologists also received a supplementary questionnaire),
(2) an introductory letter, (3) a "Fields of Specialization
List,' (4) a return envelope.

Receipts

The endeavors described in the mailing operation elicited
51,505 completed questionnaires from the original panel of
71,300. The rate of receipt amounted to 72.2 percent. This
figure compares favorably with our pretest experience where
the return rate amounted to 70.9 percent.

Variations in the categories may be noted in table 1.
(This table shows rates of receipt by each of the 45 classes.)
For the professional group, the highest receipt rate was
achieved, amounting to 72.6 percent, whereas the technical
worker group--somewhat under the average return rate- -
amounted to 63.9 percent. Among the professional workers,
it may be noted that the highest return rate is 82 percent
(foresters and conservationists).

Field Follossup Procedures

About 12.500 of the original cases did not respond to any
of the four original mailings and constituted the "nonanswer"
file of nonrespondents. This group was sampled at approxi-
mately a 1 in 4 rate for personal followup. Thus about 3.000
cases required followup, all of which, by design, fell into
Primary Sampling Units of the Bureau's Current Population
Survey and thus an existing field staff was available to imple-
ment the procedure. The procedure called for all sample cases
to be selected in the Bureau's central office and identified
by their PSU number and other relevant information (name.
address, phone number, appropriate schedule). This infor-
mation was packaged a long with required forms and instructions
and sent to the Bureau's Regional Offices. The Regional
Offices in turn transmitted the materials to the proper inter-
viewers. The interviewers contacted each nonrespondent by
telephone, asking them to complete a questionnaire. Those
cases indicating cooperation were mailed one by the inter-
viewer, along with a Regional Office return envelope. Those
cases indicating a refusal to complete a questionnaire were
asked eight basic questions on we phone.

When the interviewer completed this phase of the work, she
sent a record of the results of her assignment to the Regional
Office. The Regional Office matched the completed question-
naires received to the record of results. The unmatched
forms for those who were mailed questionnaires were returned
to the interviewers, who again called the personand proceeded
to ask the basic questions.

In regard to the `postal reject" file (that group never de-
livered by the post office), amounting to 7,100 cases, a
sample of 1,000 random cases was drawn. A further attempt
to locate these cases was made through their last known
employer. Since the 1960 Census results provided the name
of the employer, we bad a basis for operation.

The steps requirid to implement this followup required a
matching and searching of the original census record. After
the case was located, the company name entered on the sched-
ule was transcribed to a special listing. The address of the



establishment was then obtained y checking through city
directories and other reference material. The questionnaires
were then mailed to the respondent in care of his employer
using the normal mailing procedures with provision made for
the followup mailings. These activities resulted in a return
rate of about 30 percent.

Coding and Editing of Schedul es

The processing work was accomplished by dividing the
work into two major portions, namely "General Coding" and
"Occupation and Industry Coding." The schedules were designed
to minimize coding by annotating the entry boxes where
possible with predetermined punching codes. Where this was
not possible, as in the cases of "institution attended," "type of
degree granted." "name of sponsoring institutions." "subject
of training," and 'State and county of residence," codes had
to be predetermined and, as inthe case of "subject of training."
a three-digit code was formulated and a special publication
prepared noting the subject field content of each broad three-
digit field. Also, during re "General Coding" phase, extensive
editing rules were applied to the items to account for some
blanks, obvious inconsistencies, consideration of fractions.
improper placement of entries, dual entries, finding midpoints
of ranges (if given), conversion of income entries to codable
items, conversion of improper time basis to acceptable basis.
Further editing of this nature will also be implemented in
the .computer.

The "Occupation and Industry Coding" phase of the work
was done in accordance with the 1960 Census of Population
classification scheme, with some minor modifications. All
clerical work was verified completely on a dependent basis.

Preparing the Record and Weighting

Prior to tallying the tabulations in the Postcensal Study.
certain programing activities are required to prepare the
computer tape record.

Each questionnaire recplired six 80-column punch cards to
accommodate the data. This information must first be trans-
ferred from punch cards to computer tape and the six cards
for each case must be consolidated into a single record for
a person (eliminating the duplication of identification items
required on each punch card).

Each of the 45 occupations receives a differential weight.
The methodology involved in this weighting calls for a con-
sideration of the three following classes of responses:

1. Initial responses

2. Responses from a field followup program

3. Responses from a file of ''postal rejects"

The latter two classes have to be weighted to the totals from
which they are drawn.' The determination of these weights
will be done clerically and incorporated in the punch card.
After these intermediate weights are on the record and are
applied to the latter two classes, this file will be merged with
the initial responses (class I). The final weights to be
applied to each occupation group would be the proportions
these merged totals bear to their respective grand total as
determined by the 1960 census results.

4The methodology outlined herein is subject to review of the
reliability of the followup data by Bureau sampling experts.
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Table CI --WOW Coof000soto of the Unborn sod flocoipts ie tat Poslcsosof Study of Profossiosol and Todovical Maripswer

Occupation we other soups semen

Cases reamed

Neater of caws

m suety Muate Percent

(ecupet,ons :i, tne zusvey and ther ..-42:.1:US codes 71. r 15:,505. 172.

A. Selected professional occupations 5 40,768 7:.6

021 Chemist ., 1.-234 730
College presidents, deans, and professors and instructors, nonscientific subjects I.-,..) 905 e...

030 College presidents and deans
054 Professors and instructors, nonscientific subjects

Professors and instructors, natural science 2,501 1,9,:4- 74.2

031 Professors and instructors, agricultural sciences
032 Professors and instructors, biological sciences
034 Professors and instructors, chedistry
041 Professors and instructors, geology and geophysics
042 Professors and instructors, mathematics
043 Profes,or,, and iio medical sciences

045 Professors and instructors, physics
052 Professors and instructors, natural sciences, n.e.c.

Professors and instructors, social science i,49 1,155 77.3

035 Professors and instructors, economics
050 Professors and instructors, Ps:1011014Z
051 Professors and instructors, statistics
053 Professors and instructors, social sciences, n.e.c.

040 Professors and instructors. engineering 2,000 1,529 76.5

060 Professors and instructors, subject not specified 1,249 473 #9.9

080 Engineers, aeronautical 1,999 1,383 69.2

081 Engineers, chemical 1,270 924 717.7

082 Engineers, civil 1,948 1,354 69.5

083 Engineero, electrical 3,499 2,533 72.4
084 Engineers, industrial 2,000 1,457 72.9

985 Engineers, mechanical 1,999 1,399 70.0

090 Engineers, metallurgical and metallurgists 1,000 724 72.6

091 Engineers, mining 1,000 709 71.8

092 Engineers, sale- 1,000 682 68.2

09i Engineers, n.e.c 2,782 1,971 70.8

ifT, Foresters and conservationists with 4 years or more of college 1,000 820 82.0

111 Librarians-elementary and secondary schools)
with 4 years or more of college 1,751 1,335 76.2

111 Librarians -- public libraries

,42 Agricultural scientists 1,991 1,494 75.0

131 BiA.og1eal scientists . 3,502 2,528 72.2

114 Geoloeists and geophysicists
,5 Methematiciele

2,000
1,909

1,351
1,321

67.f,

69.2

:40 Physicist- 2,295 1,714 74.7

145 Miscellaneous natural scientists 1,022 787 77.0

172 Economists 1,136 805 70.9

173 Psychologists 2,150 1,570 73.0

]'74 Statisticians and actuaries 1.000 716 71.6

175 Miscellaneous social scientists P7ft 613 69.8

182 Teacher:, elementary schools (public schools only) 2,999 , ..2 164 . 72.2

183 Teachers, secondary schools 3,003 2,206 73.5

B. Selected technical occupations 7,999 5,108 63.9

072 Designers 1,000 673 67.3

074 Draftsmen 1,000 701 70.1

181 Surveyors 1,300 587 58.7

185 Technicians, medical and dental 1,000 619 61.9

190 Technicians, electrical and electronic 999 636 63.6

191 Technicians, other engineering and physical sciences 2,000 1,274 63.7

192 Technicians, n.e.c 1,000 618 61.8

Persons with en educational attainment of 4 years or more of college

A. In experienced civilian labor force and not In the selected professional or technical
occupations 2,948 1,903 64.6

1. Managers, officials, and proprietors, n.e.c2 943

2. Balance -- females, ages 20 to 54 years 2,005
1,903 64.6

3. All others

B. Leber reserve 3,313 2,160 65.2
1. Females. ages 20 to 54 years, with experience in one of the selected professional or

technical occupations 2,000

2. Other persons with experience in one of the selected professional or technical 1,681 74.2

occupations 267
3. All persons in the labor reserve with experience in occupations not selected for the

survey 1,046 479 45.8

C. Persons 20 years old or older not In the labor force, labor reserve, or institutions 903 600 66.4

n.e.c. Not eluewhere oleesified.
1Figurea include 966 cases received after the tally by occupation, thus detail will not add to total.
2lncluded are those working the following industries:

Agriculture, forestry, and fisheried Transportation, communications, and other public utilities
Mining Professional and related services
Construction Public administration
Manufacturing
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Table C2.Ilempie !Medias the reelomeal Ste* of Prefeesiseal and Techeical illeapetver

,r
Ocespotom a classitialse

Onseol
mobs of

meek uses -.
nomad

(n

Feel
moist of

-c sample cams
owed

(21

Orval
Irteml
mom*
two
(0

Orwell
emple
cool

(0

Sob.
mein
nmo

(5)

Fowl
maple
eroded

00

Total in survey 73,000 76,869 - 152,510 - 71,300

Total professional occupations 1 1. 55,000 59,869 - 90,774 - 56,137
Total college presidents, deans and profesio/s 7,000 8,500 - 11,230 - 8,504

College presidents, deans, and professors and
instructors, nonscientific subjects 1,000 1,250 1/4 2,465 0.50710 14260

Professors and instructors, natural science 2,000 2,500 1/4 2,548 0.98117 2,501
Professors and instructors, social science 1,000 1,500 1/4 2,167 0.69221 1,494
Professors and instructors, engineering . . 2,000 2,000 1/1 2,359 0.84782 2,000
professors and instructors, subject not specifi4d '''' 1,000 1,250 1/8 1,691 0.73921 1,249

4,........"4-'

Total engineers %. 18,000 20,282 - 32,654 - 18,497
Ehgineers, aeronautical ., 4....:101- 2,000 1/4 3,284 0.60902 1,999
Engineers, chemical

__1500
2;000 2,000 1/8 1,270 1.0 1,270

Engineers, civil 2,500 2,500 1/20 1,948 1.0 1,948
Engineers, electrical 2,500 3,500 1/10 4,618 0.75791 3.499
Engineers, industrial

1 ...1. 2,000 2,000 1/8 3,095 0.64621 2,000
Engineers, mechanical 64. .....41...,. -2,500 2,500 1/20 1,999 1.0 1,999
Engineers, metallurgical and metallurgist 1,000 1,000 1/2 2,305 0.43384 1,000
Eneineers, mining 1,000 1,000 1/2 1,526 0.65531 1,000
Engineers, sales 1,000 1,000 1/2 7,170 0.13948 1,000
Engineers, n.e.c 2,000 2,782 1/4 5,438 0.51159 2,782

Foresters and conservationists (4 years of college) 1,000 1,000 1/1 2,936 0.34060 1,000
Libmrians 2,000 2,000 1/4 5,250 (1) 1,751

Total natural scientists 16:000 16,800 - 19,237 - 15,219
Agricultural scientists 2,000 2,000 1/1 1,991 1.0 1,991

. Biological scientists 4,000 4,000 1/1 3,502 1.0 3,502
Chemists 2,000 2,500. 1/8 2,617 0.95530 2,500
Geologists and geophysicists 2,000 2,000 1/1 4,695 0.42599 2,000
Mathematicians 2,000 2,000 1/1 1,909 1.0 1,909
Physicists 2,000 2,300 1/1 3,501 0.65696 2,295
Miscellaneous natural scientists 2,000 2,000 1/1 1,022 1.0 1,022

Total social scientists 5,000 5,287 - 10,080 - 5,164
Eccnoweste 1,000 1,137 1/1 4,814 0.23619 1,136
Psychologists 2,000 2,150 1/1 3,014 0.71334 2,150
Statisticians and actuaries 1,000 1,000 1/4 1,373 0.72834 1,000
Miscellaneous social scientists 1,000 1,000 1/1 879 1.0 878

Teachers, elementary public schools 3,000 3,000 1/50 4,197 0.71480 2,999
Teachers, secondary schools 3,000 3,000 1/25 5,190 0.57804 3,003

a
Total technicians 7,000 8,000 - 32,934 - 7,999

Designers 1,000 1,000 1/10 1,672 0.59809 1,000
Draftsmen 1,000 1,000 1/50 1,061 0.94251 1,000
Surveyors 1,000 1,000 1/5 2,291 0.43650 1,000
Technicians, medical and dental 1,000 1,000 1/20 1,734 0.57671 1,000
Technicians, electrical and electronic 1,000 1,000 1/1 23,176 0.04315 999
Technicians, other engineering and physical science 1,000 2,000 1/10 4,684 0.42699 2,000
Technicians, n.e.c 1,000 1,000 1/5 3,340 0.29941 1,000

Persons in "other" groups with 4 years of college... 11,000 9,000 - 23,778 - 7,164

Experienced civilian labor force not in target
occupations 3,000 3,000 - 16,522 - 2,948
Selected managers 1,000 1,000 1/100 943 1.0 943
Balance females, ages 20 to 54
All others

1,000
1,000

1,000
1,000

1/20

1/100
8,207
7,373

0.10309
0.13211

2,005

Labor.reserve 5,000 4,000 - 6,353 - 3,313
Females, ages 20 to 54 in target occupations 4,000 2,000 1/25 2,950 0.67797 2,000
All others in target occupations 1,000 1,000 1/100 267 1.0 267
Mot in target occupations - 1,000 3,136 0,33333 1,046

Persons 20 years old or over not in the labor force,
labor reserve, or institutions 2,000 2,000 1/200 903 1.0 903

- Represents zero. n.e.c. Not elsewhere classified.

100f the original ample count, only those cam's with four years of college were selected for the final sample.
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Table M.-Universe Estimates of Civilian tabor Force an bop trod. 111110 and 1962, by Se II, Educational Attainment, and Ago

Ougmbm
Expliamnsed onion

Mot lam Delayed
Navaho

Expereaced civilian

tato lace Employed

iNA 2
1

196 2 1 Ha 2 1 WA 19621

ENGINEERS BIOLOGICAL SCIENTISTS- -
Continued

Total 879,742 860,883 867,874 852,680

Sex Age

Male 873,416 855,535 861,935 847,596 Under 20 years 291 29 151 29

Female 6,326 5,348 5,939 5,084 20 to 24 years
25 to 34 years

2,731
9,926

993
8,501

2,305
9,388

9o1
8,453

Educational attainment 35 to 44 years 10,643 11,541 10.536 11,..3.4

No degree 395,568 369,122 387,864 364,751 45 to 54 years 5.556 6,091 5,525 6,066

Associate 12,364 13,130 12,186 13,130 55 to 64 years 2,977 3,423 2,932 3,365

Bachelor 249,196 256,824 247,407 254,491 65 years and over 755 811 696 801

Bachelor's plu- 150,359 142,421 149,122. 141,398
Masters 53,715 69,085 53,266 68,675
Doctorate 7,701 9,964 7,695 9,964 MATHEMATICIANS

Professional 245 337 245 271
No report 10,594 - 10,089 Total 37,733 34,904 36,408 34,541.

Age
Under 20 years 1,639 249 1,131 249

Sex
Male 27,836 26,851 26,958 26,641

20 to 24 years 48,145 16,246 45,603 16,161 Female 9,897 8,053 9,450 7,903

25 to 34 years 283,413 241,184 280,949 239,799
3. to 44 years 293,257 322,966 291,232 321,198 Educational attainment
45 to 54 years 149,450 165,393 147,905 163,455 No degree 12,524 10,113 11,906 9,970
55 to 64 years 86,387 96,345 84,929 94,541 Associate 345 403 345 403
65 years and over 17,451 18,500 16,125 17,277 Bachelor 6,215 6,346 6,109 6,326

Bachelor's plus 6,505 4,962 b,125 4,889
PHYSICAL SCIENTISTS Masters 7,605 8,402 7,478 8,297

Doctorate 3,615 4,642 3,615 4,623
Total 135,822 131,449 132,919 129,993 Professional 9 36 9 36

Sex No report 915 821 -

Male.. . 127,082 124,015 124,590 122,676
Female 8,740 7,434 8,329 7,317 Age

Under 20 years 470 38 423 38
Educational attainment 20 to 24 years 4,640 1,787 4,097 1,750

No degree 31,827 28,109 30,773 27,499 25 to 34 years 12,424 12,076 12,063 11,988
Associate 814 905 814 852 35 to 44 years 9,634 9,419 9,475 9,354
Bachelor 30,529 31,225 30,192 30,943 45 to 54 years 6,354 7,144 6,342 7,066
Bachelor's plus 28,164 24,365 27,277 24,142 55 to 64 years 3,500 3,739 3,360 3,647
Master 20,604 23,206 20,237 22,977 65 years and over 711 701 648 701
Doctorate 20,567 23,450 20,525 23,391
Professional 149 189 149 189
No report 3,168 2,952 -

SOCIAL SCIENTISTS

Age
Under 20 years 618 68 516 68 Total 68,331 64,721 66,575 64,042
20 to 24 years
25 to 34 years

11,426

48,270
4,158
42,735

10,239
47,512

4,158
42,411 Sex

35 to 44 years 43,258 48,552 42,933 48,168 Male 52,024 50,502 50,949 50,013

45 to 54 years 20,893 23,425 20,6% 22,971 Female 16,307 14,219 15,626 14,029

55 to 64 years 9,2% 10,508 9,147 10,279
65 years and over 2,081 2,003 1,876 1,938 Educational attainment

No degree 9,633 7,862 9,024 7,640
BIOLOGICAL SCIENTISTS Associate 260 222 207 _222

Bachelor 5,606 5,492 5,427 5,388
Total 32,879 31,389 31,533 31,114 Bachelor's plus 8,301 5,872 7,945 5,842

Sex Masters 21,596 21,431 21,137 21,189

Male 27,748 27,041 26,779 26,895 Doctorate 20,039 23,682 20,016 23,601

Female 5,131 4,348 4,754 4,219 Professional 133 160 119 160
No report 2,763 - 2,700 -

Educational attainment
No degree 5,703 4,590 5,116 4,497 Age
Associate 139 101 113 101 Under 20 years 194 6 139 6
Bachelor 4,926 5,095 4,835 6,044 20 to 24 years 3,072 634 2,634 557
Bachelor's plus 4,939 3,470 4,673 3,432 25 to 34 years 18,761 15,499 18.103 15,300
Masters 7,194 7,519 6,907 7,484 35 to 44 years 21,696 22,341 21,411 22,147
Doctorate 8,844 10,342 8,778 10,284 45 to 54 years 14,154 14,664 14,025 14,560
Professional 241 272 229 272 55 to 64 years 8,526 9,410 8,433 9,355
No report 893 882 65 years and over 1,928 2,167 1,830 2,117

The apparent decline from 19o0 to 1962 in the number of persons in the experienced civilian labor force (and the number of employed
persons) is due to the sample design. The sample was selected from persons In the experienced civilian labor force in 1960; this total
is affected by retirement of persons from the labor force, but no allovance in made for new entrants into the labor force.)
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Table 02.--Plumber of Persons Reporting Selected Variables in 1962

um

Occostio in 1%0

Engineers Physical
sciestists

Bloke ca i

scientists
Ilaltrnatii.ians Social

scientists

1960 EXPERIENCED CIVILIAN LABOR FORCE

Number In universe 879,742 135.822 32,879 37.733 68.331
Number reporting selected variables

Occupation in 1962 879,092 135,736 32.565 27,699 68,264
Marital status in 1962 873,384 135,136 32.766 37.354 67,9,0
Citizenship in 1962 806,539 133,401 32,117 36,309 t7.314
Residence in 1962 871.203 134.677 32,656 27,215 67,576
Father's occupation 851,037 131,662 31,838 36.255 66,641
Class of worker. in 1960 565,683 132,630 31,40( 3.6.22° 66,403
Industry in 1960 861,189 131.841 31.199 26.035 6e,159

1960 EMPLOYED

Number in universe 567,874 132,919 31.c33 36,408 64,575
Number retorting selected variables

Job tenure in 1960 350,307 129,270 30,460 35,110 64,552
Field of work specialization in 1960 817,194 126,055 29.896 24.002 63,161
Major work activity in 1960 619,650 93,0% 22,535 23,980 48,074
Occupation at age 24 824,430 127,521 29,780 33.829 63,783

1962 EMPLOYED

Number in universe 852,680 129,993 31,114 34,544 64,042
Number reporting selected variables
Occupation in 1962 852,030 129,907 . 34,510 63,975
Class of worlter in 1962 850,961 129,667 31,077 34,459 63,867
Industry in 1962 851,496 129,726 31.073 34,487 63,975
Organization worked for in 1960 837,777 126,647 29,816 33.298 62,`,34
Job tenure in 1962 849.290 129,065 30,773 34,158 63,217
Weekly hours worked in 1962 852,030 129,907 31.103 34,510 63,975
Work specialization in 1962 819,836 125,990 29,994 33,095 62,111
Years in field of work specialization in 1962 802,294 123,329 29,125 32,201 60,83?
Major work activity in 1962 833,995 126,643 30,157 33.507 62,978
Earnings in 1961 825,521 125,646 30.069 33,211 61,447
Secondary income in 1961 770,815 117,298 28,373 31,575 57,402
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Table Ela.--Standard Errors of Table E2a.--Standard Ewen of
Absolutes for Engineers Absolutes for Physical Scientists

Sae of minds StanOrd enor

5,000 560
10,000 740
25,000 1.220
50.000 1,680
100,000 2,310
250,000 3,280
350,000 3,570
500,000 3,620

750,000 2,600
850,000 1,240

Sae of Wow Standard ono(

2,500 210
5,000 330

.7,500 400
10,000 430
15,000 530
25,000 640
50,000 410
75,000 840
100,000 740
125,000 460

Table Elb.--Standard Errors of Percentage for Engineers Table E2b. -Standard Errors of Percentage for Physical Scientists

Estimated
percenbge

Boss of mob.

25,0013 50,000 100,000 250,003 500.000 150,000 650,003

2 or 98 0.6 0.5 0.3 0.2 0.2 0.1 0.1
5 or 95 0.9 0.6 0.5 0.3 0.2 0.2 0.2
10 or 90 1.2 1.1 0.7 0.5 0.3 0.3 0.2
25 or 75 1.6 1.4 1.1 0.6 0.4 0.4 0.4
50 2.2 1.8 1.2 0.8 0.6 0.4 0.4

Table E3s.--Standard Errors of
Absolutes for geological and

Agricultural Scientists

Soo of Wools Steenneffis

100 30
500 70
1,000 80
2,500 120
5,000 170
7,500 200
10,000 220
15,000 240
25,000 200

Table E3b.--Standard Errors of Percentage for Biological and

Estonia
Preedor

Bose of wawa"

1,500 10.030 25,003 50,003 15,033 100,003

2 or 98 0.8 0.6 0.4 0.3 0.2 0.2
5 or 95 1.2 1.0 0.6 0.4 0.4 0.3
10 or 90 1.5 1.3 0.8 0.6 0.5 0.4
25 or 75 2.0 1.8 1.3 0.8 C.7 0.6
50 2.9 2.5 1.4 1.0 0.5? 0.8

Table E4a.--Standard Errors of
Absolutes for kethematidans

and Statisticians

Size of Min* Standard too

100 40
500 80
1,000 130
2,500 190
5,000 260
7,500 310
10,000 340
15,000 380
25,000 370
35,000 200

Table Enb.--Standard Errors of Percentages for
Agricultural Scientists Mathematicians and Statisticians

E0111111110 011110160101

Bee of o01010011/

5.000 7,500 10.000 25.000

2 o 98 0.5 0.4 0.4 0.3
S or 95 0.8 0.7 0.6 0.4
10 or 90 1.3 1.0 0.8 0.5

25 or 75 1.6 1.3 1.1 0.7
50 1.8 1.6 1.3 0.8
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Estion1010.300.1
Om r presage

5,000 1,500 10,1100 25,000

2 or 98 0.8 0.6 0.5 0.3
5 or 95 1.1 0.9 0.8 0.6
10 or 90 1.4 1.3 1.3 0.7
25 or 75 2.5 1.9 1.6 1.1
50 2.6 2.2 2.0 1.2



Table E5a.--Standard Errors of
Absolutes for Social Scientists

Size al estmate Standard ens

100 40
500 90
1,000 110
2,500 210
5,000 290
7,500 350
10,000 400
15,000 460
25,000 540
50,000 500

Table E5b. -Standard Errors of Percentages for Social Scientists

Eaton Med percentage
Base of talcoolar

5,000 7,500 25,000 skate

2 or 98 ^.7 0.6 0.5 0.4 0.2
5 or 95 1.1 1.0 0.9 0.5 0.4
10 or 90 1.8 1.3 1.0 0.8 0.6
25 or 75 2.2 2.1 1.8 1.2 0.8
50 3.0 2.4 2.0 1.4 1.0
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