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PREFACE

The need for informatjon on the nation's scientific and engineering

‘manpower resources ilas grown sharply in the last few years. Policy planners

and managers inveolved in developing and administering programs dealing with

such diverse subjects as research and development, national defense and s=-
curity, space, health, education, and economic growth have become increas-

. ingly concerned about the availability of adequate and accurate information

on these human resources.

.1In 1957 a special advisory panel appointed by the National Sciénce
Foundation and the President's Committee on Scientists and Engineers identi-
fied the requirements and formulated a program of scientific manpower data

to meet needs. The findings, issued by NSF in the report A Program for Na-‘

tional Information on Scientific and Technical Personnel (NSF 58-28), be-

ly sponsored by NSF. One of the projects recommeaded in this report as high-
ly urgent was "a special direct survey of a large sample of the persons re-
corded in the 1960 Census enumeration as college graduvates or as persons cur=
rently or last employed in scientific and technical positions, whether col-
lege graduates or not,”fo determine relationships between trainiﬁg and sﬁb-

sequent occupations.'

‘ Planning of this project, known as the Postcensal Survey of Profes-
sional and Technical Manpower, was initiated-'by NSF in 1960 and by data col-
lection in 1962, when records from the decennial Census became available, n
addition to tHe present report, two other reports have been prepared. The

first study, America's Scientists and Engineers: Employment Conditions, 1960

and 1962, is being published by the Nativnal Science Foundation. The other

report, The United States College-Educated Fopulation: 1960 by Mildred A.

Schwartz, was published by the National Opinfon Research Center. Additional

special reports over the next few years are also expected.

Because this report extends the work reported in the study to be pub-

lished by WNSF, it is appropriate to indicate here that the first study

iii
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;f-qeséribed the sample of 1960 scientists and engineers

by:age, sex, and education and considered occupational

group differences 'in citizenship, marital status, region
of residence, and intergenerational'opcupational mobility

in terms of these compositional factors;

--analyzed occupation group differences in 1960 by class
of worker status, 1éngth of employment with the 1960 or-

ganization, and industrial classification;

-~-documented occupational differences in extent of re-
cruitment to the 1960 occupation group from other cccupa-
tion groups and strata as indicated by occupational af-

filiations at age twenty-four;

--determined how many 1960 scientists and engineers were
participating in the experieﬁced civilian labor force in
1962, compositional differences in rates of withdrawal

over the approximately two-year period,-and occupational

affiliations of workers changing occupations;

--described the class of worker differences, industrial
settings for major emp!oyment, years with the 1962 em-

ployer, hours worked weekly, etc.;

--analyzed the two most time-consuming work activities in
the major employment of scientists and engineers and.the

compositional'différences in these major work roles; also
described the -entire range of.work activities encompassed

by scientific and engineering employment;

--considered occupation group, education, sex, and age as
factofs determining the median salary rates of scientists
and engineers in their major 1962 employ&ent and described
the additional sources of professibnal income contributing

to their 1961 earnings.
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Acknowledgments for the work and effort involved in undertaking and
completing this study are numerous. The organizations primarily involved
were the National Science Foundation, which provided the primary support
and overall guidance for the study, the National Opinion Research Center of
the Unfversity of Chicago,‘which servedas the secretariat in planning the
survey .and was primarily responsyble for the analysis of the survey data:
and preparation of the study repcrts; and the Bureau of the Census, which
carried out the actual survey operations. OQtner Federal agencies that con-
tributed financial assistance and advice included the Bureau of Labor Sta-
tistics, the U. S Office of Education, the National institutes of Health,
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1n addition to the organizations themrelves, a number of individ-
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Peter H. Rossi, Director of NORC. Mildred A. Schwartz prepared the report

on the 1960 coliege-educated population.

Bureau of the Census.--Stanley Gieene, Chief, Economics Statistics

Eranch, Population Division, had primary responsitility for carrying out
the survey operations and reviewing the tabulations prepared, assisted by
John Priebe. David L. Kaplan, Assistant Chief, Population Division, as-
sisted in the planning of the survey, the design of the survey’questionr
naire, and the’selection'of the appropriate sample. Contributions were al-
so made by William Jj. Milligan and Stuart Garfinkle, forme}ly of the Bureau

of the Census, and in general, by various staff members of the Decennial
4

Operations Division, who were concerned with the programming and tabulat-

ing of the survey data.

National Science Foundation.--The Postcensal study was carried out

by the Manpower and Education Studies Section, Thomas J. Mills, Head, in

‘the Foundation’s Office of Economic and Manpower Studies, Jacob Perlman,

Head Robert W. Cain, Study'Director; and Norman Seltzer, Associate Study

Director, Manpower Studies Grcup, were directly involved in all phases of
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the study, from the planning stage through the operations to the review and
evaluation of the prepared reports. In addition, Mr. Seltzer served as co-

ordinator for all the organizations participating in the prdject.

o

FRIC

Aruitoxt provided by Eic:



TABLE OF CONTENTS

PREFACE .
LIST OF TABLES . . . . . . . . . .

LIST OF CHARTS . . . . . . . « . « « .« ..

Chaptér
I. INTRODUCTIO&
II.  CORRELATES OF EDUCATIONAL ATTAINMENT
ITI.  ELEMENTARY AND HICE SCHOOL CHARACTERISTICS
IV.  FIELDS OF STUDY FOR DEGREES HELD IN 1960 AND 1962 .
V.  SOURCES OF SUPPORT FOR UNDERGRADUATE AND.GRADUATE
EDUCATION ... + & & v v v o e e u e e e o
¥..  QUALIFICATIONS FOR 1962 EMPLOYMENT . . . .
Appendix |
1.  THE QUESTIONNAIRE . . . . . . . o v s v v ..
2.  THE POSTCENSAL STUDY-DATA COLLECTION PROCESSING
AND TABULATING . . +» « . « & 0 v« s v v .
3,  ADDITIONAL FIELD OF SPECTIALIZED STUDY TABULATIONS :
1962 GROUP . . v & v v v v o v e e e e
REFERENCE . . . & 4 v v v v v e v v e m e e e e e e

vii

Page
Al
ix

4
Xiii

Il
35

67
- 85
125
147
157

169

185



LIST OF TABLES \

Table .

2.1

3.7
3.8

3.9

Selected Social and Demographic Characteristics of 1960
Scientists and Engineers, by Occupation Group (1960)

Educational Attainment (196", by Occupation Group (1960).

Educational Attainment (1960) by Sex and Occupation.(roup
(1960) Coe e e . A

" Educational. Attainment (l960) for Selected Age Croup~ (1960} .

by Occupation Group.

Educational Attainment (1960), by Type of Occupation Group
“at Age Twenty-four and Occupation Group (1960)

Educational Attainment (1960), by Type of Cccupation Group.
at Age Twenty-four, Sex, and Occupation Group (1960)

Educational Attainment (1960), by Type of Gzcupation

Types of Elementary and. High Schools Attended, by Occupa-.
tion Group (1960). e e e e e

Educational Attainment (1960), by,Types of.Elementary and
Secondary Schools Attended and Occupation Group (1960; .

Educational Attainment (1960), by Types of Elementary and
Secondary Schools Attended, Age (1960), and Occupation
Group (19690) Coe e . s e e

Educational Attainment (1960), by Types of Elementary and
High Schools Attended, and Occupation Croup (1960)

Type of Curriculum, Senior Year in High School, by Occupa-
tion Group (1960) T

Type of Curriculum in Senior Year in:High School by Educa-
tional Attainment, 1960, and Occupation Group, 1960.

Educational Attainment (1960), by Type of Senior High S¢' 1
Curriculum and Occupation Group (1960) . . e

Educational Attainment (1960), by Type of Senior High School
Curriculum by Age (1960), and Occupation Group (1960) .

Size of High School Graduating Class, by Occupation Group
(1960) . . .. . . . « o v . . .. e e e e e e e e

ix

Page

i4

19

20

25

28
38

40

42
47
=50
52
54
56

63



Table ¥

3.10

£~
N

LIST OF TABLES--continued
s/

Educational Attainment (1960), by Size of High School
Graduating Class and Occupation Group (1960)

' Field of Specialized Study for Highest Academic Degree-

(1960}, by Occupation Group (1960)

Field of Speciallized Study for Highest Academic Degree
(1960) by Educational Attainment (1960) and Oécupatloﬂ
Group (1960) B y .o

Cumulative Percentages for Highest Academic Deg#eE'Attalnad
by 1960 of Workers in Five Occupation Croups (1960), by
Field of Study ; e e e e e e . . .o

Occupat101 Group (1960) Educational Attainment (1960), and
Sex. . . . \ . ‘ ;

Cumulative Percentages for Highest Academic Degree'Attained
in Selected Fields of Specialized Study, by Educational
Attainment (1960); by Sex and Occupation Group (1960).

Selected Fields of Specialized Study for Highest Academic

Degree, by Eduszﬁ}pnaJ“Attalnment (1960), Age (1960), and
Occupation Group”(1960). . . . . . . . . . o e

.Cumulative Percentages for Highest Academic Degree Attained,

in Selected Fields of Specialized Studyf by Educational
Attainment (1960) Agc (1960), and Occupatlon Group {1960)

Sources of Financial Support for Undergraduate Tralnlqg, by
Occupation Group (1960).

Single Most Important Source of Finangial Support for Under-
graduate Training, by Occupatioh%foup (1960}.

Sources of Financial Suppotr

or Graduate Training, by OQOc-
cupation Group (1960). ; '

Single Most Important gourcelof Financial Support for Grad-
uate Training, by Occupatidp Group (1960}.

Single Most Important Source.of Financial Support for Under-
graduate Training, by Educational Attainment (1962) and
Occupation Group (1960). .

Page
65
71

72

75

76 .

79

81

83
88
91
93

95

102



Table

5

.6

'LIST OF TABLES--continued

. ' : . s

Single Most Important Source of Financial Support for
Undergraduate Training, by Educationsl Atctalament
(1962), Sex, and Qccupation Gr0up (1960) ,

- Slngle Most Important Source of Financidl Supporc for

Graduare T:aining, by Educational Attalament (1962} and
Occupation Group (1960)

Single Most Important Source of Financial Support for Grad-
uate Training, by Educational Attaimment (19623, Sex. aad
Occupation Group (1960) . :

Type of Experience and Trainidg Contributing to Qualifica-
tions for 1962 Job, by Occupation Group (1960)

Seiected Types of Experience and Training Contributiné to
Qualifications for 1962 Jeb, by Educational Attainment
(1962), and Occupation Group (1960)

SeleCted Types of Experience and Trainiag Contributing to
Qualifications for 1962 Job, by Educational Actarnment
(1962) and Occupation Group (1960) . . . .

Supplementary Training of Persons in the 1960 Experiencéd
Civilian Labor Force, by Occupation Group (1960)

Supplementary Training of Persons in the 1960 Experienced
Civilian Labor Force by Educational Attainmeat {1962) and
Occupation Group (1960) . . . . . . + . + « . «

Supplementary Training of Persons in the 1960 Experienced
Civilian Labor Force by Educational aAttainment (1962},
Sfex, and Occupation Group (1960)

Subject of Supplementary Training of Persous in the 1960
Experienced Civilian Labor Force, by Occupation Grouwp
(1960) . v v « v ¢ o s e el e e e e e e

Subject of Supplementary Training of Persons iu the 1960
Experienced Civilian Laborlrorce, by Educational
Attalnment (1962) and Occupatlon Group (1960}

- 108

118

129

130

134

136

© 138

139 l
141

142



- LIST OF CHARTS

Chart Page

5.1 Frequency and Salience of Sources of Financial

Support for Undergraduste and Graduate Level

Training- Engineering . S N . . 96
5.2 Frequency and Salience of Sources of Financial

Support for Undergraduate and Graduate Level

Training: Physical Sciearists 97

5.3 Frequency and Salience of Sources of Financial
Support for Undergraduate and Graduste Level
Training: Biological Sciencists . = . . e 98

5.4 Frequency and Salience of Sources of Financial
Support for Undergraduate and Graduate Level
Training: Mathematicians . . S e 29

5.5 Frequency and Salience of Sources of Financial
Support four Undergraduate and Graduate Level
Traianing: Social Scientists . . . . . . . . . . 100

L

xiii




CHAPTER 1

INTRODUCTION

" F



O

ERIC

Aruitoxt provided by Eic:

This research concerns the education and training of America s

scientific and engineering manpower.

Despite their critical importance to the well-being of the nation,

there are many gaps in the present state of knowledge about engineers, A
scientists, other professional workers, and the extent to which cbllege
trained personnel are employed ip scientific and technical oEcupat1ons.

To meet the nead for additional information, the Advisory Panei to ths
National Science Foundation and the President's Committee on Scientists
and Engineers recommended 'a special direct survey of a large sample of
persons recorded in the 1960 Census enumeration as college graduates or

as persons curréntly or last employed in scientific and technica! posi-

tions, whether college graduates or not, to determine relationships

between training and subsequent occupation" - (A Program for National {n

formation on Scientific and Technical Personnel, 1958).

] Seeking to implement this recommendation, the National Science
Foundation requested that the National Opinion Research Ceénter prepare

1 on a series of post-enumeration studies c¢f scien-

a planning statement
tific and professional workers and coilege graduates., The planning
statement provided the basis for implementing the recommendaticn of the
Advisory Panel and resulted‘in the Postcensal Survey of Scientific and

Technical Manpower.

The Samgie

Sample selection, data collection, data processing, and the tab-
ulating of data presented in this report were undertaken by thes Bureau

of the Census.? The Survey employed as its basic reference point the

lThe-statement was prepared by James A. Davis and Peter H. Rossi.

2A detailed description of these procedures is given in "The Post-
censal Study-Data Collection, Processing and Tabulating," by Stanley Greene
and David L. Kaplan, "in Proceedings of the Social Statistics Section (Wash-
ington, D. C.: American Statistical Association, 1963), pp. 154-63 (re-
produced as Appendix 2 of this report).

3
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1960 Census of Population, which classified one-fourth of the population
by a number of key characteristics including occupétion and education
Workers were classifiied occuparionally by the Bureau of the Census coa
the basis of rasponses given to the questior, "What kind of work was he
doing?" This information was provided by the member of the householid
completing the Household Questionnaira for the 1960 Czensus of Populaticn
and Housing. These data were storad in the Cansus 25 per cent sample
file, which, in turn, comprised the source for the sampling frame used

for this survey.

Using the Decennial Census as the frame, sampies ranging in size
from 1,000 to 4,000 persons per occupati n were drawn from some forty
scientific, technical, and professional occupations classified as "Frc-
fessional, Technical and Kindred" under the three digit occﬁpational
code employed by the Bureau of the Census. Occupations were samplad in
sufficient number to assure the minimum of 1,000 cases per occupational

title for the initial mail-out questionnaires.

For example, the original number of cases of miring engineers was
set at 1,000 cases. Because the basic‘universe for ;he 1960 experienced
civilian labor force was not yet known, but had to be dstimated at the
time the sample was to be drawn for this survey, a liberal sample ratio
of mining engineers was set to assure that a sufficient number of sampling
cases would be selected from the Census 25 per cent sample file. The
sampling fraction was set at one-half and yielded a sample count of 1,326 -
cases. Then the sub-sampling ratio was set at 0.65531i, rasulting in a

final sample sclection of 1,000 mining enginecers.

The major classes of persons comprising the universe of thig
survey are in the professional and technical occupations; this report
covers only those professional persons in the scizntific and engincering
occupations.. The largest class of persons in the universe was comprised
of persons who were reported as being in the experienced ¢civilian iabor
force in some forty specified professional and technical occupatiors in

1960 (see Appendix 2). 1In addition tc these professional and technical



workers, the survey included a sample of persons who had cowmpleted at isast
four years or more of college.  This college sample was subdi&ided into
seven groups, of which three were.in the labor reserve io 1960 They were
as follows: females, aged twenty to fifty-four years, with experisnce in
one of the seiec;ed professional or techonical occupaticos; ofh:rs with
experience in one of these target occupations; all othur pearscas in the
labor vreserve, Also, persons in the experizaced CiVlli;% labor forc= in
‘all occupations other than those selectad for special study in this sarvey
(thrce groups), and a sample of the remainiag noninstictutionatl ciQilian

population twenty years old and over,

FieldAwork was conducted in the spring. summer, and fall of 62,

19
and self-administered questionnaires were mailad to 71.300 pzrsons sslecrtad
for study. The mailing opeiations resﬁlted in a response rat: of 72.2 per
cent, representing 51,505 completed questionnaites.- The datailed listing
of occupations and other segments of the study populaticn is showo ip

Appendix 2, as are the sample size and response rate for each occupation

and component of the universe.

The Questionnaire

Each respondent was asked to complete so sight-pags self-adminis-
tered questionnaire (reproduced in Appendix 1). Minor variations wzre
necessary to adapt the basic questionunaire--first, to these parsons who
were classified as '"technicians" in 1960, and szcond, to those collzge
trained persons who were in the 1960 experienced civilian labor force kut
not in the scientific, technical, or other profassioval occubatipns sslecread
for intensive study, and/or those persons reported by the 1960 houszhold
informant to have complated four years of college but who were out 2f the

experienced civilian’ labor force.

The final version of the questionnaire sent to the respondents
after pretesting conducted by the National Opinion Research Center and

then by the Bureau of the Census consisted of four sectlons.

O
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Section I considered current (1962) employment and asked quest10n§
about employment status, and if working, about the respondent;s occupa-
tion, industry, type of zmploying organization, earnings, jcb activities,
work relationships, work attitudes, and the holding and naturs of a szcond
job.

Section II dealt with employment stétus as of April, 1960 rwnen
the Decennial Census was taken), and the respondent’s first full-time jck
upon reaching age twenty-four (an age'when most persons have completed

their formal education).

Section III sought information about the education and trainiug
of respondents, asking questions about colleges attended, field of study,
type of degree granted, and year work ended. Other tcpics covered here

included sources of financing of post-high school training ‘distinguishk-

ing between undergraduate and graduate level support; ana other types »f

training respondents might have received, such as apprenticeships, company
training programs, corrzspondence courses, military training applicable

to civilian occupations, and the like.

Section 1V secured such background information as age, sex,
residence, father’s occupation, marital status, ages and sex c¢f children,

and membership in professional societies or associations.

Reports on the Postcensal Survey

This is the second of three reports in preparation at ihe National
Opinion Research Center on behalf of the National Scie.cs Fcundation.3.
These rerorts are based on a tabulation plan that was pr.pared at NORC
more than two years ago at the time the Survay entered rhe field Knowing
that a major source of occupational diffgrentiation can be found im the
age, sex, and educational compositicn of these occupations, ths basic plan
called for preliminary tabulations from 'the Census Bureau in terms of

these three statistical Ycontrols."

Ny

3The first report is Warkov {in press}; the third, Schwartz (1963}
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Furthermore, the first report was prepared with the purpose of
providing a broad overview of the employment condltlons in 1960 and 1962
of that cr1t1ca1 segment of the sample comprised of America's engineers
and scientists. This second report sketches certain aspects of the educa-
tion and training of these same scientists and engineers. As a result of
these considerations, the age, sex, and educational correlates ¢f employ-
ment and training were prepared for five broad occupation groups. The
five occupation groups4 and the detailed occupations subsumed by each

grouping were as shown in the accompanying table (p. 8).

While the data analyzed in the first report were all collected in
1962, they convéyed a time perspective‘fn that the story thev told covered
two points in time: the first described the 1960 conditions of employment
of scientists and engineers in greater detail than was heretofore available
from the occupational and employmenf statistics routinely gathered by the
Bureau of the Census for the entire experienced civilian labor force; the
second described in even fuller detail the 1962 conditions of employment
and job activities of persons classified as engineers and scientists by

the Bureau of the Census in 1960.5

In general, these scientific and engineering occupation groups

showed systematic differences in the patterns of employment behavior of

4The occupation groups include the academic titles that are normally
associated with each occupational grouping. Thus professors and instructors
of engineering were included among the engineering occupation group.
Similarly, professors and instructors of hiological sciences were subsumed
by the occupation group classification covering biological and agricul-
tural scientists. There was one title, however, that was excluded from
the biological scientists grouping, uamely ,professors and instructors of
medical sciences. The exclusion was arbitrary, and some readers may have
preferred to have them among the biological scientists occupation group
that is the subject of this report. Inspection of the special tabulations
indicated that the weighted universe estimate for professors and instructors
of medical sciences came to 6,584 in number. This group was quite dissim-
ilar to other occupations covered in this report: fully 39 per cent
reported "other professional degree" to be their highest one in April, 1960.
Among the biological scientist occupation group covered in this report, only
1 per cent reported a professional degree as the highest academic degree
secured by 1960 (presumably, a medical degree).

5The reader may wish to consult U. S. Bureau of the Census (1963a,
b, c; 1964).



OCCUPATION GROUPS USED FOR TABULATIONS OF
1960 AND 1962 CHARACTERISTICS

Census Océupation Titles in

Occupation Group Eaéh‘Occupation_GrOup

¥ngineers . . .« . . . Professors and instructors, engineering
Civil engineers .
Electrical engineers
Mechanical engineers -
Industrial engineers
Other engineers: aeronautical
chemical
metallurgical
mining
sales
NEC?

)

Physical scientists . Chemists
; Professors and instructors of chemistry
Geologists and geophysicists .
Professors and instructors, geology and
- geophysics :
Physicists
Professors and instxructors, physics
Professors and instructors, natural sciences
(NEC)
Miscellaneous natural scientists
Biological and '
agricultural
- scientists . . . . . Professors and instructors, biological sciences
Biological scientists
Professors and instructors, agricultural
sciences
Agricultural scientists
Mathematicians and '
statisticians . . . . Professors and instructors, mathematics
' Mathematicizns
Professors and instructors,.statistics
Statisticians and actuaries e ‘

Social scientists . . Professors and instructors, psychology -
Psychologists

Professors and instructors, economics

Professors and instructors, social sciences (NEC)
Economists

Miscellaneous social scientists

aNot elsewhere classified.
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their 1960 incumbents along the dimensions outlined above even when these
compositional factors of age, sex, and highest academic degree secured
were taken into account. Nevertheless, much occupat%onal differentiation
could be explained in terms-of these three compositional variables. Posi-
tionbin the age structure and sex roles accounted for some of the differ-
entials in employment behavior reported in the first postcensal report;
but by far the most important of the three factors was level of education
attained by these scientists and engineers. The recipient of the doctor-
ate among those classified by the Census Bureau in these broad occupation
groups in 1960, and the worker lacking the minimum of a four -year bacca-

laureate degree, simply lived in different worlds of work despite their

common occupational classification.

~ For this reason, it is important to learn how these persons pre-
pared for their occupational life and to identify some of the mechanisms
that separated out those who were without the four-year degree from
others who managed to complete their undergraduate requirements and went

on to secure graduate level degrees.
The chapters of this report are as follows:

Chapter 2. Correlates of Educational Attainment.--Describes certain
social and demographic characteristics of this sample of
engineers and scientists, and considers the effects of age,
sex, social and occupational origins in determining educa-
tional attainment by -1960.

Chapter 3. Elementary and High School Characteristics.=--Analyzes the
effects of attendance at parochial, private, and public
elementary and high schools on subsequently educational
attainment;: also, types of school curricula and size of high
school graduating class are considered in the same light.

Chapter 4. Fields of Study.--Documents the field of study for the high-
est degree and for each degree held by scientists and engin-
eers in 1960 and 1962. .

Chapter 5. Sources of Support.--Determines the various sources of support
employed by scientists and engineers in securing their formal
training at the undergraduate and graduate levels. Also, the
single most important source of support is evaluated in terms
of occupation group, age, sex, and educational status.
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Chapter 6.

10

Qualifications for 1962 Employment.--Describes various channels

of training considered by scientists and engineers to contti-
bute importantly to their job qualifications; also considers
the subject of supplementary training taken in the various
nondegree programs of study or preparation.

{.f



CHAPTER 2

CORRELATES OF EDUCATIONAL ATTAINMENT




What were the social and demographic characteristics of America's
1960 scientists and engineers? Did they differ in educational attainment?
Did social and demographic factors make a difference in the educational
attainment of professional workers in critical occupations? These are-'

some of the questions considered in this chapter.

. Engineers, physical scientists, biological scientists; sccial
scientists and mathematicians differed extensively in certain social and
denographic characteristics. A summary profile of these professional

workers (see Table 2.1) includes the following:

Sex.--The engineering occupation é‘e:y/was almost totally male;
less than one out of one hundred engineers was female. Six per cent of
the physical écientists and 16 per cent of the biological scientists were
women. On the other hand, mathematicians and social scientists had con-

siderable female representation (26 per cent and 24 per cent respectively).

Age.--The five occupation grcups also varied in terms of age com-
position: The most "youthful’ group consisted of mathematicians, with
over four out of ten (41 per cent) younger than thirty-five years of age
in 1962; then phyéical scientists (3§ per cent under thirty-five), bio-
logical scientists (31 per cent), engineers (30 per cent), and social
scientists (26 per cent). A different occupational rank order prevailed
in the extent to which workers were concentrated in the older age groups,
i.e., forty-five or older. While social scientists were most likely to
be over forty-four (fully 41 per cent weére), the physical scientists rather
than the mathematicians were least likely to be among the older age groups
(some 28 per cent of the physical scientists were over forty-four). The
remaining three occupation groups--mathematicians, engineers, and biological
scientisps--fell in the middle; one out of three professional workers in

each of these 1960 occupation groups was forty-five or older in 1962.

Marital status.--Men and women had substantially different marital

profiles in 1962. Without exception, men were more frequently married
than their female counterparts while women more frequently reported sepa-

ration, divorce, and widowhood:. This held true among each of the occupation

13
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groups considered in this report even when age group was taken into account.
Parenthetically, educational attainment (to be considered in detail be-

low) made little or no difference in the marital profilec of male scientists
and engineers, wherecas level of education did make a difference in the
marital status of womer., the proportion married declining with each step

up the academic ladder.

Soctial origins.--If social ofigins are measured by father's occu-
pation when respondents were sixteen years of age, the data show that 14
per cent of the engineers and from 18 to 20 per cent of the four scientific
occupation groups reportéd that their fathers were in occupations classi-

fied by the Bureau c¢f the Census as '"Professional, Technical and Kindred."

Having briefly described some of the major social and demographic
features of the occupational profile, we turn to the question of educa-
tional attainment and consider whether the five occupation groups under

review also differed in academic levels of attainment.

Educational Attainment of Scientists and Engineers

That advanced education is a prereduisite for entry to the occu-
pations classified as PT&K is well known. However, it is not known to
what extent the scientific and engineering occupations that are part’ of
the PT&K occupational category are differentiated on the basis of the
educational originé‘of their incumbents or to what extent varied educa-
tional pathways were followed to these 1960 océupations. In this section
we document the movement of engineers, physical scientists, life écientists,
mathematicians, and social scientists through the system of higher education,
and we specify some of the conditions that facilitated or impeded movement

to the next stage of academic attainment. -

lThe higher thé scientists' and engineers' level of academic
attainment by 1960, the higher the proportion reporting that their fathers
were in PT&K occupations. Furthermore, female scientists reported their
fathers were employed in PT&K occupations more frequently than did their
male counterparts (See Warkov [in press, Chap. 2]). ‘
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How then did the five occupation groups compare on educational
attainment? If this is measured by the highest academic degree secured
by 1960 by these scientists and engineers, Table 2.2 shows that there
were extensive differences among them in the extent to which incumbents
of these occupational slots have (1) attended college; (2) takeun the bac-
calaureate; (3) embarked upon graduate work (designated as ''hachelor's
plus" in tables and text); (4) received the master’s degree, and (5)

secured the doctorate.

A substantial minority (47 per cent) of the persons coded as engiwv
neers by the Bureau of the Census had not received a bachelor’s degrce
by 1960, and over one out of ten (13 per cent) had wmot even attended

~

college. 1In contrast, two out of three persons classified as mathema-

‘ticians or statisticians were at least bachelor’s recipients, as were

three out of four physical scientists, four out of five biological scieu-
tists, and seventeen out of twenty social scientists. As for the cccu-
pational raﬁk order in the extept to which the incumbents of these 1960
occupational slots had secured the doctorate, the Ph.D. 1in engineering

was r~.re, only one out of one hundred carrying these credentials in con-
trast  to three out of ten soﬁ%@f}écientists. These five occupation groups

then differed extensively in their composition as represented by the edu-

cational attainment of their 1960 incumbents. ,

If these percentages are crmulated to indichte the propertion

attaining each academic level, the second panel of Table 2.2 shows that

at least 96 per cent of the social scientists had some college attendance,
as did 88 per cent of the engineers. At least 85 per cent of the former
held the bachelor's degree by 1960--only 53 per cent of the enginsers did.
To contrast the extremes once again, three our of four social scientists
went beyond the bachelor's.to attend graduate school; only one out of four
engineers reported any graduate level training, and so forth. Within each
group the next step in educational attainment as measured by the degree
secured by 1960 was accompanied by a decline in the proporticn ¢of the occu-

pation group'that moved to that level. These findings appear to support
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the proposition that the American system of higher education is a pipa-
line processing the student material so that progressively fewar

persons seek to move on 10 the next academic level.

TABLE 2.2

EDUCATIONAL ATTAINMENT (1960), BY OCCUPATION GROUP (1960}

{(Percentage Distribution and Cumulative
Percentage Distribution)

=== == == S===== EmTEoTmsms -t-r‘-zz.: —————— =
Per Cent- Cunmulative Per Centi
, o Lt ol e
occupation  |_ Educational Attainment o
Group s go _u: _.m " o i .o ;»&n | » ! s A u..‘_f.er
1960 Slodelral n| 8] W el il §) pursonse
—lo ol =lan o} wloas =3 ow L) Persons
C.lE =~ o |w—f W o &= uw o v 2 1
Q O rdf O | o] ® B O —=l.o 2y W =
v of U |U O O |t ol 0 |0 | m o
0 O] © | o = s) Ul o |3 § o |
=1 Mm im 1 a2 [~ R <] =t
i
Enginéers 13| 34 |29 17 G 1188 53125 Fi 11 862,664
| | |
Physical {
scientists. 7118 1231 21| 16| 16 94 |76 | 531 31| 16 | 131,674
Biological :
scientists. 6112 (16|16} 23} 28194 182} 67 51{28 | 31,50
: , L ' }
Mathemati- _ i _
cians . . . 13122717 ) 181211087 i66] 49 31} 10 36,512
‘ : i
. P
Social . . oo
scientists. 41113 911341333196 185] 77 64! 310 05,091
N oo e e e e e e e e e e e 1,127,677
NA, highest degree attained . . . . . ' 27,030
cTotal N oo . oo v 00 o oo o e s . . 1,154,507

a ) ' L

The Bureau of the Census weighted up and expandzd each occu-
pation sample to its 1960 universe représontdtlon in the expzriznced
civilian labor force.
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Sex Differences in Educational Attainment

Substantial differences obtain in the extent to which women are
among the incumbents of these 1960 occupation groups. Examining differ-~
ences in educational attainment by sex, Table 2.3 shows that among the
physical scientists, a slightly greater proportion of wemen stopped at
the bachelor's level in 1960 and twice as many men (16 per cent) as women
(8 per cent) held doctorates. In the biological science occupation group,
women were overrepresented at the lewer levels (pre-bachelor's and bach-
elor's), but proportionately three times as many men as women held the
doétorate. Among mathematicians, the dividing point was represented by
the bachelor's degree: beyond this level, men outdistanced women while

- women were more likely to have the bachelor's or to have stopped short
of this degree. No differences are discerned until the master's among
the social scientists: interestingly, proportionately more women than
men held this intermediate graduate degree in 1960, but 35 per cent of

the men held the doctorate in contrast to 19 per cent of the women.

The educational attainment of workers in these five occupations
is shown again in Table 2.3 in the form of cumulative percentages. It
is evident that sex differences in movement through the educational pipe-
line importantly influenced patterns of academic development among the

four scientific occupatica groups.

‘ Initial occupational differences in types of career lines stood
out in even sharper relief when men and women were treated separately.

——

Age Group and Academic Attainment

~ Whether or not age composition shaped these differences in academic
attainment of 1960 scientists and engineers may be considered by inspecting
Table 2.4. Of course, these data provide an approximation subject to
distortion that only a longitudinal study of c¢ohorts could circumvent.
This must be kept in mind when interpreting cross-sectional age-related

differences in education attainment of engineers and scientists at this
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one point in time (April, 1960). The table suggests that an_upgrading
in educational attainment occurred at certain levels but not at others,
and in certain age groups but not in others. Considering each occupation

group separately, we see the following:

Engineers.~-For each of the three age groups: twenty-five to
thirty~four, thirty-five to forty-four, and forty-five to fifty-four,
there was almost universal exposure to some college-level training. Even
so, more younger engineers attended college (94 per cent) than did the
older ones (82 per cent). There was & dramatic increase in the proportion
who were bachelor's recipients: two-thirds of the younger engineers in con-
trast with two-fifths of the older engineers were college.graduates by April,
1960. 1In addition, relatively more younger men entered graduate school or
took the master's degree rates of entry into graduate school were lower
among the engineers aged thirty-five to forty-four and even more so among

those aged forty-five to fifty-four.

Physical scientists.--Cumulative percentage distributions show that,

like the engineers, physical scientists in every age group had almost uni-
versal exposure to college and a slighﬁ age-related increase in college
exposure as well (96 per cent among the younger physical scientists as
compared with 88 per cent among the older ones). Like the engineers, an
increase in rates of college completion occurred if older physical scien-
tists, agec forty-five to fifty-four, are compared with others. On the
other hand, no differences appeared among the pli: ical scientists aged
twenty-five to thirty-four and thirty-five to for' -four, while there were
differentials in attainment among the ¢»~ineers in these two age grades.
Furthermore, rates of entry into graduate school have maintained the same pattern,
physical scientists aged forty-five to fifty-four entering graduate school
by 1960 less frequently than their younger counterparts aged twenty-five
to thirty-four or thirty-five to forty-four. Like the engineers, however,
no age-related differences were discernible in the chances of holding the

master's or the doctorate by 1960.
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Mathematicians.--A different pattern occurred among mathematicians:

there were age differences in levels of educational attainment that were
similar to those found among engineers but unlike the pattern characterizing

the physicaI and biological scientists.

Specifically, the panel presenting cumulative percentage distributions
shows that the proportion of each age group who entered college, took the
bachelor's degrece,and entered graduate school is directly related to age:
in each case, proportionately more mathematicians aged tweuty-five to thirty-
four reached these 1e§els than those in the group aged forty-five to fifty-
four. On the other hand, those aged twenty-five to thirty-four have aot
attained the doctorate as frequently as their older counterparts in this
occupation group despite their higher rates of completion farther down the

academic line. Again, the time factor explains this discrepancy.

In each of the four occupation groups reviewed to this point, a
different pattern of educational attainment was found when the age groups

were compared on their absolute levels of achievement.

Social scientists.--Table 2.4 shows that at every academic level

and in every age group, these professional workers had even higher rates of
academic attainment than the physical scientists. There were few important
age differences among the social scientists in levels of attainment: at
each degree level those in the group aged forty-five to fifty-four were
similar to their younger counterparts in the proportion who entered coi-

lege, took the baccalaureate, or started graduate study.

Educational Attainment and Occupational Origins

Continuing to focus on the problem of academic attainment of persons
in these five occupation groups, this section considers whether the first
full-time civilian job secured at age twenty-four was related to the level

. of education achieved by 1960,.2 While the selection of any one point in

2 . . .
See Warkov (in press, Chap. 5) for the discussion of occupational
origins of scientists and engineers.
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the working career is necessarily an arbitrary choice, this point in time
should eliminate the full-time job that may have been incidental to the

student's long-~ferm career plans.

Further light is shed on conditions affecting educational advance-
ment if persons whose occupational affiliation at age twenfy-fouf conforms
to their 1960 occupation group are compared with those workers who differ

_in their occupational affiliations at these two points in time.
N

The data are presented in the form of cumulative percentage dis-

tributions in Table 2.5. Examination of the cumulative percentage distri-

. butions in each of the five occupationgroups reveals the following:

1. Inm every occupation, and at every level of educational
attainment, persons with jobs at age twenty-four in occu-
pations below the PT&K stratum were less likely to hold
the bachelor's, enter graduate school, take the master's,
or hold the doctorate by 1960 than their counterparts

whose jobs were in their 1960 occupation or in other
PT&K occupations.

2. Comparisons between those holding jobs at age twenty- :
four in the same occupation and those in other PT&K
occupations yielded a number of differences depending
on the occupation and the educational level. Among the
four scientific occupations, those holding jobs in other
PT&K occupations reported slightly higher rates of attain-
ment at every level save the doctorate. Among the engi-
neers, the reverse held true. ' '

The finding that 1960 scientists and eﬁgineers whose full-time

jobs at age twenty-four were in occupations below the PT&K stratum had
attained lower academic levels than their counterparts with jobs within-

the PT&K stratum will require additional study. Persons holding such

jobs had farther to "travel' to attain their 1960 occupational position.

The handicap imposed by full-time civilian employment below the PT&K stratum

presumably was reflected in lower levels of attainment by 1960.

The second finding is problematical: On the face of it, there is.
little reason to expect that persons moving into their 1960 occupation

group from other PT&K occupations should show higher rates of attainment
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at every level (except the doctorate) than their coﬁnterpérts in each of
the four scientific occupation groups who maintained their early occupa-

tional affiliation.

TABLE 2.5

EDUCATIONAL ATTAINMENT (1960), BY TYPE OF OCCUPATION GROUP AT
AGE TWENTY-FOUR AND OCCUPATION GROUP (1960}

(Cumulative Percentage Distribution.

s=======c=czzz—ooz== =o==im—mmome= pe===mmc=m=s
. Cumulative Per Cent 1.
Occupation Group R ‘Weighted
1960, and Type of : _Educatiqgal Attainment Number
Occupation Croup ' of
at Age Twenty-four .Bach- Bach- . | Doc- Persons
' _elor's [Master's '
elor's torate
_ Plus
" Engineers :
Same . . . . . . 65 30 9 1 497,954
Other PT&K?. . . 51 26 9 2 113,623
Other . . . . . 31 13 3 0 © 203,088
Physical scientists - _
Same . . . . . . | 80 56 34 18 86,537
Other PT&K . . . 83 64 40 18 23,361
Other . . . . .- 59 31 12 4 15,698
Biological scientists ‘ : "
Same . . . . . . - 87 71 56 34 16,507
Other PT&K . . . 89 75 58 29 7,474
- Other . . . . . 78 58 34 14 L4772
Mathematicians . .
Same . . . . . . 75. 54 36 14 . 16,502
Other PT&K . . . 84 - 71 47 11 7,992
Other . . . . . 43 - 28 12 .3 8,543
Social scientists ’ .
Same . . . . . . 89 81 69 39 .. 25,434
Other PT&X . . . 93 -89 .| 76 32 22,305
Other . . . . . 72 56 41 20 13,278
N oo v 0 s e e s e e e e 1,063,068
Not -employed, age 24 . . . . . . . . . . 19,198
NA, highest degree attained . . . . . . 72,241
Total N . . . . .. .. .. ... ... 1,154,507

qPTeK = professional, technical and kindred occupations.
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Closer imspecticn of the cumulative percentage distributions shows
that the diflerences between “PT&K Occupation Group Different'" and '"“Occu-

pation Group Same"

are greatest in ecach of the four scientific groups in
favor of "PT&K Occupation Group Different'" among those who have entered
graduate school but held no advanced degrees by 1960. One interpretation
that accofds with these data and is subject to confirmation or rejection
wheq additional aralysis is undertaken would go as follows: Scientists
moving into their 1960 occupation group from other occupations in the PT&K
stratam incur certain ''costs' in switching occupaflons, the most important
one being the necessity for additional formal training. Since entrv into
their 1960 scizntific occupation group from another PT&K occupation already
implies bofh college level trainiﬁg and receipt of a bachelor’s degree, it
appears that such persons enrolled for additional college and graduate level

training

Sex Roles: Their Effects on Educational Attainment

Directing our attention once more to the educational consequences

~of differential occupational origins, we have shown that sex roles impor-

tantly contributed to differences in educational level earlier in this
veport. Whether sex roles alter or modify the finding that movement into

the 1960 occupation from other occupations below the PT&K stratum resulted

in lower levels of academic .attainment by 1960 may be determined from data

showr. in Table 2.6. We learn that:

a) Controlling for occupational origins, men experienced higher
levels of educational attainment in thirty-nine out of forty-
eight possible comparisons in the four scientific and mathe-
matical occupation groups in terms of completion of the

Because the data in their present form do not permit a direct
control for year in which work was completed for the highest degree held,
it is evident that our findings may be confounded because an unknown pro-
portion of these scientists and engineers received their bachelor's after
age twenty-four. Here, too, additional cross-tabulations are anticipated
to clarify this pattern of relationships.
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TABLE 2.6

EDUCATIONAL ATTAINMENT (1960), BY TYPE OF OCCUPATION GROUP AT AGE TWENTY -FOUR,
: SEX, AND OCCUPATION GROUP (196Q) -

(Cumulative Percentage Distribution)

P Cumulative Per Cent _ !'
Occupation Group : Jw L ohted
(1960) and Type of Sex Educational Attainment _ Nelgﬂ%e c
Occupation Group at - ;: 21.0
] g R ' 2L S0NS
Age Twentylfour |Bachelor's | Bachelor’s Master's | Doctorate
’ Plus
Engineers §
Male 65 .30 0 9 1 495,988
Same . Female 45 31 19 3 1,966
a Male 51 26 9 2 12,025
Other PT&K . . . . . : ¥
Other Female 57 31 20 2 1,597
Male 25 10 2. 0 250,944
Other Female 17 7 4 0 2,155
- . Physical scientists - B
Same ' Male - 80 56 35 19 | 81,436
, : Female 85 48 23 8 . 5,101
Male 79 61 37 . 15 20,272
Other PI&K . .« | pomale| 82 57 3 9 1,999
oth | Male 58 30 11 A 15,103
€ -+ | Female 81 58 16 6 - 685
Biological scientists
Sa : Male | 88 75 61 38 14,035
me - Female 78 47 31 12 2,472
' " Male 91 80 63 .33 5,968
Other PTeK . * ' | Female| -~ 81 60 40 15 1,608
Other  Male 76 52 35 15 4,230 .
e - - s - | Female s 32 21 8 317
Mathematicians . -
Same Male 80 62 42 18 12,478
“Me . -+ e v+~ | Female 59 27 19 4 4,024
Male 84 73 48 13 6,036
Other PT&K . . . . . Female 82 59 39 5 2. 046
Male 51 34 15 -5 6,137
Other . . . . . .. Fema le o4 1 5 0 2,303
- - Social scientists : o : _ ’
' Same Male 90 83 72 44 | 20,398
© ottt | Female 85 72 61 21 5,036
Male 92 86 . 72 39 14,861
Other PT&K . . . . . | poole| 96 86 76 21 6,874
‘ ' Male 74 64 49 17 11,272
Other e e e e e e Female 66 . 48 : 37 13 2’577
N . . . . . . . . . .. 1,011,943
Not employed at’ age 24 T 7 A

NA, highest degree attalned e e e e s e s 123,366
Total N v e e e e e e e e e e e e e . 1,154,507

“pT&K=professional, technical, and kindred.
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bachelor's, entry into graduate school, receipt of the master's,
and receipt of the doctorate. The cumulativepercentage distributions
indicate that women consistently outdistanced men among those
physical scientists entering their 1960 occupation from jobs held
at age twenty-four below the PT&K stratum. Of course, some

of the men held blue-collar jobs, while all the women were in
white-collar work in those first full-time civilian jobs.

Among the men, no modification in the original relarionship
between occupational origins and subsequent educational artain-
ment was found in examining cumulative percentage distributions.
Similarly, with the exception of atrainment at the¢ lower academic
levels among the physical scientists, women entering their 1960
occupations from below the PT&K stratum showed lower educational
levels of achievement than their counterparts-from within the
PT&K stratum; while women entering their 1960 occupation from
other PT&K occupations showed slightly higher levels of acagewic
advancement than their female counterparts who were in their
1960 occupation by age twenty-four.

Age Differences in the Educational Conseguences
of Occupational Origins

Whether or not age group modified the relationship between occupational

origins and subsequent educational attainment by 1960 is considered here.

Each 1960 occupation group is treated séparately in the five panels of Table

2.7.

Engineers.--Inspection of the cumulative percentage distributions.in

Panel A shows that younger engineers were more advanced academically than

older engineers, provided that their occupational origins lay in engineering

occupations at age twenty-four or were nonprofessional; but age differences

in academic attainment were negligible among those whose job at age twenty-

four was classified as PT&K but nonengineering. The strongest age differ-

ences obtained among those starting as engineers, and it is quite possible

that this educational impetus will be sustained. The reason for the near

absence of an age relationship with academic advancement among engineers

of PT&K nonengineering origins probably is attributable to the fact that

a majority held jobs in the technical occupations at age twenty-four.

Despite the age variations shown in these panels, the more important
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source of variation in educational attainment lies in the occupational
origins of enginéers: non-PT&K jobs at age twenty-four invariably re-

sulted in lower levels of academic advancement in every age grade.

Scientists.--Among the four scientific and mathematical occupa-
tion groups, we find that, controlling for age, those who entered their
1960 occupation from other PT&K occupations were more 1iké1y to have com-
pleted the bachelor's program and to have entered graduate study (this was
the case in eleven out of twelve comparisons). No differences were found
in proportions completing the master's program by April, 1960, however.

The familiar relationship vis:a-vis the doctorate prevailed, i.e., 1in

every comparison, those holding jobs at age twenty=-four in the same occu-
pation as that in which employment was held in April, 1960, were more

likely to complete the doctoral program. Thus, controlling for age, it

is evident that the earlier speculation on the costs of switching occupa-
tions is supported by the data presented in this section. Furthermore,

the lower levels of academic attainment noted with respect to those entering
their 1960 occupations from jobs held in non-PT&K occupations &t age (wenty -

four also held up when age grade was taken into consideration.

In general, the data suggest that differences in graduate level
training and completion of graduate programs favoring the older age groups

~ simply reflected differences in amount of time available for advanced study.

Summary

Chapter 2 has presented a profile of America's 1960 scientists
and engineers,putlining selected characteristics in terms of the ma jor
variables employed in this report:  occupation group by sex, by educational.

attainment, and by age group. The findings may be summarized as follows:

The sex composition of these five occupation groups varied from
engineering (overwhelmingly male), and physical science (qnly.slightly less male)
to biological science (somewhat less), mathematics,: and the social sciences,

which show considerably more female representation.
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The five occupation groups rank differently in terms of their respec-
tive age composition. Mathematicians proved the most youthful, followed
by physical scientists, biological scientists, -engineers, and finally social

scientists.

At the time this survey was condicted, 93 per cent of the engineers
down to 78 per cent of the mathematigians were married. Men and women in
these occupation groups had substantially different marital profiles.
Without exception, men were more frequently married than their female coun-
terparts in each of the 1962 occupation groups. Likewise, women reported
more separation, divorce, or widowhood. 1In general, men experienced more

marital stability than women.

There were extensive differences among scientists and engineers in
the extent to which incumbents of these occupational slots had attended
college, received the baccalaureate, embarked upon graduate work, received
the master's degree, and received the doctorate. Whether the first full-
time civilian job secured at age twenty-four influenced the level of educa-
tion achieved by 1960 was considered. Persons whose 1960 occupation group
conformed to their occupation groupvat age twenty-four were compared with
those who differed in their occupatiocnal affiliations at these two points in
time, controlling for ége, sex, and educational attainment. Workers holding
jobs at- age twenty—four in occupations below the PT&K level had lower levels
of educational attainment by 1960 than their counterparts with jobs at age

twenty-four in PT&K occupations.



CHAPTER 3

ELEMENTARY AND HIGH SCHOOL CHARACTERISTICS

Nme————————— —




Educational Origins: Types of
Elementary and High Schools

Among the many public issues currently undergoing scrutiny by
social scientists, there is one that is germane to our present investiga-
tion: the possible effects of education under varying organizational
conditions on subsequent adult behavior as exemplified by cav eer choice
and types of emplovment actually secured. Since the Postcensal survey
collected retrospective information on the types of elementary and high
schools attended by persons in certain scientific, technical, and
engineering occupations in April, 1960, it is possible to contribute (if
only indirectly) to the current debate by documenting the extent to which
engineering and scientific personnel with public, parcchial, and private
elementary and/or high school experience differ in their educational
attainments. The questionnaire item in the survey that permits this kind
of analysis went as follows:

Which of the following types of elementary and
high sc¢hools did you attend? (Check as many

as apply.)

Public
Parochial
Other private

Table 3.1 shows that between 90 and 95 per cent of the persons in
these occupations in 1960 attended & public elementary or secondary school.
Furthermore, at some time in their childhood or adolescence, or both, 12
to 14 per cent of these scientists and engineers attended a parochial
school, with the exception of the biological scientists, whose attendance
in this type of school was less frequent (8 per cent). Although informa-
tion on religious affiliation was not secured in the Postcensal survey, it

is reasonable to assume that all but a minor fraction of the parochial

37
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school attenders were in Catholic elementary or high schools. Representa-
tion of Yother private! school students was more varied: social scientists
were most likely to report this type of schooling (12 per cent) while the
engineers and the biological scientists were least likely to have had early

formal training under these conditions.

TABLE 3.1

TYPES OF ELEMENTARY AND HIGH SCHOOLS ATTENDED,
BY OCCUPATION GROUP (1960)

(Per Cent)
Type of Elementary or High School Weighted
Occupation Group a Number
Other Total
(1960) Public Parochial | .p of
rivate Persons
Engineers . . . . 93 14 7 114 868,044
Physical |
scientists . . . 91 14 . 8 113 134,480
Biological
scientists . . . 95 8 7 110 32,395
Mathematicians . 90 15 10 115 37,303
Social scientists 92 12 12 116 67,742
N .« v v v v v e e e e e e e e e .. 1,139,964
. . NA, type of school attended . . . . 14,543
Total N . . . . . . . .« « . . . 1,154,507

aThe rows add up to more than 100 per cent because of multiple
responses to the question on type of schools.

Whether or not scientists or engineers were educated in these
various types of elementary or high schools is a meaningful question only

if an assessment is made of the possible consequences of exposure to one
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rather than another type of schooling. Were those who attended a parochial
school as likely to enter graduate school or take the doctorate.as respon~
dents who reported public or private schooling? While the tabulations

that are presently available do not allow us to sort out those who had
mixed types of experience and contra<t them with the scientists or engi-
neers whose early education was s. public or solely parochial, it is
still possible to compare those whu :.ud any of one type of exposure with

others who had any of another type of early training.

Consider the educational attaimments of these five occupation
groups in Table 3.2,which shows the cumulative percentage discributions
according to type of elementary or secondary school attendance. These
comparisons show that scientists and engineers who attended a private
elementary or high .school were at an advantage in subsequent educational
attainments in each of the occupational groups: engineering, physical
science, life science, and mathematics. At the same time, experience at
some time in childhood or adolescence in a parochial school, presumably
Catholic in sponsorship, was syste&atically related to an underrepresenta-~
tion in the physical, life, and social sciences and mathematics. Pérhaps
attendance at "other private' schools implies higher social class standing;
perhaps it is indicative of superior ability or stronger curricular
offerings. On the other hand, Catholic parochial schools, it is alleged,
transmit values that deflect their students from the scientific and
intellectual pursuits. However, there is some evidence that only recently
a transformation has occurred in the products of Catholic education that
should promote the disappearance of occupational differentiation with

religious roots.

If this is the case, then it is crucial that .school origins be
examined from a time perspective. The best approximation of a trend study
that is on hand is provided by the classification of these scientific and
engineering personnel by age. If there has been a change in the character
of parochial school education,.then younger scientists who attended

parochial elementary or secondary school should begin to approximate their
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non-parochial peers in educational achievement.” In the five panels of
Table 3.3 each occupation group is broken into the three age groups:
twenty-five to thirty-four; thirty-five to forty-four; forty-five to

fifty-four.

Reviewing these findings, the evidence is overwhelming that
(1) exposure to parochial schools at the elementary or high school level
deflected the 1960 incumbents of scientific and engineering occupations
from attaining advanced levels of academic proficiency to the same extent
permitted by public school backgrounds; and (2) that there is little
indication, if any, that the younger scientists and engineers. with paro-
chial school experience were more likely to catch up with their nonparo-

chial fellows.

In his analysis of data in the NORC longitudinal study of career
choice, Greeley (1963) showed that the June, 1961, baccalaureate recipients
of American colleges of arts and sciences who were Catholic, and those who
were Catholic and attended parochial high schools, were no different from
Protestants in the extent to which they aspired to scientific careers.

It is possible that the phenomenon that Greeley was documenting is so
recent that an analysis of the Postcensal data that stops with scientists
and engineers no younger than age twenty-five in 1960 would not catch
this transformation of the outputs of parochial school systems, For this
reason, let us consider the scientists in the age group twenty to twenty-

four.

Table 3.4 shows that the pattern of academic attainment reflected
in the cumulative distributions for the three older age groups no longer
prevailed; events have taken a new turn and parochial school training
among 1960 engineers and scientists in the age group twenty to twenty-
four afforded no less an opportunity for advancement than did public
elementary or high school background. The data even suggest that h
parochial school origins may be advantageous. When all three types of
academic backgrounds are compared in each of the five occupation groups,

then parochial school attenders did better than the others in extent of
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TABLE 3.4

EDUCATIONAL ATTAINMENT (1960), BY TYPES OF ELEMENTARY AND
HIGH SCHOOLS ATTENDED. AND OCCUPATION GRCOUP (1960)

(Age Group 20-24, 1960)

(Cumulative Percentage Distfibution)

Occupation Group (1960)

Cumulative Per Cent

Weight ed
and Types of Elfmentary. Fducational Attainment Number
and Secondary Schools of

Attended Rachelor’s Ba;?iior‘s Master’s Persons
Engineers 868,044
Private 66 49 7
“Public 51 23 .
Parochial 72 39 2
Physical scientists 134,480
Private 58 44 5
Public 64 33
Parochial 73 39 4
Biological scientists v 32,395 -
Private k 74 54 - 6
Public 60 37 6
Parochial 67 : j 45 ol
Mathematicians 37,303
Private . 74 38 0
Public 54 35 5
sarochial 66 28 0
Social scientists 7 67,742
Private . 53 48 26
Public 65 51 13
Parochial 62 37 - 13
N . Co. 1,139,964
NA L. . o e e e 10,679
Degree exclusious 3,864

Total N . . o « . . . . . 1,154,507
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academic attainment at the bachelor's level. Private school attenders
maintained their lead in terms of entry to graduate school and completion
of the master's degree. Of course, it is too soon for this age group. to
have completed the doctorate save for the outstanding exceptional individ-

ual.

Comparisons between the parochial and public school ecngineers and
scientists show a striking change from the almost perfect correlation
between type of early academic background and rank order on extent of
academic attainment prevailing in the three older age groups. Specific-
ally,‘in four out of five occupation groups f{social science was the
exception), parochial school attenders were more Jikely to have completed
the bachelor's program. . Ar the next level (entry into graduate school),
those with parochial school backgrounds in the three occupation groups
of engineering, physical science, and biological science outranked their

public school fellows; while at the next level (completion of the master's

‘degree), public and parochial attenders each reported a higher rate of

completion in two occupation groups and a tie in the other.

It is clear that only in the past few years a striking change
has occurred in the influence on levels of subsequent educational attain-

ment of parochial school attenders at the elementary and high school

< . £
"level.  In this section of the report, let it suffice to document this

change. At a later state in the analysis of these data, this newly

emergent relationship may be studied in greater depth.

Educational Origins: Types of High School Curricula

Another item of informatioh included in the Postcensal survey
concerns the type of high school curriculum that was offered to the 1960
scientist and engineer in his senior year. Just as the question was
posed in the previous section on the relationship between types of ele-
mentary and high schools attended and subsequent educational attainment,
we may ask whether workers in the experienced civilian labor force in

selected occupations were differentiated on the basis of curriculum studied
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during the last year of high school. The survey item was:
During your senior year in high school,
was your curriculum--(Check one.)

Academic

General

Technical

Vocational

Commerical

Other

Did not attend through

senior year
Differences by type of senior year high schocl curriculum offer-

ing are shown in Table 3.5. Close to eight out of ten 1960 social
scientists (77 -per cent) reported 'academic" types of curricula in their
senior year as did two-thirds of the mathematizians (68 per cent), almost
as many biological scientists (64 per cent), and over six out of ten
physical scientists (61 per cent). In contrast, fewer than one-half (43
per cent) of the engineers reported this type of curriculum in their last
year of high school. Engineers were 'different" from scientists in the
extent to which the 1960 incumbents were likely to take academic types
of courses of study that presumably are prerequisites of entry to college.
On the other hand, one out of four engineers reported a '"general"
curriculum; among physical scientists, some 22 per cent reported ''general"
curriculum study as did 25 per cent of the biological scientists. Even
fewer mathematicians (16 per cent) and social scientists {14 per cent)
were in this type of program in the last year of high school. Another
occupational pattern appeared in relation to 'technical' curricular
offerings: fully 21 per cent of the engineers as contrasted with 2 per
cent of the social scientists were in this type of high school program,
the remaining occupations falling in the middle. 1In effect, the percent-
age reporting "technical® curricular work in their senior year in high

school varied inversely in rank order with the percentage indicating

"academic' work in these five occupation groups.

Whether or not a high school student graduated via the "academic"

route says much about his prospects for further study. The three panels
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of Table 3.6 show the percentage of each cccupation group at each level
of educational attainment who had senior high school work that was

academic, general, and technical. Two conclusions appear from these data:

First, academic course work at the high school level is the
key that opens the door to higher education. Scientists
and ‘engineers who held the bachelor's as their highest de-
gree, entered graduate school, and took the master's or
held the doctorate in 1960 were concentrated among those
who reported academic course work in senior year in high
school; and

Second, despite the importance of academic -preparation at
the high school level, considerable slippage occurred
permitting advanced training more readily in some fields
than in others even when nonacademic preparation was taken.

Academic curricular backgrounds~-The first panel shows that with

each step up the academic ladder, the proportion reporting academic high
school preparation in the senior year increased. -For example, engineers
who held no academic degree in 1960 were in this type of high school
curriculum in only three cases out of ten, while eight out of ten (78 per
cent) of the engineers who hold doctorates reporte’ this type of prepara-
tion. Similarly, 54 per cent of the soc‘al scientists who were lacking

a four-year degree were 'academic" while 87 per cent of the incumbents of
social science positions in the experienced civilian labor force in 1960
who were recipients of the doctorate were "academic" in high school béck-
grounds. It is noteworthy, as well, that the amount of variation among
the five occupation groups in the proportion reporting academic backgrounds
'steadily narrowed with each step forward. Among the bachelor's recipients,
twenty-four percentage points separated the botfom (engineers) from the

top occupation  group (mathematicians); at the doctoral level, the spread
in percentage points was reduced to thirteen. Academic preparation at

the high school level evidently was of almost equal importance in every
occupétion group at the doctoral level, but-greater variation was possible

earlier in the academic game.
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General curricularbackgrounds.--From one-quarter to one-third of

the incumbents of these five occupation groups reported 'general' high
school preparation if they held no academic degree in 1960. The propor-
tion undertaking this type of high school preparation in their ‘senior
year typically declined with each academic level. For example, some 25
per cent of the physical scientists holding the bachelor's as their
highest degree were in "general" course work in high school as compared
with 11 per cent who held the doctorate in 1960. From the baccalaureate
through to.the doctorate, the biological scientists were most likely of
all scientists or engineers to report this type of high school background
while the social scientist Qere least likely to do so. Whether 1960
incumbents attended high schools that differed in the range of course
offerings cannot be determined directly from these data. However, as
shown below, biological scientists differed from the remaining occupation
groups in the size of their high schoul graduating class (see Table 3.7).
Whether size of graduating classes was related to types of curricular

offerings also must be deferred for later analysis.

Technical béckgroundaf-lf 1960 scientists and engineers at

advanced levels of educational a2ttainment were unlikely to have reported
general preparation in high school in co:itrast to academic preparation,
then the third panel of Table 3.7 shows that they were even less likely
to have "technical curricular backgrounds in the senior year of high
school. Furthermore, even when technical backgrounds were reported, they
declined in frequency w%th each academic step forward. More importantly,
while the percentage of biological scientists, mathematicians, and social
scientists reporting this form of high school preparation were negligible,
there was substantial representation of this form of high school training
among the engineers and to a lesser extent among the physical scientists.
Over one out of five engineers who held no degree received technical
training in their senior year; the same proportion reported this form of

high school preparation among the bachelor's recipients and among the
p g , p
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entrants to graduate school as well. However, at the doctoral level

the percentage declined to 9.

The data presented thus far on types of high school curricula
illuminate another aspect of the academic origins of 1960 engineers and
scientists. When these same data are presented as crmulative percentage
distributions for each of the five occupation groups, they point to the
crucial role of the high échool academic curriculum in determining the
subsequent chances for educational advancemen: +y those employed in 1960

in the sciences and engineering.

Table 3.8a-e gives cumulative percentage distributions for each
age group in order to ascertain whether various types cf high school
preparation had a different impact on subsequent academic performance
and whether the differences in favor of academic preparation varied by

age group.

Considering first the question of rank order of proportions indi-
cating any given level of educational achievement within each occupation
group in the four age groups, the weight of the evidence was overwhelm-
ingly in.favor of academic course work in the sénior year of high school.
In seventy-five possible comparisons (there were no doctorate holders to
speak of in the age group twentv to twenty-four) scientists and engineers
Qith academic backgrounds in their senior year of high school ranked first
in rates of completion in some sixty~seven comparisons.. For example, in
virtually every comparison between academic, general, and technical high
school backgrounds, in each of the four age groups physical scientists
with academic preparation outdistanced their counterparts whose senior
year curriculum happened to be 'general' or 'technical" in proportions
completing the bachelor's degree. Chances of entering graduate school
or taking the master's degree and the doctorate, were more favorable if
there werean academic curriculum than if other types of preparation were
feported, etc. This was true of eac.. of the fivé occupation groups.
Technical as compared wifﬁ general preparation in the senior year of high

school conferred no special benefit: both lagged well behind the academic
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groups, and there was no stable pattern across the five occupation groups
that distinguished the effects of one rather than the other type of

curriculum.

As was the case in assessing public and parochial backgrounds
among the age groups, here too there were no historical differences in
the relationship between high school curricula and subsequent academic
accomplishment. In each of the three major age groups (twenty-five to
thirty-four, thirty-five to forty-four. and forty-five to fifty-four)
there was little that differentiated technical from general high school’
backgrounds, but both groups were outperformed by those with academic

preparation.

There was one important development among the scientists and
engineers in the age group twenty to twenty~four. While the academic
group maintained its lead, the gap between this group and the other two
was not as great as that found among the older age groups. 1In each of
the three occupation groups of engineering, physical sciences, and
biological scie® ~s, the group with technical or general preparation toock
the lead in ra f completion. And among mathematicians, students with
"technical" preparation maintained a lead over the academic group in each
of three comparisoné. It was only among the social scientists that the

usual pattern was found.

?erhaps one interpretation of this changing pattern among the
youngest scientists and engineers is that these 1960 incumbents of these
occupations benefited from post-Sputnik efforts to stengthen the high
school curriculum in mathematics and the sciences. 1t is conceivable
that the noticeable change in academic performance reflects this national

concern.

Educational Background: Size of High School Graduating Class

The proposition that the elementary or high school system which
scientists and engineers passed through on their way to their 1960 employ-
ment influenced their subsequent:educational accomplishments has been

\s
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shown to be valid for certain age groups, but not for others. This study
also shows that the t&pes of curricula in the senior year of high school,
whether deliberately selected or taken because alternative courses of
study were not available at that particular high schopl, serve aé a
mechanism that "screens out or deflects some students and systematically
facilitates the academic progress of others. Now we wish to examine a
third aspect of high school education and trace its possible effects on
the later academic attainments of these scientists and engineers: Did
the size of the high school graduating class affect the 1960 academic

achievement level of these professional workers?

-

Size of graduating clags pFesumably correlates with size of high
school; and large high.schools should be more varied in their course
offerings and allow for the development of specialized scientific interests
more readily than small high schools. Furthermore, this variable is known
to correlate with career choice (Harmon, 1961, p. 688). However, inspec-
tion of Table 3.9 shows that with one exception, the classification of
these 1960 incumbents by size of graduating class in high school yielded
negligible differences. The exception occurred among biological scien-
tists: they were disproportionately recruited from 'small graduating
classes, especially those of less than fifty, and the same océupation
group was underrepresented among the largest graduating classes. In fact,
they showed the lowest rate of representation in each of the five detailed
size groups starting .t 100-199 and ranging up through the graduéfing
class of 500 or moré. This deviart pattern of recruitment reflects the
predominantly’rural origins of the agficulturél scientists included in
this occupation group; also, other biological scientists raicsed in small
towns or villages that lacked the population base for a high school

organized to serve larger numbers of students would account for this find-

ing.

Even this one source of variation is a negligible factor if we
ask: '"Did scientists and engineers in these five occupation groups differ

in their academic origins as measured by size of high school graduéting
o
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TABLE 3.9
SIZE OF HIGH SCHOOL_GRADUATING'CLASS, BY OCCUPATION GROUP (1960)

(Per Cent in Each Size Group)

"""""""""""""" T T B R R D D R D
. Total
Occupation 50 50- 100-200-{300- | 400- 500 Did . Pers?ns Who
Group or 99 1199 299 [399 | 499 or Not |[Total Attended
(1%60) Less . More; Graduate through -
: : : "~ {Senior Year
Engineers. . .| 23 | 16 | 20 | 15 | 10 6 { 10} 1 101-| 801,806
Physical : ‘ . -
scientists . 26 18 | 20 13 8 6 9 . 0 100 128,120
Biological o s
scientists . 36 19 18 | 11 15 6 5 70 0 102 30,9306
.Mathematicians 25 | 15 20 14 _9 7 '11j 1 102 | 35,147
Social . ) , ' .
scientists . 28 16 19 | 12 8 5 11 0 99 65,312
N . ... ..o .. .. .. 1,061,321
Did not graduate . . . . . . - 58,405
NA for size of high school

graduating - class . . . . . =~ = 34,781

Total N . . . . . . .. .. 1,154,507
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class if they are classified by their highest academic degree‘inul960?”
Table 3.10 shows that there was a small but persistent,difference in the .
ptOportiOn graduating with a large class,:i,e,, three hundred or more,

in favor of those who entered graduate school, held the master's as the‘
highest degree, or held the doctorate as the hlghest degree in the three
occupatlon groups of engineering, physical science, and social science.
Among the blologlcal scientists, there were no differences in the
percentage from large graduating high school classes and among the mathe-
maticiana, the size relationship was reversed with slightly fewe1
recipients of advanced graduate degrees stemming from large g1aduat1ng

classes.

Certain otganizational,conditiOns'under which elementary or high
school training was secured'proved to be a factor -in the later academic
performance of 1960 engineers and scientists. Also, types of curricula
importantiy influenced who would go on for advanced training and who would
successfully secure advanced degrees Bf 1960 if such training were
initiated, but size of high school graduatingfclass had little influence
on subsequent educational attainment of workers in these five occupational

groups.

Summary &

The great majority of scientists and engineers attended public
school; Biological scientists were least likely to have attended parochial
.school, while social scientists and mathematicianskwere more likely than
others to.have attended private school. Academic attainment was associated
with the dlfferent types of 2lementary and high school attendance: of
those who had attended private school, the greatest percentage went on for
'hlgher degrees. Those who had attended public'and parochial schools ranked
second and.third respectively "in the percentage that cbtained higher
degrees. This pattern held when ‘age groups twenty~five to thirty-four,
thirty-five to forty-four, and forty-five to fifty-four were examined.

However, the academic performance of the twenty to twenty-four age group

ERIC
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suggested that differences in public and parochial school ranking in

education are disappearing.

Significant differences were found between the occupation groups
with regard to.the type of senior year high school curriculum that was
pursuedn An academic curriculum was reported by 77 per cent of the
social scientists, 68 per cent of the mathematicians, 64 per cent of the
biological scientists, 61 per cent of the physical scientists, and 43 per
cent of the engineers. Proportionately more engineers reported general and
technical curricula than social scientists, while the other occupation

groups ranked betwecen them.

The senior year high school curriculum was related to academic
attainment regardless of occupation groupnb In two instances, engineering
and physical sciences, approximately half again a. many more Ph.D's as

"B.A.'s had taken an "academic curriculum," while half as many Ph.D 's as
B.A.'s had tzken a general curriculum. An even greater dropoff cccurred

] among those with technical backgrounds.

With one exception, the differences among the five occupation
groups in the distribution of those employed in those groups inm 1960 by
size of hig school graduating class'yielded negligible differences.
Apparentiy size of high sqhool graduating class and its correlate, orga-
nization size, had little influence on the subsequent educational attain-

ment behavior of workers in these occupations.
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CHAFTER 4

FIELDS OF STUDY FOR DEGREES

HELD IN 1960 AND 1962



Academic Origins: Field of Study
for Highest Degree Secured

It is one of the facts of academic life that increasingly early
specialization and mastery of delimited areas of knowledge are necessary
if a student is to forge ahead in the scienceé. A variety of studies on
career choice have shown tnat the opportunity for switching fields is one-
sided. TFor example, while it is possible for a college junior majoring
in physics to shift into certain of the social science fields without
serious loss of time; the reverse is not true: the social science major
switching to physical science fields of study probably would suffer sub-
stantial delay in completing an undergraduate program, and it is question-
able whether there was sufficient formal training accumulated to permit
him to retool. A recent study of graduate students in the sciences and
engineering showed that as they moved from the bachelor's level through
the master's and on to the doctorate, there occurred ever increasing con-
centrations of students in that field of specialization (Warkov, 1964).
Was this also the case among scientists and engineers in the experienced
civilian labor force in 1960? To what extent was the field of specializa-
tion for the highest degree attained in 1960 éimilar to the occupation group
in which they were employed at the time the Bureau of the Census conducted

the 1960 Census of Population?1

Ignoring for the moment the level of the highest degree held, Table
4.1 shows that the great majority of the workers in these occupations held

degrees in fields of specialized study that coincided with the occupational

1The reader will note a section of tables in Appendix 3 identical in
design to those included along with the text, but taken from 1962 materials.
It had been expected that there would be some important and interesting dif-
ferences between the 1960 and 1962 findings, but, as comparison of the
corresponding tables will reveal, there are no such differences.
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classification employed in this study. There was also substantial variation
in the extent of concentration,vranging from a high of 83 per cent of the

engineers holding their highest academic degree in this field to 56 per cent
of the mathematicians holding-an'académic degree coinciding with their 1960

occupation.

Findings presented on field of specialized étudy for.the highest
academic degree hald by 1960 among incumbents of the five occupation groups
testify to the slippage that occﬁrred in each field, but it is only a first
approximation of the picture that is developed in this section. To properly
describe the links between the training scientists and engineers receive and
their subsequent employment,rlet us re-examine these data (Table 4.,2)

specifying the extent of concentration for each degree level.

Engineers.--Concentration in'engineer;ng was 1increasingly diluted
with each step up the academic ladder while degrees in the physical sciences
became increasingly prevalent among the 1960 engineers. Some 87 per cent
of those whose highest: degree was the bachelor's had stidied in engineering fields
while doctorate holders in only sixty-five cases out of one hundred secured
‘this degree in engineering. Conversely, 5 per cent of the bachelor's degree
holders in this. occupation group wefé physical s;ience majors, but this was

the case for 20 per cent of the engineers with doctcrates.

Physical wcientists.--The opposite pattern obtained in this occupation

group. Recipients of the doctorate were more frequently trained in the
physical sciences (90 per cent) than were those¢ holding the bachelor's as
their highest degree in 1960 (7€ per cent). Engineering backg;ouhds become

" increasingly rare at each successively higher degree level: some 1l per cent
of théAholders of the baccalaureate in this occupation group held an engineer-
ing degree; only 2 per cent of the holders of the doctorate were in engineer-

ing.

Biological scientists.--While the doctorate was most frequently

secured in biological science fields of study (89 per cent), there was no
degree-related pattern below this level. The more important source of varia-

tion occurred within the occupation group. The proportion of degrees secured
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TABLE 4.1

FIELD OF SPECIALIZED STUDY FOR HIGHEST ACADEMIC DEGREE (1960), BY OCCUPATION GROUP (1960)

(Per Cent in Each Field of Specialized Study)
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NA, other .
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in the agricultural sciences decreased, the higher the degree level, while the
degrees taken in the fpure" biological sciences increased. Specifically, |
almost equal proportions held the bachelor's degree (about four out of tei)
but at the doctoral level this percehtage dgopped to 12 for agricultural

science fields of study and climbed to 77 for biological science fields,

Mathematicians.--Here, too, the proportion taking a degree in the

fields of mathematics or statistics»increased with each academic step upward.
Avoout one-half (51 per cent) of the bachelor recipients secured this highest
degree in 2 field coinciding with their 196Q cccupation; at the docctoral
level, seven out of ten (71 per cent) did likewise., It is evident that the
formal requirements become increasingly stringent at the upper reaches. At
the bachelor's level, 17 per cent_sfudied'in unspecified "other" fields
while 2 per cent at the doctoral level were in "other" fields of study for

this degree.

Social scientists.--The pattern. noted among mathematicians was

accentuated among incumbents -of this occupation group. Aga;n, the propor-
tions taking &egrees at each level were more likely to be in social science
specialized flelds of study at the doctoral level than at the bachelor's:

76 per cent" at the top and only 30 per cent hOLdlng the bachelor's were\
trained in social science fields. Apparently 1960 employmenf qua social
scientist" was wide open. More persons held "other" degrees at the bachelor's
level (39 per cent) than held social science degrees, —AE ehe doctoral level,

this avenue to social science employment was almost shut off, the percentage

with "other" fields of study here being reduced to 7.

‘ Having.deécribed'the field origins of scientists and engineers, we
turn to the related question of the relative advautages for subsequent
educatienalladvancement of taking their highest academic degree by 1960 in‘
a field of specialized study that coincided with their 1960 occupation group,
as compared ‘with taking this degree in a field that was not identical with

the 1960 occupation group. The comparisons that are shown in the five panels

of Table 4.3 shed light on the costs of having less than a perfect match
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"TABLE 4.3

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED BY 1960
~ OF WORKERS IN FIVE OCCUPATION GROUPS (1960), BY FIELD OF STUDY

(Cumulative .Percentage Distribution)

_—"i_____—_—__'_————_--"_--_____-__"'“__—_—FEﬁETEEIGE'PEE_EEEE ______ "{:T_;:—é—
: . Selected Educationzl Attainment ~:1gx;e
Occupation Fields of T ‘ Noembear
1 ( ; 4r ' g! i ~
Group (1960) Specialized Study Bachelor's Master's! Docterate °f
Plus . . Persons
Engineecing . . . .| - 42 11 1 368,981
Engineers Other . . . . . . . 56 | 20 3 77,266
N\ ; .
\ T N -
. Engineering . . . . 58 2 b 7.610
Physics . . . . . . 87 61 37 11.572
‘ i 4 45,578
Physical | Chemistry . . . . . 606 0 24 5.5
scientists Other phy31ca1 :
v ’ science.. . + . . - 689 A 14 © 15,010
- Other . . . . ... . 69 33 1 14,239
. Biological science. | 87 2| $ 13,438
Biological Agricultural science] .69 50 - 16 6,220
scientists . ‘
‘ Other . . . . . . . 79 : 48 23 4,705
. Mathematics and
statistics. . . . 76 52 1R. 12,467
Mathematicians , . ' -
_ ] Sccial sciences . . 70 45 - 10 1.832
Other . .,. . . . . 69 37 1 7,829
Education . . . . . 97 91 40 3,927
. 2 ’ g ) 7%
Social | Psychology. . . . . 98 &7 50 _1159,8
‘scientists | Social sciences - -
(other) . . . . . 93" 79 a7 16,488
I Other . . . . . . . g0 58 - 15 17,786
N .. ... ... ... 636,906
NA . SO . . . . 19,110
Degree—exc1u31ons-—«~~4 498.491

Totai N. . . . . . .1,154.507
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\ | | " TABLE 4.4

OCCUPATION GROUP (1960) EDUCATIONAL ATTAINMENT (1960), AND SEX

(Percentage Dlstrlbttlon)

a) Per Cent Whose Field of Study for'Highesp Academic Degree
Differed from 1960.Occupation Group

Educational Attainment (1960)
Occupation Group (1960) . Bachelor's |[Bachelor's Plus| Master's _ Doctorate
Men | Women | Men Women Men Women Men Women
Physical scientists . . .| 26 13 30 19 24 16 10 14
Biological scientists . . ‘16 31 27 50 16 29 11 11
Mathematicians . . . . . . 51 45 - 50 52 38 48 .29 "36
Social scientists . . . . 72 67 56 51 44 62 23 26

b) Per Cent Whose Field of Study for Highest Academic Degree
was the Same as 1960 Occupation Group

Field of Specialized Study

Physical scientists _ . : . )
Chemistry . . . . ., . . 51 79 . 43 1 76 36 63 57 62"

Other physical science . 23 8 27 5 40 21 | . 33 24
Biological scientists o . : _
Biology - e e e e e 29 69 41 .50 48" 70 76 89
Agriculture . ... . . . 55 0 32. 0 36 1L 13 0
.7 Mathematicians
‘Mathematicians . . . . . 49 55 - 50 - 48 62 52 71 . b4
Social scientists : ,' ’
Psychology . « - . . . . 3 8 16 17 23 " 23 31 46
Other social science . . 25 25 28 32 33 - 15 46 28

c) Weighted Number of Persons"f

Physical scientists . . .| 25,774 | 2,354 24,823 | 2,042 {17,831 | 1,097 |18,411 | 634
Biological scientists . .| 3.”%7 | 1,114 | 3,798 833 | 5,804 892 | 1,564 528
Mathematicians . . . . . .| 3,779 | 1,900 | 4,948 | 1,019 | 5,712 | 1,235 300 | 10250
Social scientists . . . . 3,255 1,655 6,174 1,462 ‘13,379 1 5,942 | 15,467 2,648

N......... ... 186,071

NA v e e e e e . 9,829

Degree .exclusions . . . . 78,865

Total scientists . . . 274,765
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groups, then sex “ifferences in rates of recruitment to their 1960 occupaticn
froo c¢rher fields of stindy depended heavily.on educaricnsl level. At the
bachelor's level, men were more frequently employed in theif occupation group
with the degree secured in 'other' fields of étudy;.at the -docteoral level,

the Teverse held true, although rhe diiferences wers neither great ncr

consistent. The latter finding shouid be treated with cauticn
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so the case that the 'same-other" distincticn =% the ocecupari.

obscured the very proncunced intra-otcupation group variscicen in the =axteat

2t each degree level, This is shown in Table 4.4bh.
In sum, a fairly complicated pattern ohiazins
occupation groups with respect to academic cxigin:

of specialized study for rhe highes: degres he

variation thet apparently has to do with sex
impecssible &t this time to pinpoint with the dasta

differences arise, There is good resascn

and family role wili be useful in elabcrating thes

It is evident that correlation between field of study and fielid of
empioyment differed according tc occupation gruup as well as sex: congrusncs

increased with each successively higher level of scadamic
this cong~uence was more evident &mzng msn than zmong women &t the ilower

academic levels while the revers

o
&
i
Q

Once again we consider the possible conseguences £
attainment of securing a degree in fields of study wutside the ocecupation
3ex roles medified

finding that

fields of study for the highest degres nct coinciding with the
f

ducationsl attainment thsan

cccupational affiliation yielded lower levels- of e
was the case among those scientists who matched their fields of study. and
empioyment, To answer this questicn the déta wzre transposed in the form
of cumulative percentége distributions in Table 4.5, We learn frem the
cumulative percentage distributions that:

9 ~
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a) Sex .roles were more important in determining educaticnal
attainment by 1960 rhan gas the fszereor of correspondence
between field of study 2nd field of empleyment in the
physical sciences, biological sciences and mathematics
but not among soccisal roiencisis., In the latter field,
having one's highest degree line up with the oce tpation
group took precedence aver say rales in achieving the
1960 educaticnal status., As uan 2xampls of the precedencs
of sex over anresp adence KHerween fimld of emplioyment
and field of study in cstermining = tionzl attainment,
note that 1960 mals cisnz with highest - degrses
in "e~her' fislds “f bzlu the master's (40
per cent) than did women r higheat academic
degrees_in mathemsrics

il

[37]

D

o
N

Lontrol‘lng for correspondencea
anu field of employment, sex di
achievement were maintainad
and fo* eversy ?*ve- ﬁtwentywai_h

¢) Controlling fecr sex. scisncists h
fields of study that matcked theix 1960 chupatlon gmoup
achieved higher academic levels by 1560, their counter~
parts lacking this metch between £i ds. '

Agaip it is not.entirely c*r v from ths dztz wn hand why the social
scientists did not conform fo the partern found aﬁcﬁg thegremaining three
occupation groups in the relstive impovtance «£f serx rcles vis-a-vis coherence
of fields of study and employment. . Note that sccial sclentists and mathe-
maticians had similar proogrtﬂonb of women, vet the fwe occupation groups
diverged in the pat ern of : alnmenuu One clue ig provided by our datas
women in Social science occupatidn groups werse signifi cantiv cider thzan
| "catch up" academiczlly
with their male counterparts., {Some 72 pex cent of the famale social |
scientists were over age 35 in 1565 in'contrast to 58 per cent of the female

mathematicians [Warkov, in press, Chapter 2].}



79
TABLE 4.5

'CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED IN SELECTED
FIELDS OF SPECIALIZED STUDY, BY EDUCATIONAL ATTAINMENT
(1960), BY SEX AND OCCUPATION GROUP (1960)

(Cumulatlve ”ercentage Distribution)

=SZsS==na ) N S=E=SSsos======mpa B e ===.==============================: ===l osmnaeE
- Occupation Field of - . _T Cumulatlve Per Cent Weighted .
Group . Specialized’ Sex Rachelor's —1 Number of
(1960) : Study _ ;1uso Master's [ Doctorate | Persons
. Men 67 L1 26 41,075
Chemistry ‘. Women 59 . | 24 9 - 4,503
P . . . . ‘ Es T y
'hzi;;iiiscs Other physical| Men - 77 51 24 25,920
. sciences . . .| Women 73 57 23 662
Other _ Men 20 34 -1} 12,938
fields . . . ‘Women 63 27 ’ 9 1,021
Biological Men ‘ 91 77 52 11,161
Biolbgical sciences . . WOmenr 4 66 48 21 | 2,277
SCREREESES | ks fielde | Men 74 1 50 19 9,514
) , ‘| Women | 64 28 5 1,157
, . Men 81 . 56 21 10,074
, Mathematics .| yinen | 54 3% 7 2,393
Mathematicians, / |/ / : ' _ _
Py Men 73 40 11 7,556
Other fields -y oren | 58 32 A 2,105
' ~Men 99 88 33 8,990
 Psychology . -ty en 9 87 41 +2,988.
Social Social ‘Men KL 82 51 13,949
scientists sciences . .| Women 84 v 65 30 2,539
| Other | Men 90 66 25 14,497
‘fields . . .| Women © 81 . 70 11 6,216
N. .. ...+« .. ... 181,535
MA. v-. . e e . ... 9,829
Degree exclusioas . . . . 53,401

Total scientists. . . . 274,765
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Occupation Group. Educdtional Aftzinment,
Field of Study, and Age

Because the relzticnship between field of study for-the highest degree
held in 1960 and the field of employment in..1960 as indizated by occupation
group affiliztion § - a.topic that is central tc the Pzstcensal suivey. we
consider in this secticn whether age group intzrsected the'relétionship be-
tween fi€ld of study for the highest degree held and field of emp loyment

First, the question of possible‘age differences that affected the

level of congruence between field 5f study ana ozcupaticnal affil:ariony Zxami-

nation of the dataz in Table 4.6 shows that among ths four szientific ¢

[=])

M-

grbupsﬁ the overlap betwesen field-of study and cccupation group at every:ige

was more evident at the doctoral level than at the bachelor's level whi;e.:he

opposite was the case among engineers. The ?;blé presenté the preoporzicn in,

each occupation group holdi g their highast degree in "cther" fieids: con-

trolling for age and educational level, For exémple, the pznel
o

cians indicates that among those aged 45 to 54, three ou: of fcocur (76 per cent}

holding the bachelor's as their highest dégree received this training in
"other' fields of specialized study while only one out of four at the doctoral
level in this agevgroup held this degree in fields of étudy cther thran mathe-~
matics. ‘Also, therc was an age-related “rend. 2nd fhese age aifferences were
more pronounced in certain occupation groups than in others, more evident at

certain academic levels and minimal at others.

Hh

Knowing that there were age diiferences as well as differances by

academi level in the extent of concentration c¢f fiz2lds cof

uy

1 tudy in each of

- the five 1960 occupaticn groups, we ccnsider whether field origins mads =

difference among those employed in these occupstions in 1960 in the extent

of their educationsl advancement in each agé group; Once 2gain, the data

were refa§hioned in the form cf cumulatiye peréent;ge distributions zand are
d

presented ‘n Table 4.7. The cumulative percentage
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sections for each of the occupation groups indicat
in determining educational attainment by 1960 than was the factor of corre-
spondence. between field of study and fizld of employment. In every case,

educational attainment varied directly with age, the younger incumbents {less
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than thirty—fiva years old) always reparting lower levels ol achievement than
i S :

clder scientists and ergineers, But age as a factor in edunz *1cnal attain-

ment cf these 1960 engineers and scientists was of secendary importance, pro-

ducing d1FIe ences in extent of academic prcgrzss only after field of study

was acaounted for In contrask. 3ex rolas waye more important than fiaeld of
study in-determining levels of attainoment in each 2f the scientific occupations
except social sciences. Since age was only of minor importance, it is claar
that a joint sonsideration of the effeats of zge, sex, and field of stuady
would yield more precise statements con sducationa2l ports of entry to and exit
from thesz occupation groups,
3 Ll’“tla_:_\i
Chapter &4 dealt with two related qussticns: Te what extent was the
p 9 _ ‘

field of specializaticn for the highest degree attained in 1960 similar to
the cccupation group in which scientists and engineers were employed af the
time the Bureau of the Census conducted the 1960 Census of Population? To

?

what extent was the field of specialization for each degree attsined similar

What, in effsct, were the varlous.concentrations, within each category of

age, sex, znd educational level, and for each ozcupation group, for the

highest and for ezach degfee attained?

Considering the highest degree helas thabinitial finding was that the
great maJorlty of those employed in the five sccepafional groups held degres
in flelds of speciaslized stdv that coincided with the oceccupaticnsl clessifi-
cation employed in the study., The range in the extent of :zoncentration was
from a high of 83 per cent of the enginecers tc 2 low ¢ 56 pzr cent of the
mathewati:ians helding an academic degree in 2 field céinciding with their
..1960 cccupation group.’
In terms of the educational attainment cf the parsons 1In cach occupa-
tion group, increa-ing ccncentration by rising academic degree was found .
'except among the engineers. 'Moreover,'in éach of the occupation groups,
except engineering, persons hoiding their highest academi:.degree in 1960
in their oc:upational classificatica were move likely to have attaiﬁed'higher
levels of academic training than their fellows in other fields of srudy. Where.
sex differences were considered, it was evident that educational attainment was
Q
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TABLE

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED, IX SELECTED FIELDS
OF SPECIALIZFD STUDY, BY EDUCAZ (ONAL ATTAINMENT (190(), AGE (1960),
' AND OCCUPATIJN GROUP (1960)

:‘—:==============

(Cumulative Percentage Distribution)

Occupat ion Field of Cumulative Per Cent Weighted
Group Specialized ' Age 960 Bache lor' Number
(1960) Study Group (1 ) _pache qr S| Master's| Doctorate of

Plus Persons
25-34 44 12 1 157,391
Engineering 35-44 41 12 2 128,140
Engineers 45-54 44 12 1 41,752
25-34 53 17 2 29,904
Other fields 35-44 58 21 3 26,422
45-54 57 26 6 12,130
. 25-34 66 35 20 16,498
Chemistry 35-44 69 48 30 15,686
45-54 64 44 28 . 6,555
i 25-34 .76 48 18 12,148
Phys ical Other physical 3374 76 54 27 8,890
scientists _ 45-54 84 66 35 2,802
: 25-34 66 25 7 7,601
Other fields 35-44 66 30 10 7,322
45-54 76 41 11 3,250
Biological 25-34 86 69 38 4,744
1374 83 82 38 3,682
Biological 25-34 66 43 7 2,131
scientists | Agriculture 35-44 71 56 24 2,444
' 45-54 70 49 16 949
25-34 73 37 12 1,345
Other fields 35-44 84 53 <22 1,521
45-54 80 -~ 51 21 794
25-34 76 47 12 5,280
Mathemat.. s 35-44 84 69 24 3,175
Mathema - 45-54 87 71 40 1,495
ticians ©25-34 69 31 5 3,527
Other fields 35-44 70 45 15 2,815
45-54 ) 46 12 1,750
~ 25-34 98 85 40 4,747
Psychology 35-44 100 93 57 4,122
45-54 97 94 68 1,697
Social ) 25-34 90 77 26 4,064
scientists Social science| ™ 135-44 94 86 50 6,397
- : 45-54 96 87 66 3,399
- 25-34 77 48 9 6,258
Other fields 35-44 85 72 26 6,795
- 45-54 88 74 21 4,604
N . 552,066
NA. . . .« ..o, 222,682
Age and degree exclusions . 379,759
Total N, .1,154,507
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still the primary correlate of concentration, but that they worked to confound
the relationship in certain fields, though not in others. The overlap between
field of study and occupational classification was iﬁEreasingly extended with
each successively highe level of academic attainment, and was more evident
among wnen than among women at the lower levels, while the reverse was true in
the upper reaches.

Consequences for educational attainment of securing a degree in fields
of study outside the occupation group of employment were examined: Use of
cunglative ﬁercentage distributions indicated that sex roles were more impor-
tant in determining educational attainment by 1960 than was the factor of
correspondence between field of study and occupation group in the physical
sciences, biological sciences, and mathematics, but not iﬁ s1e social sciences.
Conversely, scientists with degrees in fields of study that coincided with
their 1960 occupation group affiliation wereé more likely to be at higher levels

of academic achievement than their counterparts holding degrees in other

fields when the factor of sex was removed from consideratiocn.

For each of the occupation groups, age was less important in deter-
mining educational attainment by 1960 than wcs congruence bétween field of
study and the 1960 occupation. In general, cggggptration varied by academic
level; congruence between field of study and occupation group yielded higher
levels of academic attainment than was the case when field discrepancies
occurred. Age differences only affected this trend in a secondary way. Sex
roles were far more impdrtant in securing advanced training than méintaining

correspondence between field of study gﬁd occupational affiliation.



CHAPTER 5

SOURCES OF SUPPORT FOR UNDERGRADUATE
AND GRADUATE EDUCATION
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Financial support for higher education. is thé.concern of all privaté
apd—public-institutions vesponsible for increaéing tlie supply of manpowe: in
the scicntific, tec' vical, aha engine - Ing fields. A number of studies have
documented the extent to which graduéLés of Aﬁeriéan schools of higher educa-
tion rely on stipend support to permit full-tiﬁe étudy fDavis, 1962; Warkov,
1964)“' They conclude that talentad students WHQ successfully ccmplete at
least four years of study in a colfege of érrs and sc1eﬁce'need nor defer

their advanced training or abandon a carezr in the scientific fields for

want of financial support.

_Although this may be the case for arts aund sciencs graduat&s in the
pAast ten years, more information is nezded 6n-sources df'supgpgt for under-
graduate and graduzte training of persons ‘ia the experizsnced civilian lalo:
force who are employed.in the scientific, technical, and sngineering fields.
To meet this need, this sample of engineers and sciantists was askasd fo
report the source of support they judged the most impertanc fof their college
and>graduate level training and how many sourcés were relied on for training

‘at each level.

"Sources of Support fcr Undergraduate Trainigg'

ia o 1 : . _
The replies to a multipie rzspense quzsticn  asking, "How did you~

it

finance your post-high school training?' show a similar rack ordev in the
 frequenc with which a variety of sources wers menticoed’by workers in sach

occupation group, although ‘there were occupaticnal variations in the propor-

Ui

tions reporting each souvce (see Tabls 5.1). ThHe sources were:

~ -

1. Aid from pavrents or relatives: 34 per cenn of the enginezars

‘relied on kin to pay thair college expenses, the percentage

rising to 64 ameng the social scientists,

5

lSee Questidn'7, p. 6, of the quastionnaire in Appendix 1.

v



TABLE 5.1

SOURCES OF FINANCIAL SUPPORT FOR. UNDERGRADUATE
TRAINING, BY OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

e i e S ettt = ———"""—'——'——=“-——'====r==:::======
) So?rce of Engineers P§y51?a1_ BlélOg%Ca% Mathematiciane | ?OClél
Financial Support _ . {Scientists|Scientists : Scientists
Aid from parents and ' - v -
velatives .. . . . . . 54 . 63 63 60 : 64
Farnings while attend- ' . _ ,
ing school . . . . . . - 55 .53 55 51 - 54
VA benefits . . .. . . 37 27 28 ' 24 23
Savings from previous‘
_employment . . . . . . 42 - 42 " 46 33 39
Scholérship or fellow- - : :
ship:. . . . . . . . . 14 23 : 22 25 - 26
from college or ' _
university . ;i . . 10 19 ‘ 17 - 21 21
from Federal agency. 4 4 "5 4 5
. . !
Loans - « . . . . . . . 9 11 13 | 10 13
Employér paid . . . . . 5 ' .3 1 4 2
Research or teaching | . - .
assistantship .. . . . "2 7 .8 - 4 o5
Other sources . . . . . -5 4 4 ) -5
Total® . . . . .| 222 | 233 240 o217 231
Base. N . . . . . .| 717,529 120,834 29,455 31,79 61,845
B ooooi e o 961,458
NA, sources . s e e e 59,455 )

' No college attendance . . 133,59
Total N . . . . . . . . 1,154,507

?Total exceeds 100 per cent because of multiple responses.




E

O

.89

2. Own earnings from emplovment while attending school (except assis-

tantship): 51 to 55 per cent of each occupation group worked part

tim2 or full time during college.

3. Own savings from previous employment (including earnings between

school -terms): as many as 46 per cent of the bioclogical scientists
used their savings'for college, this percentage dropping to 33

among mathematicians.

4. Veterans Administra ion benefits {G.I. Bill or Vocational

rehabilitation): 37 per cent of the engineers financed their
collece education in part through the G.I. Bill or another
-program of the VA. Among the physical and biological scientists
the extent of VA support was 27 to 28 per cent, and among the

social scientists, 23 per cent.

5. Scholarship or fellowship from college or university: only 10

per cent of the engineers reported receiving this support, in
contrast to 17 per cent of the biological scientists and 20

per cent of the remaining occupations.

6. Loans: from 9 to 13 per cent in each occupationr checked lcans

as a source of support for undergraduate training.

Other sources of financing inciuded scholarships w fellowships from

a Federal agency (mentioned by 4 to 3 per cent) ard.research or teaching

assistanﬁships.z Fewer engineers raceivad the latter support (2 per cent)

Two caveats are vecessary in evaluating responses to the question on
sources of support. First, there are several classifications currenvly in
use of stipend support, i.e., scholarships, fellowships, and assistantships;
therefore, a literal reading of the proportions reporting cne rather than
another type of stipend support would net bes justified. Second, the ques-

~tion distinguished among ssveral institutrional sources providing scholarships

and fellowships (e.g., Federal agency, college, or university), but assistant-

" ships, both teaching and research, were not classified by institutional

source. It is not possible to prcvide an estimate of the extent to which
workers in these five occupation groups benefited from all forms of stipand
support provided by Federal and non-Faderal> sources.

RIC
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than did physical and biological scientists <7 to 8 ber cent) or mathemati-
cians and s>cial scientists (4 to 5 per cent). Employer-paid training was

ment ioned bty only one out of twenty engineers and by proportionately fewer

workers in the remaining occupatiocn groups .

Most Important Source of Support for Undergraduate Training

Thé previous section identified the extent to which varicus sources
were used by engineers and scientists tc¢ support their college training, but
it indicated nothing about the relative importance of any particular source.
In addition to the multiple response question asking the respondent to check
off all sources of support used for his undergraduate tfaining, information

was secured on the sources the worker considered most important.

Did the pattern of support found in the examination of all sources
supporting college level training hold for the single most important source?
Table 5.2 indicates a consistent pattern in the rank order, mentioning the
various sources of support.among all occupation groups except the engineers.

Parental support was the more prominent of these sources, ranging from 29

per cent among the engineers to 40 per cent among the mathematicians. Second

in importance was income from a job while attending college; one out of every
five scientists relied on this source. 1In contrast, one out of four engineers

received aid from the VA in addition to their earnings. The Veterans Admini-

stration ranked tliird as the most important financial source among all the
scientists, with 15 to 19 per cent in each group receiving this aid. Support

from savings was the fourth ranking source for-all groups except the mathema-

ticians; among the latter, scholarships or fellowships from colleges and

universities were ranked fourth.

The importanéé of savings was emphasized by 7 per cent of the mathe-
maticians and 11 per cent of the engineers and biological scientists. The
next ranking source of support for college level training was the nonduty
stipend provided by the school, cited by 3 per cent of the engineers and 8

per cent of the mathematicians as the most important financial source for

.
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TABLE 5.2

SINGLE MOST INMPORTANT SOURCE OF FINANCIAL SUPPORT FOR
UNDERGRADUATE TRAINING, 27 OCCUPATION GROUP '(1960)

(Per Cent Listing Each Saurce of Support)

¥g = RS SR
Source of s Physical | Eiological ot Social
Financial Support Engineers Scientists] sci=ntists Mathematicians Scientists
Aid from parents
and relatives . . . . 29 37 36 40 38
Earnings while
attending ‘school . . 24 - 20 21 22 22
VA benefiis . . . . . 25 18 19 15 16
Savings from ' E
previous employment . 11 10 1l 7 8
Scholarship or
fellowship: . . . . . 5 8 7 10 9
from college or '
university . . . . 3 6 5, 8 7
from Federal agency 2 2 2 2 2
Loans . . . . . . . . 2 2 3 2 3
Employer paid . . . . 2 1 1 2 1
Research or teaching
assistantship . . . . 0 1 2 1 1
Other sources . . . . 2 2 1 3 :
Total . . . . . . 100 99 - 101 : 102 100
Base N . . . . . 719,203] 120,880 29,486 31,565 61,939
Nooooe oo 963,073
NA, other . . . . . 57,840
No college . . . . 133,594

Total N . . . . . 1,154,507
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undergraduvate training. The remaining sources--research or teaching assistant-
ships, scholarships or fellowships from Federal ageucies, loans and finances
from an employer--all contributed less than 4 per cent of the support in any

occupation group.
% .
Thus parental support and income from work while attending school were

the mcst frequently mentioned among all sources of support and also were’
designated as the two single most important sources of support for undergrad-
uate training.

'\

All Sources of Support for Graduate Training

Information about sources of support for undergraduate training among
workers in the scientific and'engiueering groups was supplemented by data on
sources of funds for any post-baccalaureate or graduate training. Table 5.3
presents these data. Contrary to our findings concerning undergraduate
{inances, here we find considerable variation in the proportions mentioning
these various scurces. Social scientists and engineers mest ffequently
mentioned carnings while attending school. 1In each occupation, almost one out
of two workers relied on this source to some extent. 3ocial scientists also
pointed to support from research and teaching assistantships (40 per cent) and
savings (39 per cent), while the second rank for the engineers was aid from
the Veterans Adminisﬁratlon (28 per cent)_followéd closely by savings (25 per
cent) and finances from an employer (26 per cent). The fifth rank for both
qccubation groups was aid from parents or relatives, 17 per cent of the engi-

neers and 32.per cent of the social scientists receiving this form of support.

Physical and biological scientists and mathematicians showed similar
patterns in the rank order mentioning these three sources of support: first,
research and teaching assistantships; second, earnings while attending school;

and third, savings.

\
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TABLE 5.3

SOURCES OF FINANCIAL SUPPORT FOR GRADUATE
TRAINING, BY OCCUPATION GROUP (1960)

(Per Cent Listing Each Sourcs of Support)

.===========~'============f=========:r-.=='===i=====’-~:===.=‘===:== :F::::: -t -
Source of Engineers Physical |Biclegical Matha‘%f*-‘é .| Social
Financial Support & ““l5cientists}Scientists HEMALLCLANSt g S enrists
Aid from parents u
and relatives . . . . 17 27 27 24 32
Farnings while '
attending school . . 48 - 36 35 39 49.
VA benefits . . . . . 28 26 33 30 36
Savings from previous
employment . . . . . 25 33 33 33 39
Scholarship or
- fellowship: . . . . . 12 33 35 ' 36 : 37
from college or _
university . . . . 8 20 21 18 : 25
from Federal agency 4 13 414 18 _ 12
Loans . . . . . . . . 4 9 10 "9 13
Employer paid . . . . 26 ) 8 6 la 5
Research or teaching
assistantship . . . . 16 50 58 42 49
Other sources . . . . 3 4 4 6 6
Total®. . . . . . 179 225 241 233 257
Base N . . . . . 143,460 64,375 20,850 17,631 50,527
N oo o . . o ... 296,843
L 96,663
No graduate training . 761,001
Total ¥ . . . . - . % 1,154,507

2 )
Total exceeds 100 per cent because of multiple vesponsas.
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The Most Important Source of Finances for Graduate Training

In discussing all sources of aid for graduate training, it was found
that the physical and biological scientisvs and the mathematicians were more
similar to each other in rank ordér relationships than they were to the social
scientists and engineers, and that the two latter groups shared hardly any of
the same rankings. This still held true, but the significant sources showed

a different pattern.

¥or example, "earnings while attending school" ranked first in the
proportions among all five occupation groups mentioning it as a source of
support, but research and teaching assistantships were mo;t frequently men-
tioned in three of che four scientific occupation groups as the single most
important source of support for graduate level training. Among the engineers
and social scientists, earnings while aftending school were reported to be the

single source providing the most support (see Table 5.4).

Types of Support for Undergraduaté and Graduate Level Training

Data on sources of support can be re-examined if we combine informa-
tion on hand concerning (1) the presence or absence of certain sources of
support, and (2) the chances that it was reported as the single most impor-
tant source of support. These two dimensions are shown in each of the two
figures of Charts 5.1-5.5. The vertical axis in each chart is the percentage
of workers in each occupation group who reported a source among those providing
.support for college level training and for graduate level training, respec-
tively. 1In like manner, the horizontal axis indicates the percentage who

. reported the source to be the single most important one. The vertical dimen-
sion in each figure can be thought of as measuring "frequency'" of a given
type of financial support, while the horizontal dimension measures its -

“"salience."

As can be seen in the charts, the two criteria were with a few
exceptions not strongly related, some sources high on one dimension and not

on the other, and some low on both. There was substantial variation within

ERIC

Aruitoxt provided by Eic:
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TABLE 5.4

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUFPORT TOR
GRADUATE TRAINING, BY OCCUPATION GROUP (1950}

(Per Cent Listing Fach Scurce of Support)

o= ========== =:———'————“'—'———'-—'==:===================; ————————— =————===-r-.-'———-—==::=:=
Scurce of Engine:r ,%{’f}%?1 Bl? L%%Lal Mathematicians SOClél
Financial Support scieni ists| Scientists Scientists
Aid from parents :
and relatives . . . . 8 10 7 , 8 10
Farnings while
attending school . . 32 18 14 19 22
VA benefits . . . . . 16 13 13 13 18
Savings from previous
employment . . . . . 10 8 8 10 12
Scholérship or
fellowship: . . . . . 7 16 15 15 - 14
from college or .
university . . . .| ‘4 9 ' 9 8 10
from Federal agency| 3 7 6 7 4
Loans . . . . . . . .| 1 1 1 2 . 2
Employer paid . . . . 16 3 2 6 1
Research or teaching
assistantship . . . . 10 30 38 24 13
Other sources . . . . il 2 1 2 2
Total . . . . . .| 101 101 99 “99 100
Base N . . . . . .| 142,701 64,177 20,874 17,616 50,602
e 295,970
NA, other . . . . . . . 97,536

No graduate training . 761.001

Total N . . . . . . . 1,154,507
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and between occupation groups in the typing of these various sources of
support, together with considerable change in the classification of types

of sources, if ccmparisons are made between undergraduate and graduate level
training. One marked tendency, applicable to all four scientific occupation
groups, was for "aid from parents or relatives' to show considerable frequency
and salience at the undergraduate level, but to diminish greatly at the grad-
uvate level of training, while on the other hand, "research and teaching
assistantship'" moved from relatively minor importance at the undergraduate

level to considerable significance along both dimensions at the graduate level.

Important Sources of Support and Educational Attainment, 1962

Undergraduate Training -

Workers.in these five scientific and engineering occupation groups
showed 1istinctive patterns of support from a variety of sources for both
undergraduate and graduate level education. Here, special attention is giQen
to their evaluation of the single most important source of support for under-
graduate training, taking into account their 1962 level of education. Were
those holding the doctorate by 1962 more likely than their counterparts
holding the bachelor's to attribute primary importance to certain sources of

support for their undergraduate training?

The five panele of Table 5.5 provide this information and show a
definite pattern. 1In general, the higher the level of attainment, the more
likely were workers to consider a college or university scholarship or fellow-
ship as the single most important source of support. Furthermore, in every
group except the biological scientists, workers below the bachelor's level in
attainment were much less likely than their occupational counterparts with the
four year academic degree or more to consider aid from parents or relatives
their single, most important source of financial support for undergraduate
level training. This finding probably reflects socio-economic differentials

in family origins of workers variously classified by educational attaimment.
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TABLE 5.5
SINGLE MOST TMPORTANT SOURCE OF FINANCIAL SUPPORT FOR UNDERGRADUATE
TRAINING, BY EDUCATI1ONAL ATTAINMENT (1962) AND OCCUPATION GROUP {1560)

(Per Cent Listing Each Source of Support)

a) Enginecers

. So?rce of No Degree [Bachelor's Bachelor’s Master's|Doctorate
Financial Support - Plus
Aid from parents
and relatives . . . . 23 "33 25 35 4
Earnings while
attending school - . . 33 17 23 18 13
" VA benefits . . . . . . 21 30 25 22 11
Savings from previous '
employment . . . . . . 11 10 11 11 7
Scholarship o=
fellowship: ., . . . . 4 5 7 8 19
from college or
university . . . . 2 3 4 5 16
from Federal agency. 2 2 3 3 3
Loans . . . . . . . . . 2 Z 3 2 1
Employer paid . . . . . 5 1 0 1 ' 1
Research or teaching
assistantship . . . . 0 0 0 0 2
Other sources . . . . . -3 2 "3 3 - z
Total . . . . . . 102 100 100 100 : 1690
Base N . . . . . . 228,422 255,953 143,264 69,040 9,469
N. .. ... .. 706,148
NA source . ... . 46,024
No college . . . 127,570

Total N . . . . 879,742
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TABLE 5.5--Continued

bj Physical Scientists

t
. So?rfe of No Degree}Bachelor's Bachelor's Master's|Doctorate
Financial Support : Plus
Aid from parents
and relatives , . . , 27 37 37 39 43
Earnings while :
attending school . . . 31 17 23 17 14
VA benefits . . . . . .| 14 25 16 18 13
Savings from previous
employment . . . . . . 13 10 , 10 10 8
Scholarship or
fellowship: . . . . .| 6 6 6 11 15
from college or ' _
university . ., ., . . 3 5 » 4 8 12
from Federal agency .| 3 1 2 3 3
Loans . . . . . . . . . 3 2 ' 3 2 2
Research or teaching ‘
assistantship . . . . C 1 2 1 3
Employer paid . . . . . 3 1 1 0 0
Other sources . ., ., , . 2 2 1 1 2
Total . . . . .. 99 101 101 99 100
Base N . . ., ., . . 16,929 31,761 24,569 23,566 22,962
N... . ... . 119,787
NA, other . . . . 5,159
No college . 10,876

Total N , . . . 135,822
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TABLE 5.5--Continued

¢) Biological Scientists

'
. So?rce of No Degree| Bachelor's Bachelor's Master's|Doctorate
Financial Support Plus
Aid from parenté
and relatives . . . . 39 37 34 35 35
Earnings while
attending school . . . 22 18 20 22 21
VA benefits . . . . . . 13 24 20 22 17
Savings from previous
employment . . . . . . 13 11 13 10 10
Scholarship or A
"~ fellowship: . . . . . 4 4 7 5 10
from college or
university . . . . .| 2 3 3 4 8
from Federal agency . 2 1 4 1 2
loans . . . . . . . . . 4 3 2 3 3
Research or teaching
assistantship . . . . 0 1 2 2
Employer paid . . . . . 2 0 1 0 0
Other sources . . . . . 3 2 2 1
Total . . . . . . 100 100 101 100 100
Base N . . . . . . 2,464 5,292 3,680 7,648 10,011
N..... .. .. 29,095
NA, other . . . . . 1,249
No college . . . . 2,535

’

Total N . . . . . 32,879
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TABLE 5.5--Contin

ued

d) Mathematicians

Source of . , | Bachelor's .
Financial Support No Degree|Bachelor's Plus Master's|Doctorate
Aid from parents
and relatives 31 44 37 42 45
Earnings while
attending school 33 21 25 14 17
VA benefits . i5 16 15 18 10
Savings frgm previous
employment . 7 7 7 8 6
Scholarship or
fellowship: 4 8 8 13 14
from college or
university . 3 7 6 10 11
from Federal agency . 1 1 2 3 3
Loans 2 1 2 1 5
Employer paid . 3 0 3 2
Research or teaching
assistantship - 1 i 1
Other sources . 2 3 2 2
Total 99 99 101 101 101
Base N . 5,583 6,931 5,218 8,748 4,640
N . 31,120
NA, other . 1,187
No college 5,426
Total N .

37,733
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TABLE 5.5--Cintinued

e) Social Scientists

Source of i , _|Bachelor's . i
.Financial Support No Degree Bachelor's Plus Master'syDoctorate
Aid from parents
and relatives . . . . 28 42 35 38 40
Earnings while :
attending school . . . 31 18 25 23 - 21
VA benefits . . . . . . 13 20 19 16 14
Savings from previous :
employment . . . . . . 13 7 7 8 8
Scholarship or | : .
fellowship: . . . . . 4 8 7 9 11
from college or
university . . . . .| 2 5 6 7 Y
from Federal agency . 2 3 ' 1 2 2
Loans . . . . . . . . . 4 2 2 2 3
Employer paid . . . . . 1 0 2 1 1
Research or teaching
assistantship . . . . 1 1 1 1 2
Other sources . . . . . 5 | 1 3 3 2
Total . . . . . . 100 99 101 101 102
Base N . . . . . . 4,774 5,930 6,041 21,989 22,811
N. .. ... ... 61,545
NA, other . . . . . 3,413
_No college 3,373

Total N . . . . 68,331
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In contrast to the above, college graduates, with the exception of
biological scientists, were less likely to consider earnings from employment
while attending school as their single most important source of support for
college level training than were those attending college but not taking the

bachelor's degree by 1962.

This also tended to be the case with respect to savings from previous
employment (including that earned between school terms). Yet another pattern
appeared in each occupation group with respect to Veterans Adminfstration
benefits: workers securing the bachelor's, the "bachelor's plus," or the
master's degree were more likely to point to the importance of VA benefits
than their counterparts at either end of the academic scale. In general,
earnings and savings were correlated. with relatively low levels of academic
attainment by 1962; VA benefits in college correlated with intermediate levels
of attainment; and aid from parents or family, or a scholarship or fellowship
during the undergraduate years correlated with advanced levels of academic

achievement by 19€2.

In addition, there were distinctive differences between men and women
in reporting the most important source of support for college level training
even when educational level in 1962 was taken into account. As shown in
Table 5.6, women more frequently than men considered a university scholarship
or fellowship, or aid from parents or family as the single most important
source of financing during the undergraduate years. On the other hand, men
more frequently than women reported VA benefits, earnings from previous
employment, and savings to have been the single most important source of

support during the college years.

Graduate Level Training

Table 5.7 shows a change from undergraduate to graduate level education
in the pattern designating single most important sources of support. Aid from
parents or family no longer played a douinant role in graduate level education,

although such support did prove to be important during the undergraduate years.
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TABLE 5.7

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT FOR GRADUATE
TRAINING, BY EDUCATIONAL ATTAINMENT (1962) AND OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

sS====== ==S==== oS csEsssSSoEnSSszsSsSs

a) Engineers

; 1
FinaiEEZTesﬁiport Bacgiizr ) Master's Doctorate
Aid from parents and
relatives . . . . . . . . . 6 9 5
Earnings while attending
school . . . . . . . . .. 37 28 23
VA benefits . . . . . . . . 15 18 11
Savings from previous :
employment . . . . . . . . 11 10 6
Scholarship or fellowsh?p:'. 3. 8 18
from college or university 2 5 11
from Federal agency . . . 1 3 7
Loans 1 C
Employer paid . . . . . ... 22 11
Research or teaching
assistantship . . . . . . . 3 15 37
Other sources . . . . . . . 2 1 0
Total . . . . . . . . . 100 100 - 100
Base N . . . . . . .. 67,405 65,365 - 9,730
N o v v v v v o v .. 142,500
NA, other . . . . . . 82,510

No graduate training. 654,732
Total N . . . . . . 879,742
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TABLE 5.7--Continued

Er e

b) Physical Scientists

- ‘
Finai222i883§port Bac;ii:r s Master's Doctorate
Aid from parents and
relatives ‘ 13 11 7
Earnings while atténding»
school . ' 30 16 10
VA benafits 13 16 9
Savings from previous
emp loyment 12 9 4
scholarship or fellowship: 12 17 25
from college or university 3 8 15
from Federal agency 9 9v 10
Loans A 2 2 1
Employer paid 7 3 1
Research or teaching
assistantship . 13 28 45
Other sources 2 2 1
Total . 101 101 100
Base N 16:664 23,665 23,615
N . 63,944
NA, other ., 9,117
No graduate training 62,761

Total N . 135,822




Y
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TABLE 5.7--Continued

c) Biological Scientists

SourLe of Bachelor's Master's Doctorate
Financial Support Plus
Aid from parents and
relatives . . . . . .« « . . 10 8 6
Earnings while attending
school 30 17 8
VA benefits . . . . . . . . 13 ' 17 - 11
Savings from previous
emp loyment 13 10 6
Scholarship or fellowship: 17 16 19
‘from college or university 7. 7 10
from Federal agency . . . 10 9 9
Loans 2 1 1
Employer paid 7 3 1
Research or teaching
assistantship . . . . . . . 12 30 51
Other sources . , . Coee 1 . 1 1
Total . . . .+ . « « .+ . 102 - 99 101
Base N . . . . . . .. 2,483 7,682 10,428
N....... ... 20,593
NA, other . . . . . . 1,511

No graduate training. 10,775
Total N . . . . . . 32,879

3
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TABLE 5.7--Continued

d) Mathematicians

Source of Bachelor's Master’s Doctorate
Financial Support Plus
Aid from parents and
relatives . . . . . . . . . 9 9 5
Earnings while attending
school . . . . . . . . .. 35. 16 11
VA benerits . . . . . ., . . 10 16 10
Savings from previous
employment . . . . . . . .| 9 12 7
Scholarship or fellowship: . 7 24 28
from college or university 1 8 14
from Federal agency . . . 6 1% 14
Loans . . . . . . . . . .. 2 2 3
Employer paid . . . . . . . 16 5 1
Research or teaching
assistantship . . . . . . . 10 22 39
Other sources . . . . . . . 3 3 1
Total . . . . . . . .. 99 102 100
Base N . . . . . . . . 3 973 5,888 4,719
N. . ... .. 17,580
NA, other . . . . . . 1,512
No graduate training. 18,641

Total N . . . . . . 37,733
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TABLE 5.7--Continued

e) Social Scientists

Source of Bachelor's Master's Doctorate
Financial Support Plus
Aid from parents and
relatives . . . . . . . . . 11 10 9
Earnings while attending
school . . . . . . .. .. 34 24 18
VA benefits . . . . . . . . 16 18 l§
Savings from previou.
employment . . . . . . . . 9 16 9
Scholarship or fellowship: . 13 12 21
from college or university 6 7 13
from Federal agency . . . 7 5 8
Loans . .+ o« v 4 v e e ee 3 2 2
Employer paid . . . . . . . 5 2 1
Research or teaching |
assistantship . . . . . . . 9 15 23
Other sources . . . . . . . A 3 2 3
Total . . . . . . . .. 101 100 102
Base N - . . . . . . .. 4,662 22,025 23,749
N. ... ... ... 50,436
NA, other . . . . . . 2,716

No graduate training. 15,179
Total N . . . . . . 68,331
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Here we find that university scholarships, and fellowships and assistant-
ships, of both the teaching and research variety, were considered to be of
primary importance among workers in each of these scientific and engineer-
ing occupations, espccially amcng those attaining the doctorate by 1962.
Conversely, the following sources were less likely to be evaluated as criti-
cally important for graduate level training when the level of education
attained by 1962 is taken into account: earnings, savings, and employer-
paid training. Again, with the exception of 1960 social scientists, VA
benefits were more prominent among workers holding the master's in 1962

than among 'bachelor's plus'" students or recipients of the doctorate.

Sex differences in evaluating the importance of these various
sources are shown in Table 5.8. While women more frequently than men
reported a university scholarship or fellowship as their most important
undergraduate source of support, the pattern at the graduate level showed
no consistent advantage accruing to either sex group compared across the
five broad occupations. However, male physical and biological scientists
were more likely than their female counterparts to attribute primary impor-
tance to a teaching or research assistantship, but no pronounced sex
difference in evaluating assistantships appeared in the remaining occupation

groups.

The more frequent male attribution of importance to earnings as a
means of support for college level training did not carry over to graduate
level academic training: women were as likely as men to rely primarily on
earnings to finance their graduate level training. Furthermore, savings,
employer-paid training, and aid from parents or family were more readily
acknowledged by women as their single most important sources of support at
the graduate level, while men invariably reported VA benefits as serving

the same purpose.
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Summary

Chapter 5 considered the various sources of monetary support and
their rel .tive importance in the undergraduate and graduate education of

America's 1960 scientists and engineers.

A variety of sources of support for undergraduate level training
were mentioned by workers in each occupation group. First was aid from
parents or relatives, which was reported by 54 to 64 per cent of America's
engineers and scientists, depending on occupation group. Next was own
earnings from employment while attending school, 51 to 55 per cent; then,
own savings from previous employment, 33 to 46 per cent, followed by VA
benefits, 23 to 37 per cent; then scholarship or fellowship from college
or university, 10 to 20 per cent; and loans, 9 to 13 per cent. Other sources

were mentioned by less than one out of ten workers.

At the graduate level the sources most frequently mentioned were
earnings while attending school; from 35 per cent of the biological
scientists up to 49 per cent of the social scientists listed this as a
source of financing for graduate training. Somewhat more frequently
mentioned was research or teaching assistantships, ranging from 40 per cent
among the social scientists to 58 per cent ‘among the biological scientists,
but considerably underreported by the engineers (16 per cent). Also mentioned
by at least one out of ten workers were college or university scholarship
or fellowship, loans, savings from previous employment, aid from parents or

relatives, and VA benefits.

Data on the most important single source of financial support for
undergraduate training indicated a consistent pattern in the rank order of
proportions mentioning the various sources of support among &all occupation
groups, except the engineers. Parental support was the more prominenf;
second was a job while actending college, 3“4,24 support was third. A direct
relationship between 1962 educational level and the proportion of an occupa-

tico group relying on a specific source for college level training held true
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only for support from scholarships and fellowships given by colleges and
universities. Except among the physical scientists, women more than men

at every education level relied on scholarships and fellowships frerin colleges
and universities. Another major source of finance from which women consist-
ently benefited more than men was aid from parents or relatives. Otherwise,
the other important sources of funds for college training were ﬁentioned

less frequently by women than by men, in all occupation groups and at almost

all education levels.

America's 1960 scievntists and engineers reported research or teach-
ing assistantships and earnings while attending school to be the most
consistently important single source of financial support for graduate
training. The fbrmer was mentioned by only 10 per cent of the engineers
and by 18 to 38 per cent of the scientists. From 14 per cent of the biologi-
cal scientists to 32 per cent of the engineers reported earnings while
attending school. When educational attainment by 1962 was taken into
consideration, research or teaching assistantships rose sharply in incidence
of mention, just as earnings while attending school dropbed off. This
relationship of source of support to academic attainment was maintained

among men and women alike.

Charts comparing all sourées of financial support with the single
most important source for undergraduate aid graduate level training, among
all five occupation groups, revealed some importanZ changes in the relative
significance of financial sources from undergraduate to graduate training.
Thus aid from parents or relatives was important at the undergraduate level,
but less so among those with graduate level training; research and teaching

assistantships followed the opposite pattern.



CHAPTER 6

QUALIFICATIONS FOR 1962 EMPLOYMENT
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This survey focuses on the relationship between educational and
attainment and occupational affiliations: clearly, formal educational
attainment importantly determines whether or not highly technical and
scientific occupations are open to workers in the labor market. Yet,
it is also true that qualifications necessary to enter certain employ-
ment hinge on other criteriaias well, i.e., experience acquired on the
job and in many cases supplementary training acquired outside the realm
of formal degree programs. The purpose of this chapter is to describe
how workers in these five scientific and engineering occupation groups
evaluated these various types of qualifications for their 1962 emplo''ment.

Specifically, they were asked the following question:

Which. of the following items listed below contributed. most
significantly to your becoming qualified for your present
job?

Special training or courses given by employer

Course work at a technical institute, college, or university
without acquiring a degree

Acquired an A.A. degree or certificate from a technical
institute or junior or community college

Acquired a B.A., B.S., etc.
Acquired a graduate or professional degree

Post-high school courses at a vocational or technical high
school

Correspondence courses

Military training applicable to civilian occupations
Experience in present or related field of employment
‘Other: specify

Needless to say, these data are of a different order than the
factual information on educational attainment analyzed in previous chap-

ters. Nevertheless, much ¢an be learned about the efficacy of various

127°
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types of training through an evaluation offered by scientific and tech-

nical workers about the jobs they held.

As usual, the findings were elaborated in terms of occupation
group, academic attainment, sex, and age group. Table 6.1 shows the
distributions, by occupation group, of the most significant educational
experiences contributing to the 1962 job: formal training and work
experience were the two most important factors in qualifying for 1962
employment. The finding obtained across occupation groups, although there
was some interoccupational group variation. For example, engineers
reported work experience one of the significant contributors to their
1962 situation with greater frequency (65 per cent), than did the other
occupation groups (percentages ranged from 51 for biological scientists
to 56 for mathematicians). In contrast, acquisition of a graduate or
professional degree was considered significant by only 14 per cent of the
engineers, while 36 per cent of the physical scientists, 37 per cent of
the mathemati:ians, 58 per cent of the biological scientists, and no less

than 71 per cent of the social scientists were so disposed.

The significance of the bachelor's degree in developing one's
qualifications, according to the workers in the five 1960 occupation
groups, also varied by occupation: social scientists were the least so
inclined (39 per cent) while physical scientists (56 per cent) mentioned

the backelior's degree with the greatest frequency.

College work without a degree and special training by one's
employer both received some attention, but less so than the previous

items (see Table 6.1).

Reading across the rows of Table 6.2, there.were clear-cut and
very large differences in the perceived importance of various educational
experiences among incumbents of different educational attainment. This
held, altihough in different ways, for each of the five types of experi-

1. . s .
ences selected 1in every occupation group. Specifically, experience and

1 - ’ . .
Remaining.experiences were excluded because they were infrequent.
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formal training again elicited the grcatest response among America's
1960 engineers and scientists, while college without a degree and training

by one's employer again were of secondary importance.

Experilence in present or related field --In all occupation groups,

the importance of this experience was most evident among thossz persons

who lacked the bachelor's degree (from 60 per cent ameng the biological
scientists to 74 per cent among the engineers), dropping off steadily and,
in some cases, preceptibly as the level of academic attainment rose Thus
55 per cent of the engineers holding doctorate degrees, 50 per cent of the
social scientists, 46 per ceat of birological scientists, and only 4l aind
38 per cent respectively of the physical scientists and mathematicians
holding doctorates were inclined to view this type of experience as con-

tributing srenificantly to their 1962 role qualifications.

Acquired the bachelor's degree.--Whether or not acquisition of a

bachelor ‘s degree was viewed as a significant contribution to one's 1962
job operated as a consist:nt function of academic attainment. Not sur-
prisingly, persons with the bachelor's as their highest degree were most
likely to emphasize its importance for their 1962 employment qualifications

while at each succeeding level of academic attainment this degree dropped

preceptibly in importance. Thus, while recipients of the bachelor’'s de-

gree ranged from 75 to 92 per cent approving (depending on 1960 occupa-
tional affiliation), recipients of the doctorate dropped from 24 to 39

per cent 1n their estimates of the significance of this experience.

Graduate or professionai degree.--Not unexpectedly, evaluations

of this academic degree were directly opposite those above For persons

2Note that a number of those classified as having no four-year
college degrees by 1962 responded that a bachelor's degree (similarly,
a graduate or professional degree ) made an important contribution to
their work qualifications. This discrepancy can be explained, in part,
by the classification of academic attainment: it was limited to degrees
received no later than the 1961 calendar year. A number of these workers
secured additional degrees in 19€2, however, and responded in terms of
their then current academic status during the spring and summer of 1962,
when this study was in the field.
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in the five occupation groups who possessed a graduate or professional
degree, this was viewed as important in the &ttainment of their 19062

job situation. At the master's level, 90 per cent of the social scien-
tists, 85 per cent of the biological scientists, 83 per cent of the
physical scientists, 81 per cent of mathematicians, and 73 per cent of
the engineers attributed enough significance to this educational experi-
ence to report it, while at the doctoral level 97 per cent of the mathe-
maticians, 96 per cent each of the social and biological scientists, 93
per cent of the phvsical scientists, and 91 per cent of the engineers
did so. At the lower levels of academic attainment, of course, the
figures were in reverse, never exceeding 27 per cent, and in the maiﬁ,

no higher than 15 per cent (see Table 6.2 for dectailed inspection).

These findings are not as simplistic as they may at first appear;
that is, that professioral people, if they had the qualifications, con-
sidered them important. The significance of graduate or professional
training culminating in a degree is brought into focus perhaps only when
it is compared with the other important background experience factor:
experience in present or related field. Fbr here we see, in a comparison
of the corresponding two rows of Table 6.2, that for all occupation groups
the importance of experiencz (and presumably this is practical, on-the-
job experience) varied inverselv with graduate or professional training,

i.e., formal training, holding academic attainment constant.

College without a degree.--Again not surprisingly, persons in all

occupation groups who lacked the bachelor's degree viewed this experience
as significantly contributing to their 1962 job, while those on up the
academic ladder increasingly disclaimed its significance. In general,
this experience was accorded less attention at all academic levels of
attainment and among all occupation groups than any of the prior experi-

ence factors.

3This, of course, has interesting implications for the literature
of the professions, because it relates, if indirectly, to the question
whether formal training lies closer to the core of professionalism than
practical experience; and the implication, at least insofar as these data
are concerned, appears to be that it does.
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Special training by e¢mployer --In many ways employer training is

akin to practical experience, and so, not surprisingly, responses on this
item paralleled (although 1n lesscr magnitudes) the prior findings, and

as such, reiterated the suggestion that practical experience bears an
inverse relation to formal training if academic attainment is held con-
stant. Among scientists and ¢nginecrs lacking the bachelor's degree,

from 27 per cent of the mathematicians up to 37 per cent of the biological
scientists, mentioned this experience On the other hand, among recip-

ients of the doctoral degrec, only 1 or 2 per cent considered 'special

training by employer' 1mportant for their 1962 job.

Experisnce and Training,K by Sex

Only minor sex difterences occurred on the question of the sig-
nificant educational contributions to one's current qualifications.
Table 6.3 (identical to the previous table save that it differentiated
by sex and dropped engineering for tack of female representation) offers
eighty comparisons between men and women. As can be seen, the approxi-
mate similarities greatly outnumbered the sharp distinctions: 1in only
seventeen of the eighty comparisons was there a difference of 10 per
cent or more, and usually not much more In overview, then, men and
women of equivalent education offcred similar evaluations of experiences

contributing to 1962 job qualifications.

Comparisons by age group (not shown) indicated that evaluations
of work experience contributing to qualifications for the 1962 employ-
ment were essentially the same among younger and older workers of equiv-
alent educational attainment This finding, that there were no essential
age-related differences in evaluation, underscores the definitive role
of educational attainment in the judgments that engineers and scientists

offered of relevant work experience.
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Supplementary Training

Evaluations of work experience aside, manv engineers and scientists
supplement their formal training with other types of preparation. In this
section, attention is given to the questionnaire item4 designed to secure
.nformation on the types and subjects of preparation employed scientists

and engineers have undertaken in the form of nondegree supplementary training.

Table 6.4 shows that a substaniial minority of the workers in each
scientific and engineering occupation group had received some form-of supple-
mentary training: among the engineers, over four out of ten (41 per cent)
had-done so by the time they returned their questionnaires to the Bureau. of

the Census, but most were closer to 30 per cent.

TABLE 6.4

SUPPLEMENTARY TRAINING OF PERSONS IN THE 1960 EXPERIENCED
CIVILIAN LABOR FORCE, BY OCCUPATION GROUP (1960)

(Per Cent with Supplementary Training)

== == == ——__=============================
. Weighted Received
Occupation
Number of Supplementary
Group ..
Persons Training
Engineers 876,731 41
Physical scientists 135,411 28
Biological scientists 32,776 29
Mathematicians 37,617 30
Social scientists 68,109 31
)
N 1,150,644
NA, other 3,863
Total N . 1,154,507

4See question No. 11, p. 7 of the Questionnaire, Append.. 2.
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Thus 31 per cent of America's 1960 social scientists, 30 per cent of
the mathematicians, 29 per cent of the biological scientists, and only 28
per cent of the physical scientists reported some form of supplementary

training.

~Among all five occupation groups, persons below the master's level
reported supplementary training in proportions approximating 30 to 4C per
cent, while at the master's level the f{igures were closer to 30 per cent,

and at the doctorate level the proportions were even lower--from 24 per

. cent among social scientists to a mere 8 per cent among mathematicians, with

biological scientists at 18 per cent, engineers at 17 per cent, and physical

scientists at 13 per cent (see Table 6.5).

When sex differences were considered (Table 6.6) there was relatively
little change in the patterns already established. The overall pattern,
then, was for men and women alike to receive supplementary training (compare
Tables 6.5 and 6.6). In the four scientific occupation groups, both men
and women, save for biological scientists, showed an especially low incidence
of supplementary training at the doctoral level. Mofeover, the trend for
recipients of the bachelor's degree to participate in most supplementary
training, with workers lacking a four-year degree and persons with some
graduate training running close behind, was repeated again for both men and
women. Six differences of ten percentage points or more occurred in four
out o: the twenty possible comparisons. Among the biological scientists 17
per cent of the male doctorate holders reported supplementary trainiag,
while among their female counterparts 28 per cent reported likewise. At the
other end of the academic ladder, male and female social scientists without
the bachelor's degree or with just the bachelor's also reported differently
While 42 per cent of the male social scientists without a degree 1ndicated
they had received supplementary training, only one out of four of their
female counterparts did the same. Among social scientists with a bachelor's
degree 45 per cent of the men reported supplementary training, compared with

34 per cent of the women.
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Sub‘ect of Training

Sixteen specific subiects of supplementary training reported by

workers in the five scientific and engineering groups are considered below.

Table 6.7 shows the proportion of each occupation 3rour who had re-
ceived or were receiving training in thesa selected subjects. 4As can be

\

seen from the table, 31 per cent of the engineers reported "engineering' as

a subject of supplementary training. Also, 9 per cent repcrted "business

' and 4 per cent reported 'mathematics' and "skilled craft” tvaining.

management ,'
The physical scientists show greater diversification; 13 per cent revorted
"physical science" as a subject of supplementary training; & per cent reported

'and 5 per cent indicated extra training in "business management."

"engineering,’
Eighteen per cent of the biological scientists reported "biology and agricul-
ture' as a subject of supplementary training, the only oczupation group to

give any attention to these subjects. Mathematicians as well showed an af-
finity for their own field; 15 per cent of the mathematicians reported
"mathematics' as a subject of supplementary training, while 6 per cent reported
"business and commerce'" and 5 per cent indicated "engineering' and ''business
management.'" Social scientists also showed diversification in reporting subjects
of supplementary training: 8 per cent said "psychology" was a subject of such
training, and 8 per cent, too, reported "social science'" other than psychology.
Six per cent reported "business and commerce" a subject of extra training, 6

' and 5 per cent each

per cent reported '"'miscellanenus nontechnical training,'
reported "business management' and "all other'" as subjects of supplementary

training.

In total, there was a tendency for incumbents of a given occupation

group to report supplementary training in subjects directly related to the'r

occupation group, particularly the engineers, but there remained, nonetheless,

wide diversification among subjects of supplementary training.
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Selected Subjects of Supplementary Training

The five
of supplementary
highest academic
in each panel to

at any one level

by Academic Attainment

panels of Table 6.8 present some information on the subject
training among scientists and engineers classified by their
degree attained by 1962. Subjects of training were limited

those reported by at least 5 per cent of the occupation group

of academic attainment.

TABLE 6.8

SUBJECT OF SUPFLEMENTARY TRAINING OF PERSONS IN THE 1960 EXPERIENCED

CIVILIAN

LABOR FORCE, BY EDUCATIONAL ATTAINMENT (1962) AND
OCCUPATION GROUP (1960)

(Per Cent Listing Each Subject)

a) Engineers
Edcuational Weighted Subject of Supplementary Training
Attai ¢ Number of
ttainmen Persons - . . Business Skilled
Engineering’'| Mathematics
Management Craft
No degree . 380,778 35 3 9 6
Bachelor's 259,837 26 3 10 3
Bachelor's
plus 144,899 32 5 10 3
Master's 70,055 24 4 9 3
Doctorate . 10,056 7 4 3 1
N ..o ... 865,625
NA plus exclusions 14,117

Total N 879,742
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TABLE 6.8--Continued

b) Physical Scientists

o Weighted Subject of Supplementary Training
Educational
. Number of . .
Attainment . . Physical Business
Persons Eagineering )
Science Management
No degree . . . . 29,281 9 15 3
Bachelor's . . . 32,236 8 13 6
Bachelor's plus . 24,937 10 14 8
Master's . . . . 24,075 9 17 6
Doctorate . . . . 24,055 4 5 3
O 134,584
NA plus exclusions . . . . . . . . . . 1,238
| Total N . . . . . . . ... ... 135,822

c) Biological Scientists

. Weighted Subjact of Supplementary Training
Educational
. Number of . - .
Attainment . Biology Medical .
Persons Physical Business
Science and and Dental Management
, Agriculture Health g
No degree . . 4,996 1 16 5 3
Bachelor's . 5,362 2 30 5 6
Bachelor's plus| 3,716 4 22 7 5
Master's . . 7,881 3 19 4 3
Doctorate . . 10,507 2 11 2 1
N ... v oo s s .. 32,462
NA plus exclusions . . . . . . . 417

Total N . . . . . .. . .... 32,879
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TABLE 6.8--Continued

‘g) Mathematicians

Weighted Subject of Subplementary Training-
Fducational . T -
Attair ¢ Number of Math Busi Busi
t tainmen Persons Engi- athe-1 ¢, t;g- | Business Jusiness
neerine| mati- tics and Manage-
®! cians Commerce ment
No degree . . 11,158 4 6 4 ) 6
Bachelor's . 7,004 3 27 4 12 7
Bachelor's plus 5,288 10 21 5 9 8
Master's . . 9,014 ) 18 2 2 4
Doctorate . . 4,790 Z 4 1 0 0
|
N . . . . o ...« . .. 37,25
NA plus exclusions . . . . . . . 479
Total N . . . . .. . . . . .. 37,733

e) Social Scientists

Subject of Suppleméntary Training
. : Mis-
W i - i -
Education.’ eighted BuSl Busi , celle-
. Number of | Mathe- Psy- ness ness Social
Attainment . . neous
Persons mati- | chol- and Man- Sci=- Non -
cians ogy Com- age- ence )
tech-
merce ment ,
nical
No degree . . 8,575 2 2 15 10 4 5
Bachelor's . 6,129 5 2 9 8 13
Bachelor's plus 6,139 5 6 7 5 8 9
Master's . . 22,881 2 10 5 o4 10 7
Doctorate . . 24,132 1 9 2 3 8 2
N ... ... ... ... .. . .. 67,80
NA plvs exclusions . . . .°. . . . 471

Total N . . . . . . . . ... .. 68,331
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Among the fiv2 occupation groups, with the partial exception of the
social scientists, the subject or subjects of supplementary training most
frequently chosen were the ones most closely related to the 1960 occupation
group affiliation. Engineers'supplemented their training with engineering,
physical scientists witl physical science, and so on. 1Indeed, among three
of the occupation groups--engineers, biological scientists, and mathemati-
cians--choices in occupation-related subjects of supplementary training far
ovefshadowed those in other kinds of supplementary training. And, by and
large, this is true up and down the ladder of academic attainment. Again,
supplementary training dropped off>sharp1y at the doctoral level (with the
exception of social scientists reporting 'psychology’ and ''social science');
this was particularly the case among those subjects of training most closely

akin to their respective occupation group affiliation.

Another earlier pattern, repeated here, was the bachelor's and 'bache-
lor's plus" workers to report thesg subjects more frequently than their
P £ ] q y

occupational counterparts at other academic levels.

In sum; a pattern was found of rather close affinity between subject
or supplementary training and type of occupation pursued, a tendency for
supplementary training to decline among recipients of fhe doctorate degree,
and finally a rather'strong tendency for workers with the bachelor's degree

to overshadow their fellow workers in reporting supplementary training.

Summar

ReSpondenté indicated educational and work-related experiences quali-
fying them for their 1962 job: Of the ten possible types of experience, formal
training--either the bachelor's degree or graduate and professional degress--
and work experience--experience in present or related field--were easily the
most significant and important factors contributing to the 1962 employment of

America's scientists and engineers.

"Experience in present or related field" in all occupation groups was

most extensively chosen among persons lacking the bachelor's degree, but
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dropped off steadily, and in some cases precipitously, with rising academic

‘attainment. "Acquisition of the bachélor's degree" varied directly with

academic attainment among all five occupatibh groups, such that it was most
heavily reported at the lower educational levels, 7Jad least so at the higher
levels. '"Acquisition of graduate or professional degrees'" likewise varied
directly with educational attainment; the higher the degree attained, the
more frequently it was reported as a significant contribution. 'Colleége with-
out 4 degree' was esteemed by persons with co}lege,attendance but no degree
among all five occubation gfoups, but not by others. Finally, ''special ‘
training by employer' was evaluated very much 'like 'experience in present

or related field."

Among all five engineering and scientific occupational categories,
holders of any type of supplementary training were in the minority. Thus
41 per cent of the engineers received supplementdry tfaining by 1962, aé did
28 per cent of the physical scientists, 29 per cent of the biological-scien-
tists, 30 per cent of the mathematicians, and 31'per cgnt of the social
scientists. Educational attainment was established as the most important
single determining factor in deterimining whether supplemeﬁtary training was
secured. In each occupation group, supplementéfy training was most extansive
among workers with no degree, the bachelor's degree, and among those with some
graduate training; it diminished among recipients of the m@ster's dégree and
dropped off at the doctoral level. The subject or subjects of supplementary
training received most frequently coincided with the 1950 occupational affili-
ation, i.e., engineers supplemented their training in engineering, physical

scientists with work in physical science, and so forth.
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Budget Bureau No. 41-6249; Expires December 31, 1962

Control No. (56) Form 1-56 U.S. DEPARTMENT OF COMMERCE
(8.1-62) BUREAU OF THE CENSUS

This inquiry is outhorized by Act of Congress (13
‘* §.C.). The report you submit to the Census
areau is confidential and may be seen only by

sworn Census employees. It may not be used

R L POSTCENSAL STUDY UF PROFESSIONAL
for purposes of taxation, investigation, or regula- AND TECHNICAL MANPOWER

tion.

Section | - CURRENT EMPLOYMENT

In this section we are interested in finding out about your work, the people you work with, and your attitudes toward work,

A. YOUR WORK STATUS

1. Whot were you doing lost week? (Check one)

1 {71 %orking full time 4|} Not emploved, but looking tor wark '

217 Working part time ' (S:e-p';o 3 5 771 Not in labor force . (Go to
3777 With a job but not at work \ ueation (retired, housewife, student, etc.) \ Question 2)
"(on vacation, sick leave, etc.)

\ Month Year
2. | you were not working last week, when did you last work?

S —

(Answer and go to Section Il beginning on Page 4.)

i (Skip to Pege 6,
|
’ OR 0 | Never worked ' o )

ANSWER QUESTICNS 3 -7 IN TERMS OF YOUR MAJOR CURRENT EMPLOYMENT ONLY no NoT
3. YOUR JOB OR BUSINESS HERE

0. For whom did you work last week? (Name of company, busiress, organization or other empluyer.)

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

¢. Ware you working - - (Check one) ' ]

1771 For o PRIVATE employer for woges, 37 1 In OWN business or prafession |
solory, commission or tips? ' (Go to or farm for profit or fees? (Sktp to

2[T] For GOVERNMENT? (Federal, State, s Queerlon ) 41 WITHOUT PAY on family farm s Queation o
local, public school system, etc.) or business?

Salary rute

d. Whot is your current yearly salory rate? (Omitcents) ..........ccoveienennnneeenn. $ .00

@. Whot kind of work ware ycu doing? (For example: civil engineer, nuclear physicist, professor of economics,
9th grade social studies teacher.)

f. In whet field of specieiization was this? (F!!! in the code number trom the snclosed Cnde

1let which beet deecribee your lield.)

9. | you were werking in a subspeciolty within this field, what was it called?

h. Dascribe what you did in yeur 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
wark of my unit.’")

i. What was the formal title of your jeb?

Flours per week

4. How many heurs ® week de you wark in this jobor business? ................ciiieeenee

Q
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No. of years

5. How mony yeers have you been working in this compeny, business or ergenization? ..... ..

OR 0 [ ] Less than oac year

s
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(Section I continued)

6. How mony weeks did you work in 1981 ot oll jobs eithar full-time or part-time?
(Count pald vacation. paid eick leave, and militery service a3 weeks worked.) (Check one)

1 [ ] 13 weeks or less 312710 39 s[ ] 48 to 49

OR 0 [ Did not work in 1961

6 _]50to 52

2141026 4[] 40 co 47

7. YOUR EARNINGS IN 1961:

a. How much did you earn in 1961 in salaty and commissions from your major position

{before taxes and other deductions)? If you did not work the entire year at this job, give

what would bave been your yearly salary.
OR--1F YOQU ARE SELF-EMPLOYED:

How much did you earn in 1961 in profits or fees from working in your own business,
professional practice or partnership (net income after business expense§)?

$ .00

Estimate to the nesreet
undred dollacs) (Omit cen

OR o [ ] None

b. In addition to your mojor position, did you receiva ony aarnings in 1961 frem ony of tha following sources?

(Check ee many se apply)
1 [_] Consulting
2 [] Publications

3[ ] Lectures

Estimste to the nearest hundred dollats the amount
sources in 1961 (before taxes and otber deductions
expenses.)

4[] Other professional activities

ou teceived from all of these
ut after deducting any business

s [ _] Other secondary job

s .00

{Omit cante)

OR 0 [} None

8. YOUR ACTIVITIES

8. Here is a list of activities which may be part of your work in your major current position.

(Plesee check oll activities which you perform in thie poeition.)

Code No.
01 [ ] Teach courses

02 [ ] Recruit, train people in the organizstion
33 [_] Engage in basic research

04[] Engage in applied research, or product
development

0s [ ] Administering or supervising research or
development

o8 [} Consult or advise clients or customers on
techaical matters

07 (] Make drawings, blueprints, models
o8 [ | Make forecasts, estimate macket
09 [] Exploration; or field work

10 [ ] Design or modify equipment,. machinery, processes
of production

" [} Supetvise the wotk of assistants or subordinates
12 [} Quality conttol; set peecision standards
13 [ ] Public relations, publicity work, speeches

14| Budgeting, costing, controlling, allocating
expeaditures

15 [__] Test new o¢ experimental equipment

Code No.
16 [_] Travel

17 [ ] Constructing equipment, apparstus, prosthetic
devices

18 {" ] Treating pstients

19 [ | Counselling clients, students

20 [ ] Supervising production or coastruction

21 (] Writing technicsl and general reports on projects

22 [] Coordinating activities of professionals at my
fevel in the organization

23 [ ] Keep records

24 [ ] Statistical analysis

28 ] Technical sales

26 [ ] Negotiating coatracts or raising-funds
27[ ] Briefing superiors on my work

28 [_) Plaa fucuze operstions

2¢ [ ] Compile and annotate bibliography; search and
select literature

30 [ ] Other. Whet?

9. Of oll these you checked sbove, which TWO de you spend the mest time deing?

(Fill in theit code numberts and write in the approximate parcent of totel time

spant in asch of shane acrivicies.)

- Acrivity .C“del ‘ l;:'fi:;‘
FIRST
SECON™ s

FORM 1-88 (9::-72)



(Section | continued)

C. PEOPLE YOU WORK WITH

10. About how many people work in the smallest orgonizational unit to which you belong in the business, industry,
or organizotion in which you work?
Elementary and secondary teachers: check the number of teachers in your school. (Check one)

1 [ ] Less than 10 4[_]50t0 99 7] 500 or mote
2] 1010 24 s [ ] 100 to 249
3{]125t0 49 6 [} 250 to0 499
Number of people
11. How many employees are DIRECTLY responsible 1o you? :'::;:‘:".::":":;f’)"“'°"" ond -
OR o [~ | None
12. Are you - - (Check one)
1 [] An administrator (concerned mainly with policy making, 3 [ ] A coordinator (concetned mainly with liaison)
planning, overall supervision) 4[] Othet. Whet?
2 [] A supetvisot (concetned mainly witl, technical matcets) o
130. Do you - - (Check as many as apply) Code No.
‘ode No. 4[ | Work as a member of a team made up of specialists

from your field and other fields

s} Work as a member of a team made up of specialists
in other fields

€[] Othet. Whet?

1 [] Work with other specialists in your field

2] Work individually, with little o no consultation with
others

3[ ] Work ss an individual consultant to others

Code

(Wreite in the box the

b. Of oll those you checked above, which ONE do you spend the most time doing? code number from 138)

14. This question is about your immediate supervisor. :fngo:k?::: oo immediate supervisos check here [~] o 'ﬁ:’égr

o. Whot kind of work does he do? (For example: civil engineer, nuclear physicist, professot of economics,
juniot high scnool ptincipal.)

b. In what field of specializotion does he work? (Pilf in the code number from the encloeed liet.) Code

D. ATTITUDES TOWARD WORK

18. L sted below ste some chatsctetistics which occupations msy have.
a. Please indicate ™y checking the apptopriate box how important each one is to you,

b. Also check the sppropriate box to indicace how well your current msjot employment satisfies you with
tespect to esch chatactetistic.

a. Importance to you |b, Degree of sotisfaction

Little Som Little
v Some- or Vv L or
Occupational Characteristics Y | whst none Y | hst noae
Q) (2) (3) () (5) (6)
Opportunity to be original and creative '
Opportunity to be helpful to othets ot useful to society 2
Relative independence in doing my work 3
A chaace to exercise lesdership . .

Q
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A anice community or area in which to live s -
Opportunity to work with things .

Social standing and prestige in my community 7 -
A chance to eam enough money to live comfortably 'Y

Yeasant people to work with ®

Freedom from pressures to conform in my personal life 10

Opportunity to work with people "

Freedom to select areas of research 2

Opportunity to work with ideaa : 13

saGE S



Q

ERIC

Aruitoxt provided by Eic:

(Section I continued)

E. CURRENT ADOITIONAL JO8 OR BUSINESS
(Defined as a jab not with your grimary emplayer)

16. Did you hove c second regular job or business lost week? (Exclude any work with your major current employer.)
1{7] Yes 2{T]No (Skip to Section II)

DO N
WRIT:
HEREF

17. In your second regular job or business:
a. What kind of business or industry were you working in?
(For example: city hospital, state university, road construction fitm, retail drug store.)

b. Were you working - - (Check one)

1 [77] For a PRIVATE employer for wages, salary, 3[ ] ln OWN business or profession or form
commission ot tips? for profit or fees?
2 [__—] For GOYERNMENT? (Federal, Slate, IOCSI, 4 rj WITHOUT PAY on 'gm", form or busin.‘s?

public school systen, etc.)

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

. . (Fill in the code number which best describes | Code
d. In whot field of specialization did you work? your field from the snclosed liat.)

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

1 [77] Year-round employment 2 [] Seasonal employment only

b. How many hours o week do you usuolly work in this job or business? Hours per week

Section Il - PAST EMPLOYMENT

Census was taken) and your first full-time job after reaching age 24.

In this section we are interested in your past work history, esnecially your work sitvation in April 1960 (whea the Decennial

A. APFIL 1960

). Whot were you doing in April 19607 (Check one)
1 ] Working (include part-time work) 3 [} Looking for wotk (Skip to Question 7 on Page )
2 [ ] Vith a job but not at work 7 &[] Not in labor force, e.g., retired, keeping house,

" (on vacation, sick leave, etc.) student, etc. (Skip to Question 7 on Pags S)

3

PO NO
WRITE
HERE

2. Were you wotking for the same company, business, or organization in April 1960 as you were in your major
employment last week (including self employment)?

1] Yes (Skip to Question 3) 2[]1No (Plssse enewer Questione o to d)

a. Fer whom did you work in April 19607 (Name of company. bueinees, orgenisation oy other employer)

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

c. Were you working - - (Check one)

1 [ ] For a PRIVATE employer for wages, salory, sl ] in OWN business or profession or farm
commission or tips? T far profit or fees?

277) For GOVERNMENT? (Federal, State, local, 4[] WITHOUT PAY on family. form or business?
public school system, etc.) .

d. How mony years did yeu werk in this company, business or orgonization? No. of years

3. In April 1960, were you doing the some kind of work as you described for lost week on Page 1, ltem 3e?
1 [ ] Yes (Skip to next question)

2 [T] No (Please describe what kind of work you were doing. ‘
For example: civil engineer, nuclear physicist, professor
of economics, 9th grade social studies teacher.) —ep

FORM 1-8¢ (B-1-62) PAGE 4



(Section I continued)

4o. In April 1960, were you working in the same field of speciclizotion os you were lost week?

DO NOT]
1] Yes (Skip to Question ) 2 ]No (Go to 4b) ‘::z:i

b. Whot field of specialization was this? ;z:.': ;i"e:(';ehggdfh:";’:;;'ycﬁsr)ﬂ describes Code
S. In April 1960, which two activities did you spend the most time doing? | First { Second |

(Consult the list on Page 2, Item 8, and fill in the code numbers.) activity L activity
6. Your immediate supetvisor in April 1960-- If you have no immediate supervisor check here [ Jo

. and skip to Question 7.
Whot kind of work did he do? Kind of work

(For example: civil engineer, nuclear physicist, pto-
fessor of economics, junior high school principal.)

8. 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 [ ] Check here and skip to Question 11 if you are now under age 24.

7. Was your first full-time civilion job after reaching oge 24--

a. The some as in April 1960?.................... 1 ] VYes 2 JNo D:R:vro;
h. The some os your job lost week? ............... 1 [] Yes 2 [ JNo HERE

(If you enswered ‘“No’’ in BOTH *‘a’’ end *‘b'’ please complete this saction. Otherwise skip to Question I1.)

8. In whot yeor did you enter this job (the job held upon reaching age 24 . Year
or the firer ome hold thereafrer)) ‘ pon reaching o9

90. What kind of business, induatry, or arganization Kind of business
were you working in? (For example: city hos-
pital, state university, road consttuction firm,
county junior high school.)

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

1[7 ) For a PRIVATE employer for wages, salary, 3 [ In OWN business ot profession or farm
commission ot tips? for profit or fees?
2[ ] For GOVERNMENT? (Federtal, State, local, 4[] WITHOUT PAY on family farm ot business?

public school system, etc.)

c. What kind of work were you doing? .. Kind of work
(For example: civil engineer, auclear physicist,
professor of economics, 9th grade social studies
teacher.)

: Code
(Fill in the code Number which best describes
d. In what fiold of speciclizatien was this? your field from the enclosed list.)

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

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

C. GENERAL EMPLOYMENT

11. How meny years have you ever werked either full-time or part-time in your present No. of yeats
field of specialization?

No. of loyers
12. How moany different employers h.ve you ever hod in your present field of speciclizotion? ° employ

13. Are there ony other fields of specialization in which you worked for ot least one Field Code
yeor besides these you have oiready listed? FIRST

(Fill in their code numbers from the enclosed list.)
SECOND

14. Did you ever werk full-time for at least six months in any of the following? (Check es many ae epply)

01 ] Federal Goverameat (includes all civilian employees 08 ] Hospital, clinic, welfare organization
of Federal Goverament agencies; also Federal hos- (except govemment)
pitals. Does not include military service.) 09 [ ] Pecfessiooal partnership

02 (] State or local government (includes state or munici=

A A 10 {_] Other private business or industry
s::'l::: :it:.l;, but excludes public schools ot 11 (] Independent consulting work
03 [ ] Public college or university ) 127 Othef sclif-employment . .
04 ] Private college of uaiversity 1 [F oreign govemmeat or interaational agency
08 [ ] Public elementary ocr secondary school 14[ ] Caceer in A"“d. Forces
06 [} Private clementary or secondary school s (] Ocber (not mentioned) (Specity)

07 (] Research organizstion or institute (except
government ot university)

PAGE S



Section IIl - YOUR TRAINING

1. How many yeors of education and formal training hove you had? (Check the highest year completed)

0
Never attended School ... .coovvvitinereenesoroscnsasnsass O

1 2 3 4 S 6 7 8 9 10 11 12
Elementary and high school .......cciviiiieiienieneaan... Moo oo MmO o
All schools attended beyond the high school level, including ' 2 N 4 8 ormore
college, technical institute, etc. (academic yeats)........... M rl]m ™M

I 2. Which of the following types of elementory and high schools did you attend? (Check es many es spply)
1 ] Public 2{"] Parochial 3 [] Other private

3 Whlh ou attended high school, did you receive any G.l. Bill or Vocationol Rehabilitotion financial aid from the
V’l'orcns Administration?

1 ['_'j Yes 2{"1No 3] Never attended high school (Skip to 6)
4. During your senior yeor in high school, was your curriculum - - (Check one)

1 ] Academic 4[] Yocational 7 [C] Did not attend through senior year

2} General s [} Commetcial (Skip to 6)

3] Technical : 6 [ ] Other (Speciry)
S. How large was your high school graduating class? (Check one)

1 [] Less than 50 41200 to0 299 7 [] 500 ot more

2[_]50t0 99 s [ ]300¢0 399 8 [] Did not graduate

3[]100 0 199 6 [ ] 400 to 499

6. List below in order of ntendnnce, each institutic. from which you obtainea ¢ are custently obtaining formal trammg beyond
the high school level, and glve the other information as requests.d.

NOTE: If training was taken abtoad, enter 'oe name of the for:ign country under **Location’’.

Use a separate line for each degree ranud wotked for, ot for any change in major field of specialized study.
Refer tu the enclosed list for the code avmbers of fields of specialized study.

., . No. of months of study complet.
Institution Major Type of " "
. Year Total | With G.I. Bill ot Voc.
field of degree g
work number Rehab. aid from VA
Location study ded granted
Name (Stete) (Code) ended |i¢ any) of Yes No
months | No.of monthe)| (Cheux)
1. . 19 ;
2. : : 19__
3. -
4. - 19___
7. How did you finence this pest-high school troining? (Check se meny oo apply)7
Under- Graduate or
Soyrce graduate  |professional -
. (1)
A scholarship or fellowship® from: o
College Of UNIPEIBILY. .o .o oovuenenrnseararasesentarnsenanseassestsransensasannenns o1 (I d
Federal agency:
National Science Foundation. ... .....vieerereneereienenseeecrocosonennnnnsenes 02 O C
Public Health Service - National Institutes of Health.................. reeceaieaes 03 O )
Office of EQUCAtion. c.coovveeernresnneeeeccencansnnnns fettesaetecenssenansnces o4 ) )
Othet (Specity) os (| O
A researck: or teaching assistantship ..........cociiiiiiiiiiiiieiriiinnanas Gerreseans os O )
P T e eeeeeoataatonceatssetecennteoateontetarasnnnnns .. | o7 O )
Own eamings from employmeat while attending school (except assistantship) ........... sees | OB I ]
Own savings from previous employment (including that earned between school teems). ....... 09 O )
Employer paid for the traifilg oo overteroataenreotrnnnrreinrurnorornrertoasnsasnsanns 10 (| [:]
Aid from my parents, relatives, spouse, of SPOUSE’S PALEDLS ... ......ouvenrieieniinrarines " 1 c
Veteraas Administration Benefits: G.l. Bill or Vocational Rehabilitation. .. ....oovvennnn.. 12 a c
Other SOUICES . cooeuvearsonr-coessscnnss ceencn S eeetncanaasssttoctenonansne ceesnens 13 O O
(WRITE IN THE BLANKS THE CODE NUMBER OF THE SINGLE MOST IMPORTANT SOURCE.)

® Defised as a finencial geoat for which 20 setvices are required; does sot include loaas which require repayment.

‘ FORM =08 (0 -02) PasKs
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(Section .1t continued)

(Check ae meny ae epply)
v [ ] Check here if you are not currently employ-ed
1 [] Experiewuce in pteseat ot related field of employmeant

2 ] Course work at a college or university without a
degtee

3] Acquired a B.A., B.Sc., etc.
4[] Acquired a graduate ot professional degree

s[] Course work ut a technical institute

8. Whick: of the following items listed below contributed most significontly ta your becoming qualified for yaur present job?

6 [ ] Course work at Juniot ot Community College

7 [] Post-high school courses at a vocational or
technical high school

8 [_] Cottesp.ondence courses
9 [ ] Special training or course given by employet

0[] Othet (Please apecify)

9. Do the quoalifications for your present job require o license or a certificote?
1 1Yes — 2 [ ] No (Skip to Question 11)

BOa. Do you pn:onily have such o license or certificate?
1] Yes - 2[]No (Skip 1o yusstion 11,

b. Is this a sténdord license or certificate representing full qualifications?
1{ ] Yes 277 No

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

Code No.

Code No.
1 [ Yes 01 Apprenticeships 08 Home study cottespclmdence courses
02 Company training ptognms (other 07 Agticultural training courses
2 (] No (Skip to than apprenticeships 08 United States Atmed Fotces
Question 12) 03 Military training applicable to Institute courses
‘ Ci'm"f occupations 09 Work-Scudy Progtams
04 On-the-job teaining 10 Workshops, Seminars, etc.

High school extension courses

(If **Yes," give the name of the organization ot institution providing this ttaining received and entet the othet information as
requested. Do not repeat the training listed in Question 6, Page 6.)

Type of With
training Veeks oid you completd .1 Bill or Vo.
Name of sponsoring institution . - of Year ¢ course Rehab. aid from VA

. Code No. Subject of training . [

ot otgamization trom ebovel training | coded
Het) Yes No Yes No

19

19 .

19

19 ____

19____

19

[T] Not a veteran of either (Check here end go to Section IV)

12. This question is for United States Veterans of World War Il or the Korean Conflict.

1 [] Veterans Administration or VA

. Guidance Center (Plecse

enswer
(X} u) *

2()A source other thaa VA
3] Both VA asd other source

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

4[_] Nevet had any such vocational counseling
(Plesse ekip to Section 1V)

b. Was thia ceunseling significently useful te your coreer?

Q

E

Aruitoxt provided by Eic:

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

N Years 2. Sex
V. Age (at last birtiday) . . . .. ... L. t ] Male 2[7) Female
3. Citizenship: (Check one) 2] Not a citizen of the United States 3[ ] Not a citizen of the United States
1 [ Citizen of the United States but have taken out first citizen« and have not taken out papers for
e ship papers citizenship
State County
4. Where is your residence? . . ... ... .....
S. Where did you grow up? (Where did you live most of the time before oge 16?)
17771 In a large city (100,000 population 37 ]In a small or middle-sized city or s ]Onafarm bo NO
" of more) """ town (under 100,006 ?opulation) - WRIT}
2[In a suburb near a large city but not in a suburb of a large city . HERE
. 4[] Open ~ountry (not on a farm)
6. What kind of work did your fother do when you were obout 16 years old? ™
(For example: 8th grade English teacher, pai.t sprayer, farm hand, civil engineer.)
7. How many people (including your spouse, children or other relotives, as opplicoble) Number of people
ore now finonciolly dependent upon you?
8o. What is your present morital stotus? - ,
1 [__] Never martied (Skip to Question 9) 3 [_] Separated or divorced
2 [T] Marrid 4[] Vidowed
If none, check hete . . . . .. e 0[]
. Children Boys Girl:

l. Under 5 years

b. How many children do you have? : 2. S through 10 years
(Enter the number in the appropriate spaces.)

3. 11 cthrough 18 years

4, Over 18 years

9. Ave you tly o member of any professional society or association? ]
(F'::Yexmen.:l'e.:" Aymericnn Physiolggr;al Society, Michigan Engineering Society, New Or'eans Academy of Sciences.)

1 ] Yes7 2 [ JNo (Go to Question 10)

Please list the names of all these organizations.

10. Hove you published any professional orticles or books OR have you delivered any popers at professional meetings?

1 [] Yes 2 [JNo

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

FOR
CENSUS
USE
ONLY

FORM 1-8¢ (8-1-82) a PAGE S © U, S. GOVERNMENT PRINTING OFFICE: 1962 O -
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THE POSTCENSAL STUDY - DATA COLLECTION, PROCESSING AND TABULATING

Stanley Greene and David L. Kaplan, Bureau of the Census *

The Postcensal Study of Professional and
Technical Manpower represents a major survey
undertaking of the Bureau of the Census. There

were various tasks involved covering a wide
- range of technical activities.

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

1. Design and printing of queationnaires
and other forms.

2. A pretest covering 600 cases.

3. Sample selection of some 70,000 per-
sons covering 45 specified profes-
sional and technical occurations
and college-graduate groups from the
1960 Census of Population records.

4e Matching of selected sample cases to
the 1960 Population Census schedules
to obtain name and address for mailing
purposes.

5. Mailing opsration conaisting of an
original mail-out, follow-up as re-
quired by two reminder letters and,
finally, a reminder letter under the
National Science Foundation letter-
head.

6. Independent subsampling of the two
classes of nonresponses—
(1) those returned by the post office
as nondeliverable, and (2) those

apparently delivered but not umnrod.\

The two groups were subsampled for
further follow-up by, respectively,
(1) addressing new questionnaires to
the "postal rejects™ in care of t¢i.ir
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 (2) having the 'mon-
answer' cases telephoned by Census

Bureau enumerators in the areas covered

by the Current Population Survey.

7. Manual editing and coding of the re-
turned questionnaires.

8. Card punching the information (re-
quiring six punch cards per case).

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

1. Transfer of punch card data to com=
’ Puter tape.

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

3. Tn.u;i.ng'phe required tabulations.

Details of the various phases of the plan-
ning, lmplementation, and results are discussed
in this paper.

Universe

Several major classes of peopls comprised
the universe included in the survey. The
largest class consisted of persons who were re-
ported as being in the experienced civilian
labor force in specified fessional ococupa-
tions in the 1960 Census This included those
who were employed in the specified occupations
and tho- 3 who were unemployed, but whose last
Job wvas in one of the selected occupationa.

The original planning called for 33 pro-
fessio occupations. Three of these were
dropped 2/before the survey was taken, whereas
librarians were limited to those employed in
public libraries, and elementary or secondary
schools and sarpled 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 occu~
pation 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 else-
where classified.

In addition to the two major classes of
occupations listed above, the survey included
a sample of persons who had completed four or
more years of college. This last major class
was subdivided into the following seven groups.
The first three were in the labor re-
serve 3/ in 1960. The three labor reserve
groups covered:

l. 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 sclected professional or tech~
nica} oc~ pations.

3. All prisons in labor reserve with
experience in occupations not selected
for the survey.

# The authors wish to acknowledge the assistance of Mr. John Priebe in preparing this paper.

El{llC

Aruitoxt provided by Eic:



The perecms in the "experienced civilian
labor foroe™ who were in occupations other than
those selected for the survey were subdivided
into the following thres groups:

1. Managers, officials, and etors
{not elsewhere classified) who were

woridng in the following induetries:
Agriculture, ftestry and fisheries
Mining
Construction

dMammfacturing

Trunsportation, commmications,
and other public utilities

Entertaimment and recreation

_ services

Professional nd related services

Public administratioo

2. Balance - Females, ages 20 to 5, years

3. All others

The remaining group consiste of the remain-
ing moninstitutional population, 20 years old
and over not in the Armed Forces.

The orasplete 1ist of 45 classes and the
detailed ormponents ave cutlined in table 1.

The origiml guestionnaire was designed by
the Nalional Opimion Resesrch Center. 7This
questionnaire was revieved for feasibtility by
the Bureau of the Census. Thess two orgardsa~
tions in consultation with the spomworing
agencies, developed the guestiomnaire that was
vsed in the Census Buresu pretest.

The questionnaire wsed in the pretest con-
sisted of eight pages divided into four sections.
The first section dealt with curremt employment,
questions on their present employment
status, and, if working, on the respondent's

(] 9 kb w“uu...
work attitudes, and the hoiding and nature of

P

The last section requested background in-
formation such as age, sax, typs of residence
when growing up, zarital status and mmber of
dependents. An analysis of the results of the
pretest questiontaire wvas the basis for re-
designing the onnaire. Most of the
changes were in the format, but some changes
were nade in the items with several additions
being made to the section IV on background in-
formation.

Three variations of the questionngire were
designed and used in the survey. The basic
questiomnaire was used for the selected pro-
fessional occupations, and the three "experi-
enced civilian labor force™ classes. A wvaris-
tion of the basic questionnaire was used for
the technicians. The major changes in this
guestionnaire wre in the list of job activities,
and the technicians wers not asked work atti-
tudes. A second variation of the questionnaire
was used for the labor reserve and the last
class cf those not in the labor force mor the
labor reserve. The major difference in this
questionnaire was in the wethod of asking for

received during their graduate studies.

Iretoots

A feasitility pretest of this swrvey,
275 cases, was oonducted in the Chicago

in professional and techmical occupations
in this survey wers sslected from a special
evaluation project file which the nanes
and addresses of respondents. Approximately 600
cases were selected for the pretest. An original
nailings

Totaleesosseces 591 419 70.9
w m.oooo 591 254 43.0
First follow-upscccece k5 16 26,1
Second fMooooo m l.’ 21.1.

A gpubsampls of the nonresponss cases
mmﬁo’lm.mdmtormp;c
follow-up activity. This work consisted of a
personal phone sall reminder to the nonrespondent



These completed questiommaires were then
analyzed and tabulated focusing on the problem
of nonresponse by item and inconsistency be-
tween items. The result of this analysis was
the final deterwinant in preparing the format
and wording of the questiomnaires.

Sample pelsction

The Bureau, in consultation with the
sponsoring agencies, selected the sample for
the survey. First, within the limits of
financing and statistical reliability, the
nunber of sample cases required for each occu-
pation and other group in the universe was
determined. (See col. 1 of table 2,) Esti-
mates 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 sarmple tape file.
These two figures provided the basis for de-
termining a differential sampling ratio for
each group to supply the required number of
sample cases (col. 3). Since the basic uni-
verse was not known but hud to be estimated,

a very liberal sampling ratio was adorted to
assure that a sufficient number of sampling
cases would be selected from the Census 25-
percent sample fi's. Using these sampling
ratios, the fir.c selection (and count of the
total in eacr category) was made by the com-
puter on a sample "every K case” basis. The
camputer identified and selected by the pre-
determined sampling ratio each category of the
sample universe (shown in ool. 4).

mmummuuw
were also made. For example, pharwmacists were
deleted from the study and becans the basis of

a special project.

Such revisions in the groups were cause
for increasing the of sample cases re-
?uind‘torcorwno the remaining groups
ool, 2), The revised mmber of sample cases
requirsd for the study was then compared to the
first sample selection based upon the liberal
sampling fraction. A divigion of these two
figures for each group provided a subsampling
fraction (ool. 5). The computer then applied
the subsampling fraction to the firet semple
selection and selected the final sample (col.6).
This was accomplished in the following manner.
A random start between sero and the final
sampling fraction wvas selected for each cate-
gory. To this rendom start the sampling
fraction (to five decimal places) was added for
each case in the first sample selection., Wwhen
this sua 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 excesd “ons™ the case was not
eselected and the next addition was made,

The compriter tims identified the sample
cases and also selscted for high-speed print-
outs, pertinent data for the sample case,

providing a basis for searching original Census
records for purposes of matching and name and
address determination for mailing the question-
naires.

A subsample of 1,500 biologists and 1,00
psychologists was selected to receive the supple-
mentary quastionnaire on research support.

These cases were selected by using a random
start and every "n"th case thereafter. "n" was
camputed by dividing the number of cases
selected to receive the supplementary question-
naire by the total number of cazes in the survey
with the specified occupational code,

Matching and mailing operations

“hen the sample was selected from the
1960 Census tapes, certain identificaiion items
were selected for each case and pr.nted out on
a listing, Some of the identificat.on items
used were the codes for State, county, enurer-
ation district (ED), occupation, industry, are,
and highest school grade completed. Each case
was also assigned a control number. wWith this
information the Census schedule books were
searched to ascertain the name and address of

~ the individual.

At the same time the nares and addresses
were being located, punch canis were being pre-
pared for control purposes. 7These cards noted
the control number, State, and a code indicating
the type of questionnaire required. The nane
and eddress, as ascertained from the match of
Census records, was also typed on the card.

This typed address wau reproduced by a Xerox
process and used for the address labels. The
card itself wvas used for check-in control (those
not showing a notation of receipt of schedule
being sent additional mailings as required).

Although tl‘\m were LS Mopmdont' sarples
comprising the survey, they broke down into

‘three major components for purposes of schedule

design and into four separate groups for pur-
poses of the mailing operation.

The mailing operation consisted of an
original mailing and three follow-up mailings.
Each mailing--the original and follow-up--was
color ooded by the color of the schedule.
This vas done primarily for ocontrol of the mail-
out sequence. The mailouts were divided into
four groups as determined by the respondents'’
status in the 1960 Census. The first group
represented selected professional workers in
the labor force (excluding 2,500 biological
scientists and p.ycholc;istas.

All bioclogicel scientiste and psychologists
were gorted from the professional group described
above. A sample ol about 1,500 biological
scientists and 1,000 psychologists wvas then
merged into one group. The portion of the bio-
logical scientists and psychologiste not selected
in the sanmple wvas retwmed to their original file.
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Another group consists of those persons
with technical occupations. The last group is
camposed of the labor reserve.

The mai pleces to each of these groups
consisted of (1) the respective questionnaire,
(the bioclogical 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 question-
naires from the original panel of 71,300. The
rate of receipt amounted to 72.2 percent. This
figure compares favorably with our pretest ex-

perience where the retwrn rate amounted tov 70.9 .

perCent .

Variations in the categoiies may be noted
in table 1. (This table shows rates of receipt
by each of the 45 classes.) For the profes-
sional group, the highest reccipt rate was
achieved, amounting to 72.& percent, whereas
the techinical worker group--sodewhat under the
average return rate—amounted to 63.9 percent.
Among the professional workers, it may be noted
that the higheat return rate is 82 percent
{foresters and conservationists).

Field follow-up procedures

About 12,500 of the original cases did not
respond to any of the four original mailings
and constituted the "nonanswer' file of non-
respondents. This group wss sampled at approx-
imatealy a 1 in 4 rate for personal follow-up.
Thus about 3,00C cases required follow-up, all
of which, by design, fell into Primary Sampling
Units of the Bureau's Current Fopulation Survey
and thus an existing field staff was available
to implement the procedure. The procedure
called for all sample cases to be selected in
the Bureau's central office and identified by
theis PSU number and other relevant information
(name, address, phone mumber, appropriate
schedule). This information wag packaged along
with required forms and instructions and sent
to tas Bureau's Reglonal Cffices. The Regional
Offices in turn tranamitted the materials to
the . roper interviewers. The interviewers con-
tactaq sach nonrespondent by telephone, asking
them to complete a questionnaire. Those cases
indicating cooperation were mailed one by the
interviewer, along with a Regional Office re-
turn envelope. Those cases indicating a re-
fusal to complete a questionnaire were asked
eight bagic questions on the 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 complsted question~
naires received to the record of results. The
wmatched forms for those who were mailed

questionnaires were returned to the inter-
viewers, who again called the person and
proceeded to ask the basic guestions.

In regard to the 'bostal reject® file
{that group never delivered by the post office),
amounting to 7,100 cases, a sample of 1,000
random cases was drawn. A further attempt tc
locate these cases was made through their last
known emplcyer. Since the 1960 Census results
provided the name of the employer, we had a
basis for operation.

The steps required to implement this
follow-ur required a matching and searching of
the original census record. After the case was
loca’ed, the company nare entered on the sched-
ule was transcribed to a special listing.. The
address of the establishment was then obtained
by checking through city directories and other
reference material. The guestionnaires were
then mailed to the respondent in care of his
employer using the normal mailing procedures
with provision made for the follow-up mailings.
These activities resulted in a return rate of
about 30 percent.

Coding and editing of schedules

The processing wolk was accamplished by
dividing the work into two major portions,
namely "General C»>ding" 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 institution," "subject of
training,!" and *State and county of residence,"”
codes had to be predetermined and, as in the
case of "subject of training," a three-digit
code was formulated and a special publication
prepared noting the subject field conten. of
each broad three~digit field. Also, during ths
'General Coding™ phase, axtensive 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), corveraion of income entries to codable
items, conversion of improper time basis to
acceptable basis. PFurther 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 Fopulation 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 camputer tape
record,



O

Each questionnaire required six 80-column
punch cards to accommodate the data. This in-
formation must first be transferred 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 dupli-
cation of identification items required on
each punch-card).

Each of the L5 occupations receives a
differential weight. The methodology involved
in this weighting calls for a consideration of
the three following classes of responses:

1. 1Initial responses

- 2. Responses from a field follow-up
program

3. Kesponses from a file of '"postal

rejects®
The latter two classes have to be weighted to
the totals from which they are drawn.i/ The

determination of these welpghts will be done’
clerically and incorporated in the punch card.
After these intermediate weighis are on the
record and are applied tc the latter two
classes, this file will be merged with the
inltial responses (class 1). The final weights
to be applied to ecoh occupation group would be
the proportions thesa merged totals bear to
their respective grand total as determined by
the 1960 Census results. :

ERIC
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FOGTNOTES

1/ For information on the classification of
occupations in the 1960 Census, see U.S. Bureau
of the Census, 1960 Census of Population, Alpha-
etical Index of Cccupations and Industries,
levised Fdition, Washington, D.C., 1960, and its
companicn volune U.S5. Bureau of the Census,
1960 Census of Population, Classified Index of
Occupations and Industries, Washington, D.C.,
1960. For informaation on the definition of
concepts used by the Bureau of the Census, see
the text in the following reports: U.S. Census
of Population: 196U, Detailed Characteristics,
United States Sumary, Final Report PCTij:iD,
viashington, D.C., 1963, and U.S. Census of
Population: 1960, Occupationzl Characteristics,

Final #eport PC{2)-7A, Washington, D.C., 1963,

The second report will be released in October
of 1963,

2/ Professional nurses, pharmacists, and
physicians and surgeons who were employed by
any level of govermment, but not working in
hospitals.

3/ In the 1960 Census the term lsbor reserve was
used for those perscns who had worked sometinme
during the period of 1950 té 196G, but were not
in the labor force at the time of the census.

4/ The methodology outlined herein is subject
to review of the reliability of the follow-up
data by Bureau sampling experts.
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APPENDIX 3

ADDITIONAL FIELD OF SPECIALIZED STUDY TABULATIONS: 1962 GROUP
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LE A-3.3

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED BY 1962
OF WORKERS IN FIVE OCCUPATION GROUPS (1960), BY FIELD OF STUDY

(Cumulative Percentage Distribution)

Cumulative Per Cent
Occupation Selected Weighted
Groups Fields of ] . Number
(1923) Specialized Bachelor's Bacgiizr $IMaster's| Doctorate of
Study Persons
. Engineering 100 43 14 2 375,439
Englneers | other 100 58 24 4 81,689
Enginecring 100 58 24 5 7,679
Physics 100 88 68 40 12,226
Physical Chemistry 100 67 45 27 46,925
scientists| Other physical ‘
sciences 100 69 46 16 15,669
Other 100 70 37 12 14,764
Biological
Biological sciences 1506 87 76 50 - 14,152
scientists | Agriculture 100 68 54 21 6,387
Other. 100 76 52 24 . 4,559
Mathematics
and statis-
Mathema- tics 100 76 59 23 13,273
ticians Social sci-
ences . 100 69 48 14 2,561
Other 100 68 42 10 7,806
Education 100 97 94 .42 4,169
. Psychology . 100 99 94 44 16,797
Soc%al Other social
scientists | o iaonces 100 92 82 51 17,851
~Other. 100 79 63 18 18,039
N. . .. 659,985
NA, other 48,165
No degree . 446,357
Total N . 1,154,507
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TABLE A-3.5

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATITAINED FOR SELECTED
FIELDS OF SPECIALIZED STUDY BY EDUCATIONAL ATTAINMENT (1962),
SEX, AND OCCUPATION GROUP (1960)

(Cumulative Percentage Distribution)

Occupation Field of. Cumulative Per Cent w;ii:iid
Group Specialized Sex Bachelor's ' of
(1960) Study | Plus* |Master'siDoctorate| o .

Chemistry . .| Men 68 46 28 42,545
Women 58 31 9 4,380
Physical Other physical .
scientists sciences ., . Men 77 55 27 27,225
Women 72| el 23 670
Other fields . Men 66 33 10 21,146
Women 62 - 33 7 1,297
Biological
-ciences and \
Biological agriculture . Men 83 72 44 15,186
scientists . Women 67 52 22 2,425
. ‘
Other fields .| Men 81 63 33 6,374
Women 65 36 7 1,140
Mathematics . Men 81 64 27 10,763
Mathema- : Women 53 35 7 2,510
ticians | 5iher fields .| Men 72 46 12 8,093
Women 55 33 4 2,274
Psychology . . Men 99 93 62 9,426
Women 96 90 45 3,202
Social .
scientists | Other social
sciences . . Men 94 85 54 15,327
Women 84 69 35 2,524
Other fields . Men 84 68 26 15,822
Women 79 71 12 6,386
N. oo oo 198,715
Degree exclusions . . 56,625
NA, other . . . . . . 19,425
Total scientists . 274,765

*
, Percentages refer to those entering graduate school among those
who have received the bachelor's.
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TAELE A-3.7
CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED

IN SELECTED FIELDS OF SPECIALIZED STUDY, BY EDUCATIONAL
ATTAINMENT (1962), AGE (1962), AND OCCUPATION GROUP (1960)

‘(Cumulative Percentage Distribution)

EE i -+ 1+ 1 1t 1 2 1 = At At 1 1 1 1A === —===ﬁ mEEEEEE=mEEs
Occupation Field of Cumulative Per Cent Welghted
Group Specialized Age ' Nu:?er

(1960) | Study Ba;?s;:r S|Master's|Doctorate Persons
Engineering 25-34 46 16 2 136,221
35-44 53 15 2 152,714
Engineers 45-54 44 13 1 47,841
Other fields .| 25-34) 58 24 .2 27,647
35-44 57 23 3 30,823
45-54 60 26 5 15,416
Chemistry 25-34 62 36 18 16,166
35-44 70 50 32 17,350
45=54 66 46 30 7,999
Fhysical Other physical
scientists| sciences 25-34 78 54 21 11,027
35-44 74 54 29 11,530
45-54 85 65 32 3,143
Other fields .| 25-34 61 29 7 7,205
35-44 67 32 12 8,494
45-54 76 39 9 3,524
Biological
sciences 25-34 81 67 33 4,149
35-44 87 79 57 4,742
45-54 95 81 54 2,210
Biological
scientists Agriculture 25-34 66 55 23 1,233
35-44 69 59 32 1,970
- 45=54 66 48 20 1,060
Other fields .| 25-34 74 50 22 2,217
35-44 81 65 31 2,773
45-54 83 59 31 1,280
Mathematics 25-34 70 48 16 6,286
35-44 83 68 29 3,534
Mathema- 4554 90 76 36 1,844
ticians
Other fields .| 25-34| 65 40 7 3,567
35-44 71 47 13 3,102
45-54 69 50 14 1,817

*
Percentages refer to thos2 entering graduate school among those
_ who have received the bachelor's.
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TABLE A-3.7--Continued

Occupation Field of Cumulative Per Cent Weighted
G . 1 Number
roup Specialized Age !
(1960) Stud Bachelor's Master's{ Doctorat of
ey Plu.*® ster octorate Persons
Psychology . 25-34 98 94 50 3,871
35-44 100 96 63 4,714
45-54 99 98 70 1,609
Social Other social _
scientists| sciences 25-34 86 70 25 4,476
35-44 95 89 56 6,341
45-54 94 86 66 3,964
Other fields .| 25-34 76 58 8 5,974
35-44 85 72 29 7,892
45-54 88 76 28 5,161
[ 582,886
NA, other 37,239

Age and degree.exclusions

Total N .

534,382
1,154,507

*
Percentages refer to those entering graduate school among those
who have received the bachelor's.
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TABLE A-3.8

PEk CENT OF DEGREES IN ALL FIELDS, PER CENT OF DEGREES IN THE SAME
FIELDS, AND INDEX OF ACADEMIC CONCENTRATION FOR FIELDS OF

SPECIALIZED STUDY FOR ALL NDEGREES HELD, BY EDUCATIONAL
ATTAINMENT (19€2) AND OCCUPATION GROUP (1960)

, Physical |{ Biological - Social
Educational | Engineers Scientists | Scientists Mathematicians Scientists
Attainment
(1962)
a) Per Cent All Degrees
Bachelor's .| 98 94 95 96 91
N .. 259,837 32,236 5,362 7,004 6,129
Bacheler's
plus 110 102 102 105 109
N 144,899 24,931 3,716 5,288 6,139
Master's . 192 185 189 189 187
N 70,055 24,075 7,881 9,014 22,881
Doctorate 249 235 260 234 254
N 10,056 24,055 10,507 4,790 24,132
- b) Per Cent Same Field of Study and Employment
Bachelor's .| 84 69 74 46 27
Bachelor's
plus . . 85 69 66 47 43
Master's . 145 139 148 103 84
Doctorate .} 179 198 218 170 173

i
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TABLE A-3.8--Continued

Physical | Biological . Social
Educatiounal | Engineers Scientists | Scientists Mathematicians Scientists
Attainment .
(1362) c) Index of Academic Concentration
Bachelor's . .86 .73 .78 .48 .30
Bachelor's
plus .77 .68 .65 .45 .39

Master's . .76 .75 .78 .54 .45
Doctorate .72 .84 .84 .73 .68

N . 702,987

Na, other .. 59,879

Degree exclusicns . 381,641

Total N .

1,154,507
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