


w

CURRENT
POPULATION
REPORTS

Special Studies

Series P-23, No. 135
Issued June 1984

Selected
Characteristics of
Persons in

1978

by
Thomas J. Palumbo

<
B

£5
£

Stares o ¥

U.S. Department of Commerce
Malcolm Baldrige, Secretary
Clarence J. Brown, Deputy Secretary
Sidney Jones, Under Secretary for
Economic Affairs

BUREAU OF THE CENSUS
John G. Keane,
Director



BUREAU OF THE CENSUS
John G. Keane, Director
C. L. Kincannon, Deputy Director
William P. Butz, Associate Director
for Demographic Fields

POPULATION DIVISION
Roger A. Herriot, Chief

ACKNOWLEDGMENTS

The 1978 National Survey of Natural and Social Scientists and Engineers was sponsored by
the National Science Foundation, as part of the Manpower Characteristics System, and con-
ducted by the Bureau of the Census.

The principal participants for the National Science Foundation in developing and coordinat-
ing the survey were J. James Brown, Study Director, Demographic Studies Group, and Alan
Fechter, Head, Scientific and Technical Personnel Studies Section, both members of the Division
of Science Resources Studies. Assistance was provided by Nancy M. Conlon, Analyst, Man-
power Characteristics Studies Group.

At the Bureau of the Census, Anita Chiera and Jane Ingold, both of Labor Force Statistics
Branch, Population Division, had primary responsibility in planning and conducting the survey.
Thesystems and processing procedures and programs were developed by Ann M. Gifford and
Patricia L. Marks, of Population Division. Statistical assistance was provided by Sharon A.
Schoch. Overall direction was provided by Gordon Green, Assistant Division Chief (Socio-
economic Statistics Programs), Population Division, and Paula J. Schneider, then Chief, Labor
Force Statistics Branch, Population Division.

SUGGESTED CITATION

U.S. Bureau of the Census, Current Population Reports, Series P-23, No. 135, Selected
Characteristics of Persons in Engineering: 1978, U.S. Government Printing Office,
Washington, D.C., 1984.

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402.



Contents

Related Materials. . . . . . oo i it i e e e e e e e e e e e e e
1] 2 Yo L1 73 £ o 2 A
COMIPOSItION. . . . .t e e e e e e e e e e
Education and traiming . . . . . oo vttt i e e e e e e e e e e
Professional experience and growth of thefield. . . . . .. ... ... ... ... ... ... ... ... ...
Labor force participation . . .. . ... i it e e e e e e e e
T 2 1 1

TEXT TABLES

A. Field of science or engineering in 1978, by field of science or engineeringin 1976. .. ... .. ..
Employment status of engineers in February 1978. . . . . ... ... .. ... .. ... . ... .. ...
C.  Full- and part-time work status of engineers in 1978 employed in February 1978 . . .. ... ...

w

CHARTS
1. Region of residence of engineers and U.S. population 25 years old and over: 1978. . . . ... ...
2. Fields of science or engineering (S/E) in the National Sample. . .. . ... ................
3. Job changes of engineers between specified time periods. . . .. ... ...................
DETAILED TABLES

1. Occupation, professional identification, and selected characteristics of engineers: 1978 . . . . ..
2.  Selected educational characteristics of engineers: 1978. . . . .. ........ ... ...........

3. Years of professional experience, field of science or engineering in 1976, and job mobility of
engineers: 1978, . . .. . e e e e e
4. Employment status and selected job-related characteristics of engineers: 1978 . . .. ... ... ..
5. Basic annual salary rate of full-time employed engineers: 1978. . . . .. ... ..............

APPENDIXES
A. Definitionsand EXplanations. . . . . .. ... ... ..ttt ittt e
B. Reliability of the Estimates and Standard Errors of Totals and Percentages. . . . ... ........
SampPliNg BITOrS. . . . ot e e e e
NONSAaMPIING @ITOTS . . . . . ittt e e et e it et i s
C. Questionnaire and Reference Lists . . . . ... ... ... ... .. iiiiiniennnn
D. Sourceof Data . ... ... ... ...ttt it e e e e
E. Response Rates. . . . ... ... .. it i i i e e e e e
APPENDIX TABLES

B-1. Standard errors of totals

BDWNN -2 =<

w N



E-1.

E-2.

APPENDIX TABLES -Continued

National sample, by field of science or engineering in 1976, 1974, and 1972, age in 1978, and
sex, by response in the 1978 survey (unweighted) . . ... ... . ... ... ... ... e,

Respondents and nonrespondents in the 1978 National survey, by field of science or
engineering in 1976, 1974, and 1972, by age in 1978, and sex (unweighted) . . . ... .......

SYMBOLS USED IN TABLES

Represents zero.

Not applicable.

Less than 0.05 percent.

Based on fewer than 20 sample cases.

27+ The median fell in the category 27 weeks or more.

*N X |




Related Materials

Statistics from a related survey, the 1972 Professional, Technical, and Scientific Manpower Survey, are
found in U.S. Bureau of the Census, Technical Paper No. 33, Characteristics of Persons in Engineering and
Scientific Occupations: 1972, and U.S. Bureau of the Census, Current Population Reports, Series P-23,
No. 45, Persons in Engineering, Scientific, and Technical Occupations: 1970 and 1972.

The Census Bureau report based on the results of the 1974 National Survey of Scientists and Engineers
is U.S. Bureau of the Census, Current Population Reports, Series P-23, No. 53, Selected Characteristics of
Persons in Fields of Science or Engineering: 1974. The Census Bureau report based on the 1976 survey is
U.S. Bureau of the Census, Current Population Reports, Series P-23, No. 76, Selected Characteristics of
Persons in Fields of Science or Engineering: 1976. This is the seventh report in a series of reports based on
the 1978 survey; the first report in the Series was U.S. Bureau of the Census, Current Population Reports,
Series P-23, No. 108, Selected Characteristics of Persons in Physical Science: 1978.

For a list of the National Science Foundation reports based on the above-mentioned 1972 and 1974 sur-
veys, see National Science Foundation, Characteristics of the National Sample of Scientists and Engineers
1974, Part 111 (NSF 76-330); and National Science Foundation, U.S. Scientists and Engineers: 1974 (NSF
76-329). Two National Science Foundation reports based on the results of the 1976 National Survey of
Natural and Social Scientists and Engineers are Science Resources Studies Highlights, National Sample of
Scientists and Engineers: Changes in Employment, 1972-1974 and 1974-1976 (NSF 77-322); and Charac-
teristics of Experienced Scientists and Engineers, 1976 (NSF 78-305). A National Science Foundation
report containing results from the 1978 survey, along with other data from the Manpower Characteristics
System, is U.S. Scientists and Engineers 1978 (NSF 90-304).






to have at least two of the following three characteristics:
(1) employment in one of a set of specified occupations,
(2) an academic degree among a set of specified academic
disciplines, and (3) self-identification within a set of
specified professions. Because of these criteria, 't was
possible for persons in each field to be distributed among
a spectrum of occupations. Not surprisingly, a large pro-
portion of the engineers employed in February 1978 were
working in engineering occupations (about 80 percent).
Specifically, about 20 percent worked as electrical and
electronic engineers, 18 percent as mechanical engineers,
and 12 percent as civil and architectural engineers; 9 per-
cent were employed in ‘‘other engineering’’ occupations.
Seventeen percent of the employed engineers worked as
managers and administrators.

EDUCATION AND TRAINING (Table 2)

® As their highest academic degree, about 68 percent of
the engineers held bachelor degrees, about 23 percent had
master’'s degrees, and about 6 percent had doctorate
degrees. About 2 percent of the engineers did not have
an academic degree. According to the criteria developed
by the National Science Foundation, engineering was the
only field in the National Sample that could include per-
sons without an academic degree.

* Engineers were more likely to have a bachelor’s degree and
less likely to have a doctorate degree than persons in the

scientific fields, with the exception of the computer
specialists, who were similar to engineers.

Not suprisingly, 87 percent of the engineers majored for
their highest degree in the academic field of engineering.
Interestingly, about 3 percent reported business and com-
merce as the major field of study.

Supplementary training programs (such as on-the-job and
employer training programs) gave engineers the oppor-
tunity to maintain or improve their skills. About 48 per-
cent of the engineers took advantage of these programs
in 1977.3

PROFESSIONAL EXPERIENCE AND GROWTH OF
THE FIELD (Table 3)

* Most of the engineers have been involved in professional

work, though not necessarily as engineers, for a number
of years. About 96 percent of the engineers had more than
5 years of professional experience, 85 percent had over
10 years, and 49 percent had more than 20 years. The
median number of years of professional experience for per-
sons in the field was 21.

® The figures in the lower percent distribution of table A

shows the interfield mobility between 1976 and 1978 of
persons in the National Sample. Among persons who were

3Note that the categories of supplemental training are not mutually ex-

clusive: the same person may have received more than one kind.

Table A. Field of Science or Engineering in 1978, by Field of Science or Engineering in 1976

(Numbers in thousands)

In field of science or
Total engineering in 1978

Field of science or engineering in 1976 national Not in

sample Other S/E field

in 1978 Total Engineers S/E field in 1978

Total national sample in 1976...... 1,350 1,138 721 417 211

In S/E field in 1976..........0viiirnnnns 1,119 1, 029 660 370 90

Engineers......c..c.ovveocnceerannncennns 707 660 649 11 47

Other S/E field.......coovuvvevecnnansss 412 368 10 358 43

Not in S/E field in 1976......... Ceeeeeen 173 64 32 32 109

Did not report in 1976............... e 57 45 30 15 12
PERCENT DISTRIBUTION

Total national sample in 1976...... 100.0 100.0 100.0 100.0 100.0

In S/E field in 1976.......c0.00ienneennn 82.9 90.4 91.5 88.7 42.7

Engineers.......ciuieveenercenocenonnans 52.4 58.0 90.0 2.6 22.3

Other S/E field......cvcvevencosannsecns 30.5 32.3 1.4 85.9 20.4

Not in S/E field in 1976...........000uu 12.8 5.6 4.4 7.7 51.7

Did not report in 1976................... 4.2 4.0 4.1 3.6 5.7

Total national sample in 1976...... 100.0 84.3 53.4 30.9 15.6

In S/E field in 1976.....c00cievvnnnennns 100.0 92.0 59.0 33.1 8.0

Engineers........coeeeieeenunsnnnnnens 100.0 93.4 91.8 1.6 6.6

Other S/E field.......... e 100.0 89.3 2.7 86.9 10.4

Not in S/E field in 1976.......... N 100.0 37.0 18.5 18.5 63.0

Did not report in 1976.........0 0iiuenes 100.0 78.9 52.6 26.3 21.1

Source:

Table 3 and unpublished data from the 1978 National Sample of Scientists and Engineers.
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Table C. Full- and Part-time Work Status of
Engineers in 1978 Employed in
February 1978

Engineers
Full- and part-time
work status
Number Percent
Total employed in
February 1978................ 656,897 100.0
Full time.......... e 645,162 98.2
Part time......ocvvvvn. e 10, 840 1.7
Seeking full-time work.... 1,356 12.5
Not seeking full-time work 9,009 83.0
Not reported...... P 475 4.4
Full or part time not
reported.......ceeevennn A 895 0.1

Source: Table 4.

(about 51 percent), with the largest proportion (12 per-
cent) in the electronic machinery and computing equipment
industry; and services, except education and health, (about
21 percent) with, not surprisingly, a heavy concentration
in engineering and architectural services (about 15
percent).

e The 1978 survey asked persons to describe the type of
organization of their principal employment or post-doctoral
appointment. Among the engineers employed in February
1978, 76 percent specified their employer’s organization
as a (private) business or industry and 16 percent as
‘Federal, State, or local government.’’

* When asked to identify their primary work activity, 35
percent of the engineers employed in February 1978
specified management or administration, about 29 percent
reported research and development, and about 17 percent
indicated production and inspection.

* The engineers in the national Sample were asked to
choose, from among a list of topics of critical national
interest, the problem to which they devoted the most pro-
fessional time. The largest proportions of engineers listed
national defense (17 percent), energy and fuel (16 per-
cent), and environmental protection and pollution control
(12 percent). However, about 34 percent of the engineers

either indicated that the inquiry was not applicable to them
or did not report involvement in topics.

¢ The Federal government supported or sponsored at least
some of the work of 41 percent of the engineers. The
Department of Defense funded 22 percent, the Depart-
ment of Transportation and NASA funded about 6 percent
each, and the Department of Energy funded 5 percent.

INCOME (Table 5)

* The median basic annual salary rate of engineers
employed full time in February 1978 was $27,275.
Although not strictly comparable with these figures, the
median earnings in 1977, as estimated from the CPS,” for
male professional, technical, and kindred workers, 14
years old and over, who worked year round full time, was
$18,224; the comparable figure for women was $11,995.
Male year-round full-time workers 25 years old and over
with 4 or more years of college (regardless of occupation)
had mean earnings in 1977 of $21,441; those with 5 or
more years of college had mean earnings of $25,782.2

* Results from the 1976 survey of the National Sample of
Scientists and Engineers showed a median basic annual
salary in February 1976 of engineers employed full time
in February 1976 of $23,176. Thus, the median basic
annual salary of full-time employed engineers rose by
$4,099 over the 2-year period. However, when the 1976
and 1978 basic annual salaries are expressed in constant
1977 dollars, the increase is approximately $1,180° or an
average of 2.2 percent per year.

’U.S. Department of Commerce, Bureau of the Census, Current Popula-
tion Reports, Money Income in 1977 of Families and Persons in the United
States, Series P-60, No. 118.

8The CPS concept ‘‘earnings’’ includes more sources of remuneration
than does the National Sample concept of ‘’basic annual salary.’’ There
are also other differences between the National Sample’s basic annual
salary concept and the CPS earnings concept, including differences in
reference periods and data collection procedures. Also, ‘‘medians’’ of
salary distributions are calculated differently from ‘‘means’’ of earnings
distributions; thus ‘‘median’’ data may not be entirely comparable with
‘“‘mean’’ data. CPS figures for 1977 are cited because 1977 is the full
year most nearly comparable with the reference year for the 1978
National Sample question on basic annual salary.

*The 1976-1978 comparisons in terms of constant 1977 dollars must
be approached cautiously. Problems are introduced into the comparisons
by, among other things, the way the basic annual salary data are
defined and collected, the differences between the nonresponse adjust-
ment procedures of the 1976 and 1978 surveys, and the difficulty of
establishing appropriate time periods for the constant dollar computations.



Table 1. Occupation, Professional Identification, and Selected Characteristics of Engineers:

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

1978

Engineers Engineers
Occupation, professional identification, Occupation, professional identification,
and selected characteristics and selected characteristics
Number Percent Number Percent
TOtaleeeeeecesasessccecvssscssans 721,158 100.0 | OCCUPATION IN 1978
Pemaionnonei i TR | "ol4| Toted enploved in February 1978, | 656,897 | 100.0
Under 30 Y€ArS...eeeeccsssssscscssssscos 6,367 0.9 | Computer SpecifliStS.eesscceccscsssccss 3,263 0.5
30 to 34 YEArS..eeececcoscscsccscccccncse 78,369 10.9 Computer systems analyStSeececescscceee 1,062 0.2
35 to 39 yearsS...cececeescsscsccsescssss | 115,409 16.0 Computer scientiStSe.eeececescsccoss 643 (z)
40 tO 44 YEeATS.eeeeessssssssssssseceees | 114,702 15.9 COMPUtEr PrOGIaNMEr e seoeoscocscoossss 270 (z)
45 to 49 years....cceesecescccscsssesse | 111,327 15.4 Other computer fieldS.eseessceesscee 1,288 0.2
50 to 54 yeArS...cecececccccsoscccccces 112,804 15.6
55 10 59 yearS.c.cecescscscscsccscscsns 83,567 11.6 | Engineers...coeeeueieiunnnn.... seesses | 521,995 79.5
60 to 64 YEaArS.eesesessscscsssssscsssne 48,692 6.8 Aeronautical and astronautical..,.... 23,467 3.6
65 to 69 yearS....cecessecccccscocccces 29,729 4.1 Agriculturaloeecscocecsccscsscccsces 3,449 0.5
70 years and OVEers.eessssscescsscsccnss 20,191 2.8 Chemical.eeeceovovecssccossosscccnsnse 31,019 4.7
Median age 47 (X) Civil and architectural..ceecececesces 80, 482 12.3
srRtesssecccscseseseceteceee ‘ Electrical and electroniC.ceeecececsss 133,286 20.3
. Industrialesececcccescscocccocccccses 23,217 3.5
RESIDENCE IN 1978 MEChaNiClasseecessooacsnsaasassoaes | 115,067 17.5
Metallurgical and materialS..eeeees. 14,846 2.3
Total........ ceccseccccccccssnses | 721,158 100.0 Mining, petroleun, and geological... 10:061 1.5
United StateS.cececcecscscocsscscsecesces| 715,592 99.2 NUCl€8Treseseossssssesscocccscoscnnsne 5,611 0.9
Northeast.c.eesecessesvscscscccscncns 186, 495 25.9 Environmental and sanitary.ceececesss 11,572 1.8
New England.ceececcccescecccscscscs 56,110 7.8 Operations research/systemS.ceeeceece 10,817 1.6
Middle AtlantiCeeeecscesescssesesee | 130,385 18.1 Other engineering fieldS..eeeeesssss 59,102 9.0
North Central.cceecececscecsscccossaanaes 171,475 23.8
East North Central.....cecceceeee..| 128,258 17.8 | Mathematicians and statisticianS...... 2,126 0.3
West North Central..esessceecccscsss 43,217 6.0 MathematicianS.eeseeeeeesssscccconns 17 (z)
SOUtN.seeeeessesecssssecssssecccsssee | 189,797 26.3 StatistiCianS.esececoseccssccacacens 47 (z)
South AtlantiCecececescsccsscscccns 95,988 13.3 Actuaries..... cvesssesssssssscsesess 55 (z)
East South Central..ceeeecceccscesss 29,528 4.1 Operations researcCh.cecececcsscesesss 2,006 0.3
West South Central..sieceecesssscees 64,276 8.9
WeSleseessooeussccosecsesssssscsscssse 167,829 23.3 | Life scientiStS.ceeeeececccccccsccnces 243 (z)
MOUNtaiN.sesecesecssosssscscocssnss 36,232 5.0 Agricultural ScientiStS.eececesecvese 78 (z)
PacifiC.eevececosooocecsccoscsccnncee 131,598 18.2 Biological scientiStSeseeecesescccscss - -
OUtlYiNg Ar€8S.eeseecesesccsscsssccnses 215 (z) BioChemiStS.eeeseeecseesocsescacases 15 (z)
Foreign CoOuUntri€S.eeesscscccsscscsscncse 5,351 0.7 BiophysSiciStS.eeecscscscscscsssncesse - -
NOt reported.sceccecsccscscccssscsscces - - Medical SCientiStSeeesecssscccsccces 133 (z)
Other life ScCientiStS.eceseecccccsces 17 (z)
RACE
Physical sScientiStS..ccesesssscsccscss 430 (z)
TOlal.eeeeeoenceeooasoccasoccesses | 721,158 100.0 ChemistSeescesssecccessscsscscssscss 110 (2)
WHitessausseeseesesosesannnannnescesons| 694,073 96.2 Ei‘f,i?;i;iliﬁi’ A ITONOMerS e s raaeee 2”1’2 E;g
BlacCKeesoeooooesososssscscsnsoscssacnse 5,249 0.7 Teeneneeees
American INdi@Ne..eeceessscscccscccccss 567 (z) . . e
Chinese, Japanese, KOreaNisscesesssssss 17,278 2.4 Englronmenyal SclentlstSeeecececeneese 123 (z)
All other races. e 37990 0.6 arth SCIeNtistS.eecesscessascnosans 109 (z)
feerereee coeseseee 4 ¢ Atmospheric scientiStS.eeeeecesscecs 15 (z)
HISPANIC HERITAGE OceanographersS.ecceccsscscccsscsscsce - -
| PsychologisStSesoesvcvescevcccescsscossns - -
TOtaleeessosoossssecsscssccnsssne 721,158 100.0 S0Cial SCIENtiStS.ennonoomemmsonnnns 135 (z)
HiSpaniCieeeessesseescesccsscsssossvese 10,617 1.5 ECONOMiStSoeeesseescecccsscocccccnes 123 (z)
NOt HiSpPaniC.seeeseeccccscssccccscscsos 685,711 95.1 Sociologists and anthropologistS.... - -
NOt Ireported..cesecccscescesscacccncnces 24,830 3.4 Other social SCientiStS.e.eecesccese 12 (z)
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Table 1. Occupation, Professional Identification, and Selected Characteristics of Engineers: 1978 — Continued

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

Engineers Engineers
Occupation, professional identification, Occupation, professional identification,
and selected characteristics and selected characteristics
Number Percent Number Percent
OCCUPATION IN 1978--Continued PROFESSIONAL IDENTIFICATION IN 1978
TOta@lseeeecosoocssccosscscocscns 721,158 100.0
Health OCCUPAtiONS.eccecscccavccccscsce 108 (2) | Computer SpecialiStS.ceeecesccccsscces 2,404 0.3
Physician Or SUrgE€ON.cecceccccssccsssss - ~ | ENgineersScesececscccscccccoccssccocsscscce 610, 043 84.6
Dental technicCi@N.cececccssecococcnce - - | Mathematicians and statisticians...... 2,196 0.3
Medical techniCi@N..eeececocscsecscss 52 (2) | Life ScientiStS.eeccesceccsscesccceses 170 (z)
Other health occupationSeseeseescsses 55 (Z) | Physical ScientiStSescesssssscccsccsss 1,431 0.2
Environmental SCientiStS.eeceseescssse 223 (z)
PSYChOlOZiStSeseeeccecesosccccsccossocs 14 (z)
Technicians and technologists, except Social scientiStS.ceecececccccccccccen 60 (Z)
MEdic8l.eeeeeecnacesocccccccscccsccnns 3,332 0.5 | Health occupationS.ecescesccsscccesoss 200 (z)
Teachers!...ceeesessesececssccccssccnne 698 0.1 | Technicians, except medicaleeesceeoass 1,009 0.1
Administrators and ManagersS.ccecscscsecs 111,803 17.0 | TeACherS.cccceccecescscssesccssccccoces 141 (z)
Other occupationS..cceeeccececcccccccss 11,172 1.7 | AdminiStratorS.ccescccscessccsscessccss 87,833 12.2
Not reported..ceccccccccceccscsccccsscne 1,468 0.2 |All other occupationSeeececesscscscces 1,908 0.3

1College or university teachers of science or engineering are excluded from teachers and included in occupation

corresponding to subject taught.



Table 2. Selected Educational Characteristics of Engineers: 1978

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

Engineers Engineers
Selected educational characteristics Selected educational characteristics
Number Percent Number Percent
HIGHEST DEGREE HELD MAJOR FIELD OF STUDY FOR HIGHEST
DEGREE HELD--Continued
TotBleceesoeeesoecoscssoscacsnses | 721,158 100.0
Earth, space, and marine sciences..... 2,564 0.4
With 8 degre€.seecccescesssecsscsssesss | 703,533 97.6 | PSYChOlOgYeseecocooosssosvcsscsccsnses 697 (z)
ASSOCiate.cecesrcerctcrcctctccccocans 10,816 1.5 | ECONOMiCSeeaccosccsocscsoscsscscsscscs 825 0.1
Bachelor'S.cececcccacecccscccscccscns 487,560 67.6 | Sociology and anthropology..ceeeeecess 282 (z)
MaSter'Seceeeeeccsoccsccscsseoccsesas | 164,359 22.8 | Other social SCi€NCeS..eesseocccssccns 2,092 (z)
Doctoratecessesecosscsescccsccsssnsocs 39,606 5.5 | Business and COMmMEIrcCE..cccesescscssase 19,832 2.8
Professional/medical.cececcecccscccocs 1,074 0.1 | A1l other fieldSseseeesoeesoscscsccccs 12,291 1.7
Other.ceeceessccscesccsscanscssscnnns 117 (Z) | A1l fields below BAeseeeevoocoaooscnns 11,233 1.6
NO dEBre€ececcsscessssosccsccscscsccosonse 17,625 2.4 | Field not reported.ecceccecsccsccecscses 5,790 0.8
Not reporte€deecsccecescescecessscsccscce - -
SUPPLEMENTAL TRAINING IN 1977%
MAJOR FIELD OF STUDY FOR HIGHEST
DEGREE HELD TOt8loeeeesocoosoosssvasasnsnsces | 721,158 100.0
TOtAleceeeeeocooooccasasecasaseses | 703,533 100.0 | With supplemental training in 1977....| 345,070 47.8
On-the=job training..ceececececcceees 175,239 24.3
Computer science and systems analysis,. 1,693 0.2 Military training applicable to
Engineering.eccececcsccecscscecsccsccccss 613,502 87.2 civilian occupatiOnNScececcecoocsocs 5,592 0.8
Mathematical scienceS....ccecececcecces 7,101 1.0 Extension or correspondence courses. 33,934 4.7
Agricultural ScienceS..eccceecccccecccccs 1,534 0.2 Employer training programS....cc.see 157,136 21.8
Biological SCi€ncCeS..ceeessssscscscosscs 1,076 0.2 Adult education center...cecesecsssss 41,589 5.8
Medical SCi€nCeS.secscesssssccssssccscs 850 0.1 Other trainingeceececezescesecssececs 70,802 9.8
ChemiStry.eeeeececccecoccsocscsccocoane 7,907 1.1 | No supplemental training in 1977......| 303,943 42,1
Physics and 8StronOMy.esesecsescoscscsce 14,265 2.0 | Not reportedececcececscccscssscccnscss 72,145 10.0

l1sum of types of training may exceed total with training

because of multiple response.
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Table 3. Years of Professional Experience, Field of Science or Engineering in 1976, and Job Mobility of
Engineers: 1978

(Detail may not add to total because of rounding. For meaning of symbols, see text)

Engineers Engineers
Professional experience, field Professional experience, field
in 1976, and job mobility in 1976, and job mobility
Number Percent Number Percent
YEARS OF PROFESSIONAL EXPERIENCE FIELD OF SCIENCE OR ENGINEERING
IN 1976~-Continued
TotAl.ceeeeeoe.00000c00cccscscnsce 721,158 100.0
. . PSYChOlOgiStSeeseecsesssoscscsscoanans 36 (z)
With years of professional experience Social scientists 239 (z)
reported.ceccccecsceccscccccscsscscsss | 701,008 97.2 ECONIOMASTS s e oo sesscsnsosssscasssanss 87 (z)
Less than 1 ye@Teeseseecssccesscsccssos 2,035 0.2 Sociologists and anthropologists.... 101 (z)
1 t0 5 years..c.ececocncanctaccennens 5,801 0. Other social scientiStS.ecececececscs 51 (z)
?lt: lgsye:::;....................... 1;?,;2? ig.g Not in a £ield in 1976 cescessvcnneees 32,027 L.
o y eceesscccccccsccsrances R -8 | pi t t i R, .
16 £0 20 YORLS.nennnsnnesnnsennsnnens | 142,387 19.7 | Did not report in 1976 29, 344 4.1
2] tO 25 YeArS.eescccscecccccsscsncss 106,737 14.8
TY
26 £0 30 YEAIS..veuesesesensnsnsnees | 130,696 18.1 | 7OB NOBILI
31 to 35 yeArS..cceccecccnccsscsscscs 43,418 6.0 tal :
36 0 40 YEATS.nennsensensanesnennns | 46,337 6.4 Total employed in February 1978. | 656,897 100.0
4] years Or MOr€.cesescccscsccscscsces 24,200 3.4 :
Empl d Feb ceeccecsccsee .
Median years of professional experience 21 (x) Eogyihaige :izz:r¥9;276 gég’gg; gg 2
Years of professional experience not Occupation change IR 77,146 11‘7
O S A B .
reported..cecccscescsceccssccsscssscscse 20, 149 2.8 NO 0CCUPAtion ChANZE.ssseessssnoes 121,715 18.5
Occupation change not raported.... 2,001 0.3
FIELD OF SCIENCE OR ENGINEERING IN 1976 S:’:erigzri:dlgn and 1978.ccecececes 3;3’ ggi sg.g
cecscccsssscscssscesssne ’ .
Not employed or employment status not
TOtalescoseoocssencccsccnscncnees | 721,158 100.0 reported in February 1976..ccccc0cee. 44,431 6.8
Computer specifliStS..ceecececccccccscs 3,698 0.5 | Employed in January 1974...ccceccecceece 621,710 94.6
ENgineerS.cececccceccccccsccsscssscscss | 649,191 90.0 Job change between 1974 and 1978.... | 303,396 46.2
Mathematical specialiStSiseeescceccesce 830 0.1 Occupation Chang€cesscsessccsssoce 126, 157 19.2
Mathematici@nS..ceeeees0cc0000c0ccsces 639 0.1 No occupation chang€.eeceeccscesces 177,069 27.0
StatisStiCi@nS..cecessssscscssccccccos 190 (z) Occupation change not reported.... 169 (z)
S; b i seocescocns .
Life scientiStS..eececececcccscsccscscs 478 0.1 N::erjegori:dlgm and 1978 223’323 42 g
: : esescssssessesessscssoan s .
gfzig:i:::al sclentlsts.ccececsccress ig; é;g Not employed or employment status not
Medical SCientiStSeeeeeeeossoessvoses 99 (z)| Teported in January 1974.............| 35,188 3.4
. ) Employed in 1972...cc00000000s0c00csne 637,726 97.1
phggic‘i’lts‘“e““sts'""""""""“' ‘fgg; 8'2 Job change between 1972 and 1978.... | 383,929 58.4
CIMLSTSeseceecccscsocceassascccacsase 4 ° Occupation change€.cecesescsccccnce 166,285 25.3
Physicists and astronomerS..cceceeccee 1,635 0.2 No occupation change 217,432 33.1
Other physical scientiStS.ceecececcces 693 0.1 P (BCseessnconecnes ’ ;
Occupation change not reported.... 213 (z)
Environmental scientistS...ececesceccce 863 0.1 Same job in 1972 and 1978.c...cc.0... | 211,940 32.3
Earth scientisStS..cececccececesscccco 830 0.1 Not reported.ceccceccscccssescccccnss 41,857 6.4
Atmospheric scientisStS.seecssesscsses 18 (z) | Not employed or employment status not
0CEANOETAPNErSe s eveeceecssoosesscscne 15 (Z)]| reported in 1972...cc00000s000ncsvces 19,171 2.9




Table 4. Employment Status and Selected Job-Related Characteristics of Engineers: 1978

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

Employment status and selected
job-related characteristics

Employment status and selected
job~related characteristics

EMPLOYMENT STATUS IN FEBRUARY 1978

TOt8l.ceeccccccoccaccccccscsccnns

In labor force...cceeececcceccccccccccccee
Employed.eececcccccccsosscscsscssccsccncce
Full tiME€seececoccecosccosscscsnsss
Part tim€.scceecccccscsosccccccsocne
Seeking full-time WOrK.eeeeeosoee

Not seeking full-time WOrKeeeeooo

Not reported.eececcsccesccsscscsccsace

Full or part time not reportede.s.e.
Unemployed..cecececcococcoscscccsaconne
Not in labor force..ccecececsccccccsces
Retired.ecceccecccccoccscscconsccsnnce
Student..cccecececccssscccccssccscsasne
Family responsibilitieS..cecceeccccces
Could not find Work.seeoesooeoccccces

Other.cecececcecccscssvcocssscossssce

FULL-TIME EMPLOYMENT IN SCIENCE OR
ENGINEERING IN 1978

Total employed full time in
February 1978..ccc0cceescccccccs

In science or engineering..cceccccececcce
Not in science or engineeringsceecececcces
Preferred nonscience or
nonengineering...cecececceececcccscccccce
Promoted out of science or
engineeringe.cceeccccccccsccssccscccccccse
Pay better in nonscience or
nonengineering..ccceccsseccocccccccee
Locational preference....ecceeccececeee
Science or engineering position
not availablecesscsseccscscecsscacss
Other reasoN....ceccsscccsssossssssne
Reason not reported.cceccecsccccccscee
Not reported.icececcecccccscsccccccccccacs

UNEMPLOYMENT IN CALENDAR YEAR 1977

Total.ceeecoccocscscssccscscsscnse

Unemployed in calendar year 1977.......
1 to 4 WeeKSeseeosoesscssvsosscsoccsene
5 t0 10 WeeKS.eaooooesvsssssvssosassnsse
11 to 14 WeeKS.ueeoeoocossssosnscsnss
15 to 26 WeekS.ceeseoscocoossosconsas
27 WeeKS Or MOX€.c.eceescecccccssccces
Median weeks of unemploymeént.cececceces
Weeks of unemployment not reported...
Not unemployed in calendar year 1977...
Not reported.eecececsccscccsceccsscecscscccscs

INDUSTRY IN 1978

Total employed in 1978...e0c0c0ee

Agriculture, forestry, and fisheries...
Mining and petroleum extraction...e.cee.
Construction.ceecececcoscsccccocscccnccane

Engineers
Number Percent
721,158 100.0
663,317 92.0
656,897 91.1
645, 162 89.5
10,840 1.5
1,356 0.2
9,009 1.2
475 (z)
895 0.1
6,420 0.9
57,840 8.0
54,164 7.5
541 (z)
587 (z)
607 (z)
1,941 0.3
645,162 100.0
619, 385 96.0
24,363 3.8
3,524 0.5
10,678 1.7
1,782 0.3
1,304 0.2
1,837 0.3
4,496 0.7
743 0.1
1,414 0.2
721,158 100.0
25,099 3.5
5,363 0.7
5,475 0.8
2,884 0.4
3,819 0.5
5,693 0.8
12 (x)
1,865 0.3
678,793 94.1
17,266 2.4
656,897 100.0
3,402 0.5
11,053 1.7
24,309 3.7

INDUSTRY IN 1978--Continued

Manufacturing.cececseecececceccccccccce
Primary metal industrie€S.cececcccecece
Fabricated metal industri€S.cececceces
Machinery, except electricaleissccssce
Electrical machinery, equipment, and

SUPPli€S.csececcscscsscccesccccnnes
Electronic machinery and computing
equipmentscececssscsccsscsccesscsnscs
Aircraft and aircraft partS..,ceececse
Motor vehicles and motor vehicle
equipment sseeeseocccccccssssssssssse
OrdnancCe.ceccececscscossccscssssscce
Chemicals and allied productS..esceee
Petroleum refining and related
industri€Seessscecsccsesvsssscssscss
Other manufacturingeseccescccescscceece

Transportation, communications, and

other public utiliti€S.ceececccceccscces

Wholesale and retail trad€scecececccces

Finance, insurance, and real estate...

Educational institutionNS.eeecscececeece
College or university..eceeccecesceces
Otherececececcscoscsscccsosscssscsscsns

Health servicCeSc.secceesvsesscscsccccccnce

Services, except education and health,
Engineering and architectural

SErViCeSecececcscocssossccscccccccccne
Research institutionS.cececcccccccse

Othericeseceesssccosssscocscsssosssces

Public administratioNeeesccececcsccccsse
Federalecocecocsocsvscsscsssccssscee
Othereeececcecsesscscocccscccsssccnes
Militaryecececsesosccesosscescsscsccse

Other indusStri€S..eececesccccssasscess

NOt reported..ceececeesccecscccccceccacs

TYPE OF EMPLOYER IN 1978

Total employed in February 1978.

Business or indusStry.cececceccccccccee
Educational institutionS.e.eecccsccccs
Junior or 2-year college, technical
Iinstitut€.ceeeecccscececcoesocccccoce
Medical SChOOl.seessecccsccscansssee
4~year college or university, except
medical SChOOl..ccoeocesscoconccnne
Elementary or secondary school system

Hospital or cliniCe.ceseecscssccccccccss
Nonprofit organizatioN.eececcoccccccsse
U.S. military service/commissioned
ErOUPS.ceesscsscecsccsccssscscscsscsse
Government .sceoeecescscccesscccsccsccss
Federal,cececececcsecccsssccccccsnne
Stateeecocscssesccescssccssescescnss
Local Or other.eeececccccoccccsccses
International agenCy.cecscecsccscccccecs
Otheresecesesccecsscscccesossscocsccsnsss

NOt reported.ccececcccscccccccssscccnsse

Engineers
Number Percent
334,052 50.9
14,749 2.2
18,800 2.9
26,632 4.1
25,061 3.8
78,851 12,0
41,130 6.3
22,714 3.5
26,468 4.0
33,232 5.1
15,150 2.3
31,264 4.8
34,118 5.2
5,639 0.9
2,961 0.5
21,720 3.3
17,319 2.6
4,401 0.7
1,940 0.3
137,167 20,9
96, 654 14.7
29,209 4ob
11,304 1.7
45,093 6.9
18,204 2,8
25,250 3.8
1,638 0.2
31,061 4.7
4,384 0.7
656,897 100.0
497,863 75.8
29,869 4.5
3,553 0.5
363 (z)
25,290 3.8
663 0.1
982 0.1
9,464 1.4
2,428 0.4
105,877 16.1
60,615 9.2
21,168 3.2
24,094 3.7
504 (z)
1, 042 0.2
8,870 1.4
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Table 4. Employment Status and Selected Job-Related Characteristics of Engineers

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

: 1978 — Continued

Engineers Engineers
Employment status and selected Employment status and selected
job-related characteristics job-related characteristics
Number Percent Number Percent
PRIMARY WORK ACTIVITY IN 1978 NATIONAL INTEREST TOPICS?!
Total employed in February 1978..| 656,897 100.0| Crime prevention and control.eesesecses 1,878 0.3
Food production and technologyeeseeese 11,800 1.6
Research and developmeNnt.ceseccessccsescs 190, 027 28.9| Energy and fuel.seeeececcccsscscssscns 114,972 15.9
Basic researCh...cceccecececocccccces 3,401 0.5| Other mineral resOUrCeS..cesecscsssscas 6,223 0.9
Applied researCh.cecececcsccccccccccss 22,233 3.4 | Community development and serviceS.... 15,066 2.1
Developmentseecesssessesccscscssccsee 93,267 14,2 | HOUSiNZeeevooosssosossccsscssosacsossns 14,773 2.0
DESigNeeesscsscscsscscssscsasssscncss 71,126 10.8 | Othereececeecsscesecssesscsoccsssccsnssss 46,120 6.4
Management or administratioN..c.ceeceecse 229,350 34.9| Not applicable..ccecccccccocosscsccsss 180, 104 25.0
Research and development....eceeccees 81,763 12.4 | Not reported.cecececececescccccccscces 62,634 8.7
Otherceseccesscccsceccssssosssscsncsse 147,587 22.5
Teaching and trainingeeeccssccsscssccsss 15,756 2.4| FEDERAL SUPPORT IN 19782
Production and inspection....cceeeeccees| 112,176 17.1
Quality control..eecccscscsccescscscansce 24,565 3.7 Total employed in February 1978. 656,897 100.0
Oyeraﬁlong........................... 69,758 10.6 With Federal SUppOrt..cececcscescceccsce 270,161 41.1
Distribution=sSaleS.seceeseccsessscccss 17,853 2.7 Department of Agricultur€..eseesesss 7,332 1.1
Consulting.ceeeseescesscsscssscsssscssose 37,462 5.7 Department of COMMErCE€ecesesccscccscs 6,945 1.1
Clinical di8gNOSiS.eesececcsosscssons 703 0.1 Department of Defens€.cceececcceccese 146,332 22.3
Consulting.eeeceeoesccesscessscccssannss 36,760 5.6 Department Of Energyeececcccccceccoces 34,893 5.3
Report writing, statistical work, and Department of Health, Education,
computer applicationS.csssececssccccss 35,546 5.4 and Welfar€sseeesosceccsoscsscecnnse 7,426 1.1
Report Writing.eceeeceecesescccccscsccee 20,170 3.1 Department of Housing and Urban
Statistical WOrK.ceeeeeoceccscccasces 6,507 1.0 Development.cceceseocceccccccccocnss 11,865 1.8
Computer applicationS.ecececccsccccsss 8,869 1.4 Department of the Interior.eeececscscss 7,483 1.1
Other activiti€S.eeesseessesscsscssscss 27,403 4,2 Department Of JUSTiCEesescssssescscse 555 (z)
NOt reported.ceccccsccccccscesecsscesses 9,178 1.4 Department Of LabOT...cceeeecccccces 698 0.1
1
NATIONAL INTEREST TOPICS Department of TransportatioN.cececces 38,491 5.9
Agency for International Development 2,143 0.3
TOtalieeseeccecoccesscccscssannse 721,158 100.0 Environmental Protection ABENCY.. ... 23,112 3.5
Health..eeeeeooeoosoocaccccoscacocccnsnne 11,742 1.6 :Afe"'i’é'f""'g"'é';f"""""' 42’;;2 ?'?
EducatioNeeceescoscscsoccscsscoscosssnsne 17,349 2.4 a ;ona c1§nce Oundation..eeese.. ’7 g 0'9
Teaching..eeceosscscesoccssscccoccscne 14,432 2.0 Nuclear Regulatory Commission....... 3,75 :
Other..cecesvecoccscscscsscccsasssccosse 2,917 0.4 Other department or agency...eececes 14, 0L4 2.1
ceeee ’ Agency not KNOWN.esesseesessccscssss 4,124 0.6
Environmental protection, pollution Agency not reported..cceccccecccsccs 2,257 0.3
CONtrOl.ceececceccasossosoccacscscccnse 84,024 11.7 | No Federal SUPPOrt...eceeccecesccscsecses | 357,701 54.5
SPaCEosesccscosssscsscacscscsasscscacans 29,470 4.1| Federal support not KnoWn.seseeeeseosss 19,708 3.0
National defens€.ceecsccosssssrscoscscs 125,001 17.3| Not reportedsccsssesccsescsccsssosscse 9,328 1.4

l1Area of national concern in which persons devoted the largest proportion of professional time.
2sum of individual agencies support may exceed total with Federal support because of multiple response.



Table 5. Basic Annual Salary Rate of Full-Time Employed Engineers: 1978

(Detail may not add to total because of rounding.

For meaning of symbols, see text)
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Engineers Engineers
Salary Salary

Number Percent Number Percent

Total employed full time in With salary reported!--Continued
February 1978.cecececccssscscees | 645,162 100.0 $20,000 to $24,999cc00c0scesscesesss | 150,202 23.3
$25,000 t0 $29,999¢csecccescesocases | 162,712 25,2
With salary reportedl..eceeeeeccscessss | 603,181 93.5 $30,000 to $39,999¢c0esccasccscnsses | 172,201 26.7
Less than $8,000..ccc00c000s00c0sasce 929 0.1 $40,000 t0 $49,999 cccccccceccrscces 37,829 5.9
$8,000 t0 $9,999cccecscccsscoccscnses 1,137 0.2 $50,000 8nd OVer.essscsceccossscccss 22,107 3.4
10,000 to $14,999cc0cceccscossaseces 9,207 1.4 Median Salaryeeeeecesssss(dollars),. | $27,275 (x)
15,000 t0 $19,999..ccccecsccscscenss 46,855 7.3 | Salary not reportedecccecccscsccsccccss 41,981 6.5

lRefers to salary for job held during the week of February 12-18, 1978.



Appendix A. Definitions and Explanations

The 1978 National Survey of Natural and Social Scientists
and Engineers was the fourth survey based on the 1970
population of scientists and engineers. It was conducted by
the Bureau of the Census for the National Science Founda-
tion. The first survey, the 1972 Professional, Technical, and
Scientific Manpower Survey,! was conducted among a
nationwide sample of approximately 150,000 persons who
were recorded in the 1970 Census of Population as being in
the experienced civilian labor force in 1 of 63 engineering,
scientific, or related occupations. The survey also included a
small sample of persons who had completed 4 or more years
of college, but were not in any of the specified occupations.
Based on responses in the 1972 survey and on criteria
established by the National Science Foundation, approxi-
mately 50,000 persons from the 1972 survey sample (ex-
cluding the small sample of college graduates) were chosen as
the sample for the series of longitudinal surveys known as the
National Sample of Scientists and Engineers. The 1978
National Survey of Natural and Social Scientists and Engi-
neers was the third survey in this longitudinal series; it was
preceded by surveys in 1976 and 1974.2

Questionnaires for the 1978 survey were mailed in
February 1978. After all data collection activities, 81 percent
of the sample (approximately 40,800 persons) completed
their questionnaires. The 19 percent who did not complete
their questionnaires included persons who refused to partici-
pate, the deceased, and persons who returned questionnaires
with insufficient information to permit processing. For an
analysis of response, see appendix E.

The estimates derived for this survey were prepared by
using a ratio estimation procedure and an adjustment for
nonresponse in 1978. For each sample case for which a
completed questionnaire was obtained, the information from
the 1978 survey was matched with the 1972 survey data and
the 1970 census data for the same person. Weights applied to
samples cases in the 1972 survey were then used to weight
the resultant matched data file. The weighting procedure for
the 1972 survey involved first the preparation of a prelimi-
nary estimate by weighting the results for each sample person
by the reciprocal of the probability of selection. As a second

! For a description of the 1972 survey and related matters, see
U.S. Bureau of the Census, Characteristics of Persons in Engineering
and Scientific Occupations: 1972, Technical Paper No. 33, U.S.
Government Printing Office, Washington, D.C., 1974.

?Results from the 1974 survey were published in U.S. Bureau of
the Census, Current Population Reports, Series P-23, No. 53, Selected
Characteristics of Persons in Fields of Science or Engineering: 1974,
U.S. Government Printing Office, Washington, D.C., 1975; results
from the 1976 survey were published in U.S. Bureau of the Census,
Current Population Reports, Series P-23, No. 76, Selected Character-
istics of Persons in Fields of Science or Engineering: 1976, U.S.
Government Printing Office, Washington, D.C., 1978.
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step, these weights were adjusted by applying a factor for
certain age-sex-race cells within each occupation category.
Within each of the cells, the factor was computed as the ratio
of the 1970 census count to the preliminary estimate. The
final 1972 weight was this factor multiplied by the inverse
of the probability of selection for each person. To the extent
that the data being tabulated and the estimated count of
persons in the cells are positively correlated, the ratio
estimate procedure will improve the reliability of the
estimate. A discussion of the reliability of the estimates,
including a description of the standard errors of totals and
percentages, is presented in appendix B.

A nonresponse adjustment was done in 1978 to reduce
the bias in the survey estimates due to the high nonresponse
rate in 1978. This adjustment was done separately for
inscope? and out-of-scope® persons, and included an adjust-
ment for the mortality in the longitudinal sample from 1972
to 1978. The first step in the nonresponse adjustment was to
adjust the nonrespondents for mortality from 1972 to 1978
by means of mortality tables for age-race-sex groups. The
second step was to determine the estimated proportion of
nonrespondents that were in-scope and out-of-scope. To
estimate these proportions, an intensive follow-up was
conducted to obtain interviews for a subsample of the 1978
nonrespondents. This follow-up showed that approximately
80 percent of the nonrespondents were in-scope and the
remaining 20 percent were out-of-scope. The final step was
to determine a nonresponse adjustment factor for different
age-race-sex cells. Within each of the cells, the factor was
computed as the ratio of the weighted count, using the 1972
weights, of the estimated total (i.e., respondent and nonres-
pondent) in-scope or out-of-scope persons, divided by the
weighted count of the respondent in-scope or out-of-scope
persons.

The final weight for the 1978 survey was the product of
the 1972 weight and the appropriate 1978 nonresponse
adjustment factor.

The definitions for many of the characteristics shown in
this report are self-explanatory or can best be understood by
referring to the appropriate 1978 questionnaire items or
reference lists (appendixes C and D). An explanation of the
other subjects is provided below.

Age in 1978. The reference period for age in 1978 was April
1978. The age classification is based on the age of the person
at his or her last birthday. The median age is that age that

3“Inscope’’ means “‘in a field of science or engineering.’
4 “Out-of-scope’’ refers to the category ‘‘not in a field of science or
engineering.”’



divides the distribution into two equal parts, one-half being
older than the median age and one-half younger. Median ages
were divided from an estimation process that distributed the
subject populations into 5-year age groups.

Race. The data on race are based on responses in the 1970
Census of Population. The “‘other races’’ category includes all
races not included in the specific categories listed.

Divisions of the United States. The divisions of the United
States comprise the following States:

New England: Connecticut, Maine, Massachusetts, New
Hampshire, Rhode Island, Vermont

Middle Atlantic: New York, New Jersey, Pennsylvania

East North Central: Illinois, Indiana, Michigan, Ohio,
Wisconsin.

West North Central: lowa, Kansas, Minnesota, Missouri,
Nebraska, North Dakota, South Dakota.

South Atlantic: Delaware, District of Columbia, Florida,
Georgia, Maryland, North Carolina, South Carolina, Virginia,
West Virginia.

East South Central: Alabama, Kentucky, Mississippi,
Tennessee.

West South Central: Arkansas, Louisiana, Oklahoma,
Texas.

Mountain: Arizona, Colorado, Idaho, Montana, Nevada,
New Mexico, Utah, Wyoming.

Pacific: Alaska, California, Hawaii, Oregon, Washington.

Outlying areas of the United States include Puerto Rico,
Guam, Virgin Islands, American Samoa, and Canal Zone.

Fields of science and engineering. Science or engineering
(S/E) fields are categories established by the survey sponsor,
the National Science Foundation, to identify persons who
could be classified as engineers or scientists under most
definitions. In general, to be classified into one of the fields,
a person had to have at least two of the following three
characteristics: (1) employment in the field, (2) attainment
of a specified educational level in an academic discipline
related to the field, or (3) self-identification, based upon
total education and experience, as being in the field. More
detailed information on the criteria for membership in a
scientific and technical field is given in U.S. Bureau of the
Census, Current Population Reports, Series P-23, No. 76,
Selected Characteristics of Persons in Fields of Science or
Engineering: 1976, U.S. Government Printing Office, Wash-
ington, D.C., 1978.

Highest degree held. Highest degree held in 1978 refers to the
highest academic degree awarded to the respondent in 1978
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or earlier. Data on highest degree held were derived as
follows: The level and the year of award of the highest
degree received by the respondent between January 1972
and 1978 surveys (this degree will be referred to as degree
““A'") were compared with the level and year of award,
determined from the 1976, 1974, and 1972 surveys, of the
previously-designated highest degree held by the respondent
(this is referred to as degree ““B’’). If degree A was at the
same level or at a higher level than degree B, and if its date of
award was later than that of degree B, degree A was
designated as the highest degree held in 1978; otherwise,
degree B was designated as the highest degree held in 1978.

The ‘“other degree” category includes persons whose
highest academic degree was one of the following: RN, LLB,
MD, and academic degrees other than those shown in the
tables.

Major field of study for highest degree held. The data on
major field of study refer to the major subject associated
with the highest degree held in 1978 determined by the
method described above. For persons who received their
highest degree held in 1978 after January 1972, the data are
derived from question 3 of the 1978 questionnaire (see
appendix C), or question 1, part b of the 1976 questionnaire
or from question 2, part b5 of the 1974 questionnaire. For
persons who received their highest degree in 1971 or earlier,
the data on major subject are based on the 1972 survey.

Employment status. Employed persons are those who re-
ported that they were employed, either full time or part
time, on vacation, or otherwise temporarily absent from a
job for health or personal reasons during the reference week
(February 12-18, 1978). The unemployed are persons who
marked the ‘‘unemployed and seeking work'’ category (box
3) of item 5a of the 1978 questionnaire (see appendix C), or
who indicated in item 7 that they were on layoff from a job.
All other persons were classified as ‘‘not in the labor force.”’

Unemployment in 1977. The data on unemployment in 1977
relate to the occurrence of unemployment during the entire
calendar year rather than just during a reference week.
Medians are based on the intervals shown in the tables.

Primary work activity in 1978. The data on primary work
activity in 1978 were derived, in general, from answers to
question 11b of the 1978 questionnaire. In certain instances
of nonresponse to question 11b, however, the data were
derived from an imputation procedure that used responses to
question 11a.

Type of employer. The data on type of employer in 1978 are
based entirely on responses to question 12 of the 1978
questionnaire.

Basic annual salary rate. The statistics on salary refer to the
basic annual salary associated with the job held in February
1978. The figures relate to salary before deductions for
income tax, Social Security, retirement, etc., but do not
include bonuses, overtime pay, or earnings from secondary
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jobs. For employees of educational institutions whose salary
was for 9 or 10 months, the salary rate was adjusted to a
12-month basis. Median salaries were derived by an estima-
tion process that distributed the subject population into
$1,000 intervals.

Job and occupational mobility in 1976 and 1978. The data
on mobility between 1976 and 1978 were derived from
answers on both the 1976 and 1978 questionnaires. Persons
were classified as with a “job change between 1976 and
1978" if they were employed in both 1976 and 1978 and
reported in the 1978 survey that their current job began in
1976 or later. Persons were classified as “same job in 1976
and 1978 if the beginning date of their most recent job was
in 1975 or earlier, and as ‘“‘not reported” if they did not
report the beginning date of the most recent job. For persons
with a job change, the detailed occupation of the 1978 job
was compared with that of the 1976 job, and persons were

classified as with the same or a different occupation or as
““occupation change not reported.”

Job and occupational mobility in 1974 and 1978 and in
1972 and 1978. The data on mobility between 1974 and
1978 and between 1972 and 1978 were derived from answers
on the 1974 and 1978 questionnaires and 1972 and 1978
questionnaires, respectively. The procedure was analogous to
that described for the data on job and occupational mobility
in 1976 and 1978.

Years of professional experience. Median years of profes-
sional experience are based on 1-year intervals.

Symbols. A dash (—) represents zero, and ‘X'’ means ‘‘not
applicable.” The symbol ‘“Z’’ means less than 0.05 percent.
The symbol “*** means based on fewer than 20 sample cases.
For the characteristic ‘“Unemployment in Calendar Year
1977,” the symbol ‘“27+' means that the median fell in the
category ‘27 weeks or more."’



Appendix B. Reliability of the Estimates and Standard Errors
of Totals and Percentages

There are two types of possible errors associated with
estimates based on data from a sample survey —sampling and
nonsampling. The following is a description of the sampling
and nonsampling errors associated with the 1978 Survey of
Scientists and Engineers.

SAMPLING ERRORS

The particular sample used for this survey is one of a large
number of possible samples of the same size that could have
been selected using the same sample design. Even if the same
schedules and instructions were used, estimates from each
of the different samples would differ from each other. The
deviation of a sample estimate from the average of all possi-
ble samples is defined as the sampling error. The standard
error of a survey estimate attempts to provide a measure of
this variation among the estimates from the possible samples,
and thus, is a measure of the precision with which an estimate
from the sample approximates the average result of all possi-
ble samples.

As calculated for this survey, the standard error also par-
tially measures the variation in the estimates due to response
errors (nonsampling errors), but it does not measure, as such,
any systematic biases in the data. Therefore, the accuracy
of the estimates depends on both the sampling and non-
sampling errors not measured by the standard error.

The figures presented in tables B-1 and B-2 are approxima-
tions to the standard errors of the various estimates for this
survey. A number of approximations and generalizations have
been used so that the standard errors would be applicable
to a wide variety of characteristics and still be prepared at
a moderate cost. Thus, the standard errors in the following
tacles provide an indication of the order of magnitude, rather
than precise measurements of the standard errors.

Standard errors on totals. Table B-1 presents the standard
crrors applicable to estimated totals for characteristics of
engineers. Linear interpolation can be used to determine
standard errors for estimated totals not specifically shown
in table B-1. In addition, standard errors for estimated
numbers not shown in these tables may also be computed
directly from the following standard error formula:

standard error of x = \}axz + bx

The ‘‘a’’ and ‘'b’’ parameters are:

Field “a’’ parameter ‘‘b’’ parameter

Engineers total. . . . .. —.0000152 53.3

For example, there are an estimated 54,164 engineers, total,
who were retired in 1978. The above table shows that a =
—.0000152 and b 5 53.3 for engineers, total. Thus, the
estimated standard error of 54,164 is

'\/(—.0000152)(54,164)2 + (63.3)(54,464) = 1,686

Standard errors on percentages. The reliability of an estimated
percentage, computed by using sample data for both the
numerator and the denominator, depends upon both the size
of the percentage and the size of the total upon which the
percentage is based. Estimated percentages are relatively
more reliable than the corresponding estimates of the
numerators of the percentage, particularly if the percentages
are 50 percent or more.

Table B-2 presents the standard errors of estimated per-
centages for engineers. Two-way linear interpolation can be
used to determine standard errors for estimated percentages
not specifically shown in table B-2. In addition, the standard
errors for percentages not shown in these tables can also be
computed directly from the following formula:'

standard error of the percentage p on a base of y =

Vo) (100-p)—7b

For example, an estimated 1.5 percent of the 721,158
engineers worked part-time in 1978. The above table shows
that b ® 563.3 for engineers. Thus, the standard error for the
1.5 percent on a base of 721,158 is

\/ (1.5) (100 — 1.5) (63.3) =.10 percent
721,158

Standard error intervals. The sample estimate and its
estimated standard error enable one to construct interval
estimates that include the average result of all possible
samples with a known probability. For example, if all
possible samples were selected, each of these surveyed under
identical conditions and an estimate and its estimated stand-
ard error were calculated from each sample, then:

1. Approximately 68 percent of the intervals from one
standard error below the estimate to one standard error
above the estimate would include the average result of all
possible samples.

2. Approximately 90 percent of the intervals from 1.6
standard errors below the estimate to 1.6 standard errors
above the estimate would include the average result of all
possible samples.

3. Approximately 95 percent of the intervals from two
standard errors below the estimate to two standard errors
above the estimate would include the average result of all
possible samples.

'The tables for the standard errors of percentages for most scientific
and engineering fields (SEF’s) were combined. The tables of standard
errors given for such collapsed groups are always conservative, i.e., the
table for the SEF with the largest standard errors was chosen to repre-
sent all the SEF’'s in the group. Because of this, the standard errors
calculated directly from the formula may differ slightly from those found
in the tables.

15
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Table B-1. Standard Errors of Totals

(68 chances out of 100)

Size of estimate Engineers
10 70
200......... Ceeseeaaes PPN ceeee 100
0O 160
0 PP 190
1.000. ... i ettt itenrerronnnnns 230
2,500, ... i e e e e e e 370
5,000, .. 0t tiiiiiniiii e 520
10,000.............. et PR 730
25,000, ... ittt e i e 1,150
50,000....0.0000eninnns Chteeeee e 1,620
75,000, . ... 0ttt ettt e 1,980
100,000...... ettt e 2,280
150,000, ..000tevienernnnnncacsennns 2,770
200,000.. ... 00t inieecnnennnnoncnas 3,170
250,000, ... 000 iiiininnas e 3,520
300,000.. ...t iiiterarenccnnnnes 3,830
400,000. ... ... ciiiieiennnnncanennns 4,350
500,000........... e Chee e 4,780
600,000.. ... 0ttt ninnnenceennnas 5,150
700,000, ... it eeinennnrnnnnenneas 5,470
800,000.....c0iiivninnenrnnennannns 5.470

Table B-2. Standard Errors of Percentages for Engineers

(68 chances out of 100)

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for
a particular sample one can say with specified confidence that
the average result of all possible samples is included within
the constructed interval.

Standard errors may also be used to perform hypothesis
testing, a procedure for distinquishing between population
parameters using sample estimates. The most common types
of hypotheses appearing in this report are: 1) The population
parameters are identical, versus 2) they are different. An ex-
ample of this would be comparing the mean annual income
of men versus the mean annual income of women. Tests may
be performed at various levels of significance, where a level
of significance is the probability of concluding that the
parameters are different when, in fact, they are identical.

All statements of comparison in the text have passed a
hypothesis test at the 0. 10 level of significance or better, and
most have passed a hypothesis test at the 0.05 level of
significance or better. This means that, for most differences
cited in the text, the estimated difference between parameters
is greater than twice the standard error of the difference. For
the other difference mentioned, the estimated difference

Base of percentage 1 or 99 2 or 98 5 or 95| 10 or 90| 15 or 85| 25 or 75 50
100..... ettt . . 7.5 10.6 16.5 22.7 27.1 32.8 37.9
200, i i e, 5.3 7.5 11.7 16.1 19.1 23.2 26.8
500......... et . 3.4 4.7 7.4 10.2 12.1 14.7 16.9
700, .ot i e e 2.9 4.0 6.2 8.6 10.2 12.4 14.3
1,000............ et 2.4 3.4 5.2 7.2 8.6 10.4 12.0
2,500.......... . e e 1.5 2.1 3.3 4.5 5.4 6.6 7.6
5,000.......00000000. e 1.1 1.5 2.3 3.2 3.8 4.6 5.4
10,000, . .00t iiinnninnenanns e 0.8 1.1 1.7 2.3 2.7 3.3 3.8
25,000, ...ttt 0.5 0.7 1.0 1.4 1.7 2.1 2.4
50,000.............. e 0.3 0.5 0.7 1.0 1.2 1.5 1.7
75,000, ... .0ttt 0.3 0.4 0.6 0.8 1.0 1.2 1.4
100,000.....c0ivviennnnnnn. . 0.2 0.3 0.5 0.7 0.9 1.0 1.2
150,000.. ... civtnt i 0.2 0.3 0.4 0.6 0.7 0.8 1.0
200,000......cieiiiiieinennnnnn 0.2 0.2 0.4 0.5 0.6 0.7 0.8
250,000, ... 0t 0.2 0.2 0.3 0.5 0.5 0.7 0.8
300,000........ et 0.14 0.2 0.3 0.4 0.5 0.6 0.7
400,000........c0iiiiiiiinnnns 0.12 0.2 0.3 0.4 0.4 0.5 0.6
500,000........000tivtiiininnn 0.11 0.2 0.2 0.3 0.4 0.5 0.5
600,000......c.0c0eiiiiiiiiinnnnn 0.10 0.14 0.2 0.3 0.3 0.4 0.5
700,000, ...t iiiiiiiian, 0.09 0.13 0.2 0.3 0.3 0.4 0.5

0.08 0.12 0.2 0.3 0.3 0.4 0.4




between parameters is between 1.6 and 2.0 times the stand-
ard error of the difference. When this is the case, the state-
ment of comparison will be qualified in some way; e.g., by
use of the phrase ‘some evidence.’’

For example, of the 721,158 engineers, in 1978, 22.8 per-
cent have the master’s degree as the highest degree held in
1978. The standard error of this percent as computed from
table B-2 is 0.4 percentage points. Based on these data, we
may conclude that the percentage of engineers with the
master’'s degree as the highest degree held in 1978 lies be-
tween 22.0 percent and 23.6 percent with 95 percent con-
fidence, i.e., within 2 standard errors.

Standard errors of differences between estimates. The figures
in these tables are not directly applicable to standard errors
of differences between two sample estimates. The standard
error of the estimated difference between two figures may
be approximated by the square root of the sum of the squares
of the standard error of each estimate. This approximation
will yield an exact result when the two characteristics are un-
correlated. If the two characteristics are positively (negatively)
correlated, the approximation will overestimate
(underestimate) the standard error of the difference. For a dif-
ference between two sample estimates, one of which
represents a subclass of the other, the table can be used with
the difference considered as the sample estimate.

For example, of the 721,158 engineersin 1978, 67.6 per-
cent have the bachelor’s as the highest degree held in 1978.
The standard error of this percent as computed from table
B-2 is 0.4 percentage points. The standard error of the dif-
ference between the percentage of those with bachelor’'s
degrees and the percentage of those with master’s degree
(i.e. 67.6 — 22.8 ® 44.8 percent) is then approximately

\/(0.4)2 + (0.4)2 = 0.6 percentage points

Based on these data, we may conclude with 95 percent
confidence that the average estimate of the difference of the
percentages derived from all possible sample lies within the
interval 43.6 percentage points to 46.0 percentage points.

Standard errors of medians. The figures in these tables are
not directly applicable to standard errors of estimated
medians. The sampling variability of an estimated median
depends upon the size of the base as well as on the distribu-
tion from which the median is determined. An approximate
method for measuring the reliability of a median is to deter-
mine an interval about the estimated median, such that there
is a stated degree of confidence that the median based on
all possible samples lies with the interval. The following pro-
cedure may be used to estimate confidence limits of a
median based on sample data:

1. Determine the standard error of a 50-percent characteristic
from the appropriate standard error table (table B-2)
using the appropriate base.

2. Add this standard error to 50 percent to obtain an
upper boundary percentage and subtract this standard er-
ror from 50 percent to obtain a lower boundary percentage.
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3. Using the cumulative distribution from which the median
is derived, read off the numbers corresponding to the
boundary percentages. The interval between these two
numbers (i.e., the confidence limits) will be the 68-percent
confidence interval. A 95-percent confidence interval may
be determined by finding the values corresponding to 50
percent plus or minus twice the standard error in step 1.

For example, the data for 1978 indicate that the estimate
of the median age for engineers is 47.0 years. The distribu-
tion of engineers by age is shown in the table below:

Age Percent- Cumulative

(years) age distribution

Under 30........... 0.9 0.9
30to34........... 10.9 11.8
356t039........... 16.0 ’ 27.8
40to44 ........... 15.9 43.7
45t049 ........... 15.4 59.1
50to54 ........... 15.6 74.7
556t0 59 ........... 11.6 86.3
60to64 ........... 6.8 93.1
65t069........... 4.1 97.2
70 andover. . ....... 2.8 100.0

From standard error table B-2, the standard error of a 50-
percent characteristic with a base of 721,158 is 0.5 per-
centage points. From the table of cumulative age distribution,
the percentage point that corresponds to 45 years is 43.7
percent and to 50 years is 59.1 percent. The lower confidence
limit corresponding to 49.5 percent (50 percent minus 0.5
percent) is found by linear interpolation between 45 years and
50 years to be 46.9 years, i.e.,

49.5 — 43.7

45 + (50 — 45) =46.9

59.1 — 43.7

Similarly, the upper confidence limit corresponding to 50.5
percent (50 percent plus 0.5 percent) is found to be 47.1
years:

50.5 — 43.7)

45 + (50 — 45) ( =47.2

59.1 43.7

Consequently the 68-percent confidence interval, as shown
by the data, is from 46.9 years to 47.2 years. Likewise, we
could conclude that the 95-percent confidence interval is from
46.7 years (the distribution point corresponding to 49.0 per-
cent) to 47.4 years (corresponding to 51.0 percent).

NONSAMPLING ERRORS

In general, nonsampling errors can be attributed to many
sources: Inability to obtain information about all cases; defini-
tional difficulties; differences in the interpretation of ques-
tions; inability or unwillingness of the respondents to provide
correct information; mistakes in recording or coding the data;
and other errors of collection, response, processing, coverage,
and estimation for missing data. As the above list indicates,
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nonsampling errors are not unique to sample surveys, since
they can, and do, occur in complete censuses as well.

The primary source of nonsampling error in the 1978
National Sample survey is probably the high nonresponse rate.
An adjustment in the estimation procedure for the 23 per-
cent noninterview rate in the 1972 survey and the additional
19 percent nonresponse rate in 1978 was made, but there
still remains some unknown bias in the estimates due to dif-
ferences in the characteristics of those who were inter-
viewed in 1978 and those who were not.

It should also be pointed out that estimates for this survey
do not represent those who have entered the labor force in
scientific and engineering fields since 1970. In particular, this
survey does not include the large numbers of graduates pro-
duced since 1970. This causes significant biases for such
items as the relative distributions of sex, age, and race and
the unemployment figures if the results are assumed to be
indicative of the current scientific and engineering fields in-
cluding new entrants since 1970.



Appendix C. Questionnaire and Reference Lists

0.M.B. No. 99-S77003; Approval Expires December 31, 1978

r:;}ﬁ,?ms'ZéD U DEP;S:;E:L?’;SS::E»EEJE NOTICE - Your report to the Census
Bureau is confidential. it may be

1978 NATIONAL SURVEY OF seen only by sworn C'ens'us emo_lor.ee:

NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS ey, e used only for staristica

Pam /zead instructions

carefully before answering questions.

Answer as accurately as you can by print-
ing your reply clearly or by entering an*‘X"’
in the box next to the appropriate reply.

When the instructions for a question direct
you to enter a code and description from a
list, please refer to the reference list
attached to this questionnaire.

PLEASE

Bureau of the Census
ggg”'-”f 1201 East Tenth Street
RETURN TO Jetfersonville, Indiana 47132

A. Do you currently live in the State (or foreign country) printed in the
above mailing label?

1 [_] Yes, same State (or foreign country)

2 No, different State (or foreign country) — Please enter [_I_]
your current State (or foreign country) of residence

FROM THE DIRECTOR
BUREAU OF THE CENSUS

This is the final questionnaire for the series of surveys known as the National Sample of
Scientists and Engineers. The National Science Foundation, the project sponsor, and the
Bureau of the Census wish to thank you for your invaluable contribution to this program.
Each of the biennial surveys has given policymakers and planners an increasingly clearer
view of the dynamics of the educational system and the job market for one of the Nation’s
central resources—highly trained persons. The goal of this final survey is to complete the
picture for the decade of the 1970’s.

Thus, we are asking you to provide one final report on your employment and related topics.
The quesionnnaire is much shorter than previous ones. Please note that the sample includes
many kinds of highly trained persons in addition to scientists and engineers. For the survey
to be successful and yield truly representative information, it is important that each person

fill out and return the questionnaire.

Please complete the questions which follow on pages 2 through 4 and return your question-
naire in the enclosed preaddressed envelope. For some questions you are instructed to
enter a code and description from Reference List A, B, or C. These lists are attached to
the questionnaire.

This information is being collected under the authority of the National Science Foundation
Act of 1950, as amended. The information you provide is confidential and may be seen
only by sworn employees of the Bureau of the Census. The information cannot be used
for anything but statistical purposes and cannot be given to any other Government agency,
private concern, or individual. The data will be released only in the form of statistical
summaries from which it will be impossible to identify information about any particular
person. Your response is entirely voluntary, and your failure to provide some or all of

the requested information will in no way adversely affect you.

Thank you for your cooperation.

Sincerely,

MANUEL D. PLOTKIN

Enclosure
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PART | - EDUCATION AND TRARNND - -

1. Since January 1972 have you attended any college, university, or
other post high school institution?

1) Yes - Continue with question 2a

2 | No - Skip to question 4

2a. What is the highest degree you have RECEIVED since
January 19727

Mark only one box

1 [[] Associate

2] Registered Nurse (R.N.)

3 ("] Bachelor's

4 ["] Master's

s (] Furst Professional Non-Medical
(J.0., LL.B., Th.B.)

6 [_) First Professional Medical

(D.D.M., D.D.S., D.0., D.V.M,, M.D)
7(_] Doctorate
8 { ] Other -

Specity

9| None - Skip to question 4

b. When was this degree awarded?
1t you received more than one degree at the same level

(e.g., two master's degrees), enter the year of award of the 19
most recent one.
3. What was the major field of study of the degree you Code Description from Reference List A

described in question 2?7

Enter code and description from Reterence List A,

4 Aside from formal education, which of the following types of
training did you receive in 1976 or 19777

Mark the appropriate year for each type
of training you have received,

(1) ON-the-job traInINg . . . . o o oot e e et e s
(2) Military training Applicable to civilian occupations . . .. . ..
(3) Extension or correspondence COUrses . ... ...........
(4) Courses at employer’s tratming facility .. ............
(5) Courses at adult educationcenter . .. ...............
(6)Other fralnING . . . . ..ttt
(TYNORE . o e e

a. 1976 b. 1977
') 0
2] 2]
3] 3]
al7] sL)
s() s
sL) slJ
7] 0]

PART 1l - EMPL

OYMENT STATUS

Sa. What was your employment status during the week of
February 12-18, 1978?

1+ (7] Employed full time (including self-employed
full time) - Skip to 6a

2[_] Employed part time (including self-employed
pait time) — Answer 50

3{ ") Unemployed and seeking work — Go to Part 11/
4[| Not employed and not seeking work — Skip to 7

b. It you worked part time, were you seeking full-time work?

117 ] Yes
1]

2| ]No

6a. Were you working in a position related to science or
engineering during the week of February 12-18, 1978?

1[JYes - Go to Part 111
2] No - Answer 6b

b. What was the most important reason for taking this position?
Mark only one box

1 {_] Preferred nonscience or nonengineering position

2 ] Promoted out of science of engineering position

3 [ 7] Pay was better in nonscience of nonengineering position
4 (7] Locational preference

s [~ Science or engineering position not available

6 [~) Other -
Specity

(Go to Part I11)

1. It you were not employed and not seeking work during the
week of February 12-18, 1978, what was your most
important reason for not seeking work?

Mark only one box

1] On vacation or otherwise temporarily absent from a job for
health or personal reasons

2" On layoff from a job

3(_j Retired

4[] Student

s [) Tending to family responsibilities

6 [ Could not find work or believed no jobs available
in my particular field

7 ; Other — Specity

(Go to Part 111)

FORM PMS.26D (9-26-77) Page 2




PART Il - JOB ACTIVITIES

INSTRUCTIONS

a. Complete questions 8-15 for the job held during the week of February 12-18, 1978, or, if you did not hold
a Job during that week, complete these questions for your most recent job prior to that week.

b. If you held more than one job, please report only the job at which you worked the greatest number of hours.

Job held during the week of February 12-18, 1978, or most recent prior job.

8. Where did you work? City

Write 1n city and State or foreign country of
company, business, agency, or other employer.

] | State or foreign country

bd

What kind of business was this? Code Description from Reference List B

Enter code and description from ] ]
Reference List 8.

10. What was your occupation? Code Description from Reference List C

Enter code ard description from l
Reference List C.,

11a. What percent of working time did you devote to 01— % Management or administration of research and development

each of the following activities? 02— % Management or administration of other

Entries should sum to 100%. than research and deve lopment

PLEASE NOTE 03— % Teaching and training - preparing and teaching courses,

Basic research is study directed toward gaining guiding and counseling students or trainees

scientific knowledge primarily for 1ts own sake.

Applied research 1s study directed toward oa_______ % Basic research

gaining scientific knowledge in an effort

to meet a recognized need. os—__ % Appled research

Development 1s direction of the knowledge

ga,ne:’,mm research toward production og' o6 % Development - product, process, and technical development

ful terials, di s, systems, and

ﬁv:mm.a ernals, devices, =¥ 07— % Report and technical writing, editing, information retrieval
os— % Clinical diagnosis
09 % Design of equipment, processes, models
10 % Quality control, testing, evaluation, or inspection
1m—— % Operations - production, maintenance, construction, installation
12 % Distnbution - sales, traffic, purchasing,

customer and public relations
13— % Statistical work - survey work, forecasting, statistical analysis
ra— % Consulting
1s— % Computer applications
t6— % Other activities - Specity
TOTAL-=100%
b. Among all these activities, which was your Code  (C1-16 from Question 11a).

primary and which was your major secondary

F 11l in the appropriate code numbers (01-16)

from question 11a, (:I:I Secondary work activity

12. Which category best describes the type of o1} Business or industry, including self-employed

organization of your principal employment

or postdoctoral appointment? 0z ! Jumior college, 2-year college, technical institute

03 7~ Medical school

oa | 4-year college or university, other than medical school
os | Elementary or secondary school system

o6 " | Hospital or climc

o7 Non-profit organization, other than
hospital, clinic, or educational institution

o8, U.S. military service, active duty, or Commissioned
Corps, e.g., USPHS, NOAA

09 | U.S. Government, civilian employee
10 (") State government
11 ("] Local or other government — Spec:ty‘

Mark only one box

12 "] International agency
13| Other - Spec:!p

FORM PMS.260 (9.26-77)

Page 3 PLEASE CONTINUE TO DESCRIBE
age THIS JOB ON PAGE 4 o



PART Il — JOB ACTIVITIES -~ Continved

13. What was the basic salary associated with this
position? (If not working during February 12-18,
report ending salary of most recent prior job.)

If vou were on a postdoctoral appointment,
include stipend plus allowances. (Basic salary
refers to salary before deductions for income tax,
social security, retirement, etc. but does not
include bonuses, overtime, summer teaching, or
other payment for secondary jobs.)

Job held during week of February 12—

18,1978, or most recent prior job

a§ .00
b. 1 [ ) Peryear
21 | Per month
3 Per week
¢. It academically employed, mark whether salary is for -

1(_]9-10 months
2{7) 11-12 months

14. Between what dates did you hold this position?
Enter month and year
Consider a change in positions to have occurred
1f there were sigmificant changes in your duties,
level of responsibility, or occupation, even if
you continued to work for the same employer.

T
|
i
. Beginning month |
and year: !

-_
1
[}

b. Ending month
andyearr  ________ OR [)Present

15a. Was ANY of your work supported or sponsored
by U.S. Government funds?

1 [_ ] Yes - Continue with 15b
2171No

z Skip to 16a
3[ "] Don't know e

b. Which of the following agencies or departments
were supporting the work?

Mark as many as apply

o1 [_1AID (Agency for inter-
national Development)
o2 [~ ] Department of Agriculture
03 [ Department of Commerce
o0a [ Department of Defense
os [ ") Department of Energy
Department of Health,
Education, and Welfare
o6 [ Alcohol and Drug Abuse
Mental Health Administrat:on
07 [ NIH (National Institutes
of Health)
o8 ] Office of Education
os (] Other HEW — specity,,

" Department of HouSing and
Urban Development

11 ] Department of the Interior

12 ) Department of Justice

13 [_] Department of Labor

14 [ Department of Transportation

1s (] EPA (Environmental
Protection Agency)

16 (_)NASA (National Aeronautics
and Space Administration)

17 [ NSF (National Science
Foundation)

18 (] Nuclear Regulatory Commission

19 (] Other agency or department -
Speciry‘

20 ) Don't know source agency
or department

PART IV -~ OTHER INFORMATION

16a. At anytime during calendar year 1977 were you
without a job AND actively seeking employment?

1] Yes - Continve with 16b

2 :No - Skip to question 17

b. For how many weeks were you seeking employment?

1 j 1104 weeks
2, 5to 10 weeks
37111 to 14 weeks

T
47 15 to 26 weeks
s 7] 27 weeks or more

17. How many years of professional experience, includ-

ing teaching, have you had? Enter number of years Years
18. Based on your total education and experience, what Code Description from Reference List C
do you regard yourself as professionally? l ]
Enter code and description from Reference List C.
19. Listed at the right are selected topics of o1 ]Health os 7] Food production and technology

critical national interest. If you devote a
significant proportion of your professional time

to any of these problem areas, please mark the
box for the one on which you spend the MOST time.

Mark only one box

oz, | Environment protection,
pollution control
Educatior:
o3[ ' Teaching
oa | ' Other
os "] Space
o6 '~ 1 National defense
07 (_] Crime prevention and control

o9 "] Energy and fuel
10 ") Other mineral resources
11 (] Cominunity development and services

12 ("] Housing (planning,
design, construction)

13 (7] Other - Spocuy.(

14 ("] Does not apply

20a. Are you physically handicapped?

' Yes = Continue with 200
2 _1No - Skip to question 21

b. What is the nature of your handicap(s)?

1 ] Visual 3] Orthopedic
Mark as many as apply 27 Auditory 4[] Other ~ SpoclryJ
21. Is your ethnic heritage Hispanic? v ) Yes
(Mexican, Puerto Rican, Cubar, Central or South ) 7 No

American, or other Spanish culture)

22. In the event that it is necessary to contact you to
clarify some of the information you provided, may
we contact you by telephone?

"] Yes - Enter number(s) on which
you can be reached ——p

Area code : Telephone number
)

Area code ! Tele
[ No rea co : phone number
(]

23. Please print yowr name here | Date prepared

]

[}

4
FORM PMS.260D 19-26-771 Pﬂ‘e 4 Bus NT 1977- 750-848



PLEASE DETACH BEFORE RETURNING YOUR COMPLETED QUESTIONNAIRE

REFERENCE LIST A - MAJOR FIELDS OF STUDY

This hist 1s to be used in answering question 3 about the field 1n which you have obtained study or training. It is divided Into two
sections: Section | 1s a hist of fields of academic study generally leading to bachelur's or higher degrees; Section Il 1s a list of fields of
study and training below those generally leading to a bachelor’s degree.

Please scan tne entire list, choose the appropriate answer for the question and then enter the code and description in the appropriate
section of question 3. If none of the categories listed below adequately describes what you were studying of being trained in, use the
‘‘Other’’ category (code 600 or 625) and enter a brief description of what you were studying in the space provided on the questionnaire.

Section | - FIELDS OF ACADEMIC STUDY LEADING TO BACHELOR'S OR HIGHER DEGREES

Code Description Code Description
Biological and Agricultural Sciences and Related Fields Mathematical Sciences

501  Agrniculture, business 557  Mathematics

502  Agriculture, general $58  Statistics and actuarial sciences

S03  Agronomy, field crops §59  Computer sciences and systems analysis

504  Anatomy and histology 500  Operations research/management science

508 Animal physiology
$06  Animai science
507 Bacteriology, vitology, mycology. parasitology

g:: guochemlslry Physical Sciences
hology, general
$10  Biophysics 2:? é:ler:?sog\y
511 Botany, general 593 G hy
512 Dairy science (daity husbandry) 563 Meloglaol y
By Benoon ) Meleonne
14 arm management Y
S15  Fish and game or wildlife management ::2 ghysu:al scwncei. general
S16  Food science (food technology and processing, daily 567 0”":1&7 an% geophysics
manufacturing and technology, food industry) 568 Pf‘ea oglrao y ner fiel
s17 FOIES"Y ysical sciences, other fields

$S18  Genetics
519 Horticulture
$20  Immunology

521  Microbiology Psychology
$22  Plant pathology $69 Chinical
$23  Plant physiology §70  Educational
2;: §o|| science (so:l management, soil conservation) §71  General psychology
0ology, general
526 Biological and agricultural sciences, other tields 512 Psychology. other helds
Education
527  Biological sciences education Social Sciences
$28  Mathematics education 5§73 Anthiopology
§29  Physical sciences education 574  Area studies, regional studies
$30  Trade and industrial training §75 Economics,‘agricultural
531 Education, other fields 576 Economics, except agricultural
17 Foreign service programs
Engineering 593 Geography
§79  History
532 Aerospace, aeronautical, astronautical, and related fields 580  Industrnial relations
533 Agncultural S81  International relations
534 Architectural 582  Political science or government
$35  Chemical, petroleum refining 583 Public administiation
536 Civil, construction, transportation S84  Social sciences, general
537 Electucal, electronics S85  Social work, social administration, social welfare
538 Engineering sciences, mechanics, physics 586  Sociology
539  Engineering technology 587  Social sciences, other fields
S40 E “samitary eng ng
$41  General or unified
542  Industnal
543  Mechanical .
S44  Metallurgical, matenals, ceramics Arts, Humanities, and Other Specialties
545  Mining, mineral, geological 588 Arts, general
546  Naval architecture and marine engineering 589 Business and commerce, including accounting, hotel
547  Nuclear and restaurant administration, and secretarial studies
548  Operations research ‘systems engineering $90  English and journalism
S49  Petroleum $91  Fine and applied arts, all fields
§50  Engineering, other fields 592  Foreign language and literature, all fields
593  Geography
Health Fields 594  Home economics, all fields
$95  Law or prelaw
$51  Medicine or premedicine, and clinical medical sciences 596  Library science
$52  Nursing (4 year or longer program) $97  Military science, including merchant marine deck officer
$83  Pathology 598  Philosophy, all fields
$54  Pharmacology 599 Religion and theology, all fields
§§5  Pharmacy 600  Other (Describe briefly under the applicable item on
$56  Health professions, other fields (4 year or longer program) the questionnaire.)

Section Il - FIELDS OF ACADEMIC STUDY AND OCCUPATIONAL TRAINING RELATED TO PROGRAMS
BELOW THE BACCALAUREATE

Code Description Code Description
Data Processing-related flelds of study or training Other fleids of study or training
601  Computer programming 616  Business and commerce-related fields of study
602  Computer opetating of traiming
603 Al other data processing fields of study or training 617  Craft (skilled) occupations-related fields of study ot
training (such as carpentry, bricklaying, tool and die
Engineering-reiated fields of study or trainin, making, etc.)
¢ ¢ Y t 618  Educational-related fields of study or training
604  Drafting and design, all fields 619  Home economics
605 Aeronautical technology 620  Nursing and other health service-related fields of
606  Architectural or building technology study of training

607  Chemical technology 621
608  Civil technology
609  Electrical and electronics technology

Operative occupations-related fields of study or traiming
(such as machine operation, driving, inspecting, etc.)

610  Industrial technology 622  Police technology or law enforcement
611  Mechanical technoiogy 623  Sales and marketing-related fields of study of training
612 Al other engineering-related fields of study or training 624  Service occupations-related fields of study of training
(such as cook, beautician, firefighter, etc.)
Science-related fields of study or training 625  All other fields of study of training (Describe brietly

under the applicable item on the questionnaire.)
613  Agriculture

614  Forestry

615  Other science-related fields of study or training

FORM PMS.260 9:26-77)
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REFERENCE LIST B - KINDS OF BUSINESSES

This list 1s to be used in answering question 9 about the kind of business or industry for which you worked. Please scan the entire list,
choose the appropriate answer for the question and enter the code and description from this list. If none of the categories listed below
adequately describes the kind of business for which you worked, use the ‘‘Other’’ category (code 731).

Code

701
702
703
704
705
706
107

708

710
n

m
n3

714
715
116
nm

118
19

Description

Manufacturing

Aircraft, aircraft engines, aircraft parts

Chemicals and allied products

Electrical machinery, equipment and supplies for the
generation, storage, transformation, transmission,
and utilization of electiical energy

Electronic apparatus, radio, television and communication
equipment and parts

Electronic computers, accounting, calculating and
office machinery and equipment

Fabricated metal products (except ordnance, machinery
and transportation equipment)

Machinery (except electrical) including engines and
turbines, farming and construction machinery, mining,
metalworking and other manufacturing and service
industry machines

Motor vehicles and motor vehicle equipment including
trucks, buses, automobiles, railroad engines and cars

Ordnance, including manufacture of arms, ammunition,
tanks, and complete guided missiles, space vehicles
and equipment

Petioleum refining and related industries

Primary metal industiies, including smelting, refining,
rolhing, diawing, alloying, and manufacture of castings,
forgings and other basic metal products

Piotessional and scientific equipment and supplies

Other manufacturing including printing and publishing

Educational Institutions

College or university (offering at least a bachelor's degree)
Juniof college or technical institute

Medical school

Other educational institutions

Health Services

Hospital or clinic
Other medical and health services

Code

131

132
733
734
135
37
136

Description

Other Kinds of Business

Agriculture, forestry, and fishenes

Business, personal, and professional services

Construction

Engineering or architectural services

Finance, insurance, or real estate

Mining and petroleum extraction

Private, nonprofit organizations other than
educational institutions and hospitals

Professional and technical societies

Research institutions

Retail and wholesale trade

Transportation, communication, or other public utilities

Other (Describe brietly under the applicable item
on the questionnaire.)

Public Administration (Include only uniquely governmental
activities, such as the U.S. Postal Service, U.S. Air
Force, State court, Department of Motor Vehicles, city
building inspection, or city public welfare. For example,
1t you work for the U.S. Postal Service use code 733,
Federal public administration; on the other hand, if you
work at a Veterans' Administration Hospital, use code 718,
Hospital or clinic; 1f you work at a State university, use
code 714, College ot university; if you work for a county
10ad building agency, use code 722, Construction; 1f you
work 1n 3 Defense Department research laboratory, use
code 728, Research institution.)

Uniformed military service

Federal public administration

State public administration

Local public administration (city, county, etc.)
Regional government

Other government

REFERENCE LIST C — OCCUPATIONS

This list 1s to be used 1n answering questions 10 and 13 about your occupational classificat:on. Please scan the entire list, choose the
It you cannot find exactly the right entry, please choose the one that

appropirate entry and enter the code and description from this list.

comes nearest to 1t. If none of the entries 1s at all apptopriate, use the ‘‘Other’’ category (code 475) and enter a brief description in the

space provided or the questionnaire.

Code

401
402
403
404
405
406
407
408
409
410
411
412
413

4l4
415
416
417

418
419
420
421

422
423

424
425
426
427

428

429
430
431
432
433

434
435
436
437

Description
Engineers, including college professors and instructors
Engineer, aeronautical and astronautical
Engineer, agricultural
Engineet. chemical
Engineer, civil and architectural
Engineer, electrical and electronic
Engineer, industrial
Engineer, mechanical
Engineer, metallurgical and matenals
Engineer, mining, petroleum, and geological
Engineer, nuclear
Engineer, envitonmental and sanitary
Engineer, operations research systems
Engineer, other fields Describe brietly under tne
applicable item on the questionnaire.)

Computer Specialist, inciuding college professors
and instructors

Computer programmer

Computer systems analyst

Computer scientist

Other computer specialist (Describe brietly under the
dpplicable item on the questionnaire,)

Mathematicians and Statisticians, including college
professors and instructors

Actuary

Mathematician

Statistician

Operations research analyst

Physical Scientists, including college professors
and nstructors

Chemist

Earth scientists including geologists,
geophysicists, etc.

Physicist, astronomer

Atmospheric scientist, mateorologist

Oceanogtapher

Other physical scientist (Describe)

Biological Scientists, including college professors
and instructors
Agricultural scientists, including foresters
and conservationists
Biological scientist
Biochemist
Bny)hysnc-sl
Medical scientist, excluding persons who are .
primarily medical practitioners; see Health Occupations
Other biological scientist (Dascribe)

Social scientists, including college professors anc instructors
Economist
Psychologist
Sociologist or anthropologist
Other social scientist (Describe brietly under the
applicable item on the questionnaire.)

Code

476
457
458

459
460

461

Description

Health Occupations, including persons who are primarily
practitioners. Persons engaged primarily in medical
research, teaching, and simitar activities use code 432,
Medical scientist.

Physician or surgeon

Technician, dental

Technician, medical

Other health occupation (Describe brietly under the
applicable item on the questionnaire. !

Technicians and Technologists, except medical

Designer, electionic parts and machine tools

Designer, 1ndustnial

Designer, other

Draftsman

Surveyor

Technician, biologicar and agricultural

Technician, electrical and electronic

Technician, constiuction, highways, and architectural

Technician, mechanical

Technician, other engineering

Technician, physical science

Technician, other fields (Describe brietly under the
applicable item on the questionnaire.)

Teachers

Teacher, elementary school

Teacher, secondary school

Teacher, college and university, excluding engineering
and sclence (Engineering and science teachers see
codes 401-437 above. )

Administrators, Managers, and Officials, excluding farm

Urban and regional planner

College president or dean

Administiator or manager, scientific and technical
research and development

Administrator ot manager, production and operations

Administrator, manager, or official, all other, excluding
self-employed

Seif-employed proprietor

All Other Occupations

Accountant

Attorney or judge

Sales worker

Clernical worker (such as bookkeeper, secretary, etc.)

Clergy

Craft worker (such as baker, carpenter, electrician,
mechanic, repair worker)

Faimer (owner, manager, tenant, or faim laborer)

Fite fighter or police

Laborer, except faim

Librarian

Merchant or shopkeeper, self-employed

Operative (such as assembler, factory worker, miner,
welder, tiuck driver, etc.)

Postal worker

Other occupations, not specified above (Describe
briefly under the applicable item on the questionnaire.)

FORM PMS.26D 19:26-77)




Appendix D. Source of Data

Characteristic Table Item number on 1978 questionnaire
number

Age in 1978%.......... ceseeen et eetcnccscecasresens 1 (From the 1970 census response)

SeXev.iiiaranan Leeecocenons ceeeeaas ceteeaenn cevee 1 (From the 1972 survey response, if
available; otherwise from the 1970
census response)

Race*....... Cteesecesetcestceattesecssessesesronnnn 1 (From the 1970 census response)

Residence in 1978.............. ceteerecaas ceceeeons 1 A, page 1

Professional identification.......eceevueees ceeaeee 1 Part IV, 18

Hispanic heritage............ Ceesseeseseetesentnnans 1 Part IV, 21

Occupation in 1978......c0000000.. eseeressassasaes 1 Part III, 10

Highest degree held»*......... ceececesnsecenen vecens 2 2a; otherwise from 1976, 1974, or
1972 survey response

Major field of study for highest degree held*...... 2 3; otherwise from 1976, 1974, or
1972 survey response

Type of supplementary training: 1977.............. 2 Part I, 4b

Job and occupational mobility: 1976, 1978%........ 3 1976 survey response and Part III,
10, 14

Job and occupational mobility: 1974, 1978%........ 3 1974 survey response and Part III,
10, 14

Job and occupational mobility: 1972, 1978%........ 3 1972 survey response and Part III,
10, 14

Years of professional experience¥*............ cesens 3 Part 1V, 17

Type of employer....... teessesesieectecescecascenene 4 Part III, 12

Federal support.........e..... cetseesceanne ceseeaes 4 Part III, 15a, 15b

Unemployment status: 1977....ccccvececcocccccconns 4 Part 1V, 16a, 16b

Employment status: February 1978%.....000000000000 4 Part II, 5a, 5b, 7

Full-time employment in science or engineering:

February 1978.....000eeeeeecessvcsccccccocsssasons 4 Part II, 6a, 6b

National interest topiCS.....cceevcenreroccoconccns 4 Part 1V, 19

Industry in 1978............ Ceceeeercesceceernsssas 4 Part III, 9

Primary work activity*.............. Ceeesecestsenas 4 Part III, 11lb

Annual salesry rate: 1978....... B 5 Part III, 13

*For more information, see appropriate subject in appendix A.
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Appendix E. Response Rates

Table E-1 presents response rates of various components of the sample for the 1978 National Survey of
Natural and Social Scientists and Engineers. The characteristics presented here are based on the 1970 census
or on the 1978, 1976, 1974, or 1972 surveys. Since the percentages in table E-1 are based on a complete
count of the sample cases, no reference to the standard er-or tables is necessary.

Table E-2 presents distributions of respondents and nonrespondents by the set of characteristics shown
in table E-1.

Table E-1 is the counterpart of table E-1 of appendix E of the first report in this series Selected Charac-
teristics of Persons in Physical Science: 1978. Table E-1 of that report, however, contained data for 362
respondents whose data were not represented in the tables and text of the report. Table E-1 of this report
for engineers excludes data for these 362 respondents.
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Table E-1. National Sample, by Field of Science or Engineering in 1976, 1974, and 1972, Age
in 1978, and Sex, by Response in the 1978 Survey (Unweighted)

Sex, age in 1978 and field of

Response in 1978

science or engineering 1976 Total
Number Percent Respondents | Nonrespondents
o2 1 P e 50,093 100.0 8l.4 18.6
SEX
. £ =P 46,877 100.0 8l.6 18.4
) =37 = 3,216 100.0 78.5 21.5
AGE IN 1978
Under 30 years..... . .....couiuiiiniiiiniiiian. 287 100.0 76.0 24.0
30 10 34 YEATS. ..t vttt e 6,264 100.0 75.7 24.3
35 ©0 39 years. .. ... e 9,226 100.0 78.1 21.9
40 to 4h yearS. ... ...t e 8,075 100.0 81.3 18.7
45 to 49 YearSs. ... ... e 7,644 100.0 83.1 16.9
50 tO 54 YEArS. ... ...ttt 6,994 100.0 84.9 15.1
55 t0 59 years..........iiiii e 5,183 100.0 85.8 14.2
60 to 64 years............oeiiiiiiii e 3,193 100.0 85.5 14.5
65 to 69 years......... ..ttt 1,930 100.0 82.2 17.8
70 years and OVer...............ccouiu i, 1,297 100.0 76.2 23.8
FIELD OF SCIENCE OR ENGINEERING IN 1976
Respondents in 1976........................ 42,644 100.0 91.8 8.2
Total in scope in 1976..........c0uiiviinnnnn... 37,602 100.0 92.0 8.0
Computer specialiSts.........ccvvvivnnennnunnn. 2,064 100.0 90.8 9.2
Engineers. .. ........uiunuiuiiiiiieennnenineennns 19,922 100.0 91.4 8.6
Mathematical specialists.................00.... 1,486 100.0 92.6 7.4
Life scientists............0iiiiiiiieeannnnns 3,800 100.0 93.9 6.1
Physical scientists...............ciiuio... 4,695 100.0 93.4 6.6
Environmental scientiStS.........cevvviuuennn.. 1,749 100.0 92.3 7.7
PsychologistsS...... ..o eennnnnnnnnnn. 1,936 100.0 92.1 7.9
Social scientists..............0uiiiiiinia.. 1,950 100.0 92.4 7.6
Total out-of-scope in 1976....................... 5,042 100.0 89.8 10.2
Nonrespondents in 1976..................... 7,449 100.0 21.9 78.1
FIELD OF SCIENCE OR ENGINEERING IN 1974
Respondents in 1974........................ 44,158 100.0 88.9 11.1
Total in scope in 1974..... ... ... v, 39,473 100.0 89.2 10.8
Computer specialists........................... 2,291 100.0 87 .4 12.6
Engineers.. ... ...... .. ...t e, 20,814 100.0 88.6 11.4
Mathematical specialists....................... 1,612 100.0 89.3 10.7
Life scientists........... .. .. .. ..., 4,026 100.0 91.0 9.0
Physical scientists............................ 4,824 100.0 91.3 8.7
Environmental scientists....................... 1,867 100.0 88.6 11.4
PSYChOLOZiStS. . oot vttt e i eeeae e 1 989 100.0 89.0 11.0
Social scientists................ ... 2,050 100.0 89.2 10.8
Total out-of-scope in 1974.... ... ............... 4,685 100.0 86.2 13.8
Nonrespondents in 1974..................... 5,935 100.0 25.6 74. 4
FIELD OF SCIENCE OR ENGINEERING IN 1972
Respondents in 1972........................ 50,093 100.0 81.4 18.6
Total in scope in 1972.................... PP 50,093 100.0 81.4 18.6
Computer specialiSts.............vevurueunnnn.. 3,391 100.0 76.7 23.3
Engineers......... ... ... e e 25,797 100.0 81.1 18.9
Mathematical specialisSts..................0u... 2,185 100.0 81.9 18.1
Life scientists.............civiviuennn. e 4,891 100.0 84.1 15.9
Physical scientists............................ 6,248 100.0 84.0 16.0
Environmental scientists........c.vveuu... PP 2,095 100.0 82.2 17.8
PSychOlOogiStS. . vovuenervenuenennnennn, RN 2,488 100.0 79.9 20.1
Social scientists................ ... iiuin.... 2,998 100.0 79.4 20.6




28

Table E-2. Respondents and Nonrespondents in the 1978 National Survey, by Field of
Science or Engineering in 1976, 1974, and 1972, by Age in 1978, and Sex

(Unweighted)

Sex, age in 1978, and field of science or

engineering in 1976, 1974, 1972

Responded in 1978

Did not respond in 1978

Number Percent Number Percent
Total...oeeeveneeaneann . Cereceesaas . 40,771 100.0 9,322 100.0
SEX
MBLE. s s evonvoeoseenonasoonsssosoonosssocnseacns . 38,245 93.8 8,632 92.6
Female. ... ..o eeneoeesoscoeonescasnesossscsanosns 2,526 6.2 690 7.4
AGE IN 1978
Under 30 years.....c.eeeeveeeennnss .. Ceeeeas 218 0.5 69 0.7
30 to 34 years e eceeeaan ecesieieceeensaaae 4,739 11.6 1,525 16.4
35 t0 39 YeaArS..useesececsncesssosansossasasans 7,208 17.7 2,018 21,6
40 to 44 YearS.....eeiietettnaiaiacnsanaaan e 6,565 16.1 1,510 16.2
45 to 49 years....iieiecienn... Crecesra e 6,354 15.6 1,290 13.8
50 tO 54 YeArS....eeerescacncrscanonsssanns ves 5,939 14.6 1,055 11.3
55 to 59 years............ PPN e P .. 4,445 10.9 738 7.9
60 tO 64 YEArS ., .ueeeeeeeeeennennnnnnnn e eeeeceae 2,729 6.7 464 5.0
65 tO 69 YEATrS..vsesessssenrossocnssssssnsosnnns 1,586 3.9 344 3.7
70 years and OVer........vovvveveconsans Ceeseeaes 988 2.4 309 3.3
Medidn Age...v.uueeroeroosssoeoenssocosnnsasnnnns 45 (x) 43 (X)
FIELD OF SCIENCE OR ENGINEERING IN 1976
Responded in 1976, .....000c0vuvecnnnensannss 39,137 96.0 3,507 37.6
In scope in 1976.............. Cecceiecaea e 34,609 84.9 2,993 32.1
Computer specialiStS...veeveeereenenneeennnannn 1,875 4.6 189 2.0
FNEiNCeIS . s i v veerarsesssnsossscassseassscscssas 18,206 44,7 1,716 18.4
Mathematical specialists.......... ceeeaens ceeee 1,376 3.4 110 1.2
Mathcmaticians. . ...eeeeeeieieeeneeroconsaoans 992 2.4 89 1.0
Statisticians.......... e ieeiece e . 384 0.9 21 0.2
Life scientistS...eeeeeereeeeencanens seteeenan 3,568 8.8 232 2.5
Agricultural scientists.........cc0vuuevnnnns 1,446 3.5 94 1.0
BiOlOgiStS.ueeerocoasosonecocsoonsocsns e 1,720 4.2 112 1.2
Medical scientists........ e ee e araas 402 1.0 26 0.3
Physical scientistsS....e.veeeceeeorsconsaconons 4,384 10.8 311 3.3
ChemistS.....ov.... ceeeaes Ceee et 2,692 6.6 171 1.8
Physicists and astronomers....... e . 1,443 3.5 124 1.3
Other physical scientistS........ceveveeeenens 249 0.6 16 0.2
Environmental scientists...... Ceeenae ceee .. 1,615 4.0 134 1.4
Earth scientists...... et ebe et re e cas . 1,357 3.3 114 1.2
Atmospheric scientistsS.....oeeeeneeeerennnrennn 187 0.5 13 0.1
Oceanographers. ..o eeeeeess. Ceeeeeas . . 71 0.2 7 0.1
PSyChOlOgisStSeuueeeroeecosoncassnnesssonoososs . 1,784 4.4 152 1.6
Social SCientistS...ui.iveeueeeeeennenannnnenns . 1,801 4.4 149 1.6
ECONOMISES . s v vvsenseeesesscscsnoneesoeenncnns 750 1.8 70 0.8
Sociologists and anthropologistsS,........... 484 1.2 38 0.4
Other social scientists....... e e et e 567 1.4 41 0.4
Out of ScCOpPe....euvuas et et ie et 4,528 11.1 514 5.5
Did not respond in 1976......000c0eeunnnn.n 1,634 4.0 5,815 62.4
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Table E-2. Respondents and Nonrespondents in the 1978 National Survey, by Field of
Science or Engineering in 1976, 1974, and 1972, by Age in 1978, and Sex
(Unweighted )—Continued

Sex, age in 1978, and field in science or Responded in 1978 Did not respond in 1978

engineering in 1976, 1974, 1972 Number Percent Number Percent
FIELD OF SCIENCE OR ENGINEERING IN 1974

Responded in 1974.......... Crrereceaaa e 39,252 96.3 4,906 52.6
In scope in 1974........... e teceesesessraacans . 35,212 86.4 4,261 45.7
Computer sSpecialisStS.....eceeeecescscoccccanans 2,003 4.9 288 3.1
Engineers......eeeeececcececcnns. BN 18,450 45.3 2,364 25.4
Mathematical specialists..... Ceeeeeensceceeceaan 1,440 3.5 172 1.8
MathematiCianS,...o.oseecesensesossscosassasces 1,041 2.6 131 1.4
StatisticiansS....ieeeeeinenroeconssconocannns 399 1.0 41 0.4
Life scientistS.....veveeeeeecocannns Ceeereaean 3,663 9.0 363 3.9
Agricultural scientistS......ecvececeeessanss 1,491 3.7 159 1.7
BiOlOgiStS. . uuueceoececnnocoonosncoonsonncass 1,755 4.3 160 1.7
Medical scientists.......... eeeeseeees e 417 1.0 44 0.5
Physical sCientistS....ceeeecsrecessccecosannas 4,402 10.8 422 4.5
ChemisStS..ceoecoconsas cerereaenn Ceeceeeeneens 2,713 6.7 251 2.7
Physicists and astronomers............ e 1,409 3.5 145 1.6
Other physical scientistS......cecceceecenncs 280 0.7 26 0.3
Environmental ScCientisStS.......cceceecececcenns 1,655 4.1 212 2.3
Earth scientists.............. ettt aea 1,399 3.4 176 1.9
Atmospheric scientistS.....eceeeececesooncnns 186 0.5 22 0.2
0CEaNOEraPNErS. s v eesreoeoororosoocacocannse 70 0.2 14 0.2
PSYChOlOgiStS.iveereereececacanaannnnn ceeeenaen 1,771 4.3 218 2.3
Social scientistS......c.cciiiiiiicncnnnnnnnn .. 1,828 4.5 222 2.4
ECONOMIiStS.essereseesececsscacassssasassassos 787 1.9 109 1.2
Sociologists and anthropologists........... .. 490 1.2 54 0.6
Other social scientists..... ceccsessrsvcsvens 551 1.4 59 0.6
OUt Of SCOPC.veveveceoocecoesesocoococossooensnnns 4,040 9.9 645 6.9
Did not respond in 1974.....000000.. ceeeeen 1,519 3.7 4,416 47 .4
Responded in 1972......cc0eeecnccncscnonass 40,771 100.0 9,322 100.0
In scope in 1972......... eeeeneen BN 40,771 100.0 9,322 100.0
Computer SpecialiStS..eecececeececsceocscsosons 2,600 6.4 791 8.5
ENgineersS..ieeeeeeceesesececeesoesoscsacananeas 20,927 51.3 4,870 52.2
Mathematical specialists.............0... ceceees 1,790 4.4 395 4.2
Mathematicians......ececeveececnscocccassacas 1,315 3.2 289 3.1
StatiStiClanS.suveesecessocscossscsosscannssos 475 1.2 106 1.1
Life scientists......oo0eeeee ceeceecscecessoens 4,113 10.1 778 8.3
Agricultural scientistS......ceeceeeececoesss 1,720 4.2 305 3.3
BiOlOBiStS.vevooascoocesococoossnsocnocncnncas 1,798 4.4 341 3.7
Medical scientists........... ceeenoaan cecenan 595 1.5 132 1.4
Physical scientists....... Cetececaeeacecsesaenn 5,249 12.9 999 10.7
ChemisStS...oeeereseneesossesssnssosonsanssnnsns 3,061 7.5 583 6.3
Physicists and astronomers.........e.eeeeeo.. 1,791 4.4 337 3.6
Other physical scientists..... Cececeesececans 397 1,0 79 0.8
Environmental SCientiStS....eceeecesoccesscccns 1,723 4.2 372 4.0
Earth SCientistS.....cveeeecsccecescscenssans 1,553 3.8 345 3.7
Atmospheric scientistS........ccceeuvueeenn e 132 0.3 18 0.2
0Oceanographers...c.ceeee.oeeececessssasessacns 38 0.1 9 0.1
PSYChOlOgiStS.vevieeeeseeseeesocsasocsacocsna .. 1,988 4.9 500 5.4
Social scientistsS.......o000.. Ceeeeccasesceanns 2,381 5.8 617 6.6
ECONOMiStS .. veeeeeeeosasassasocasoosoassoscns 954 2.3 262 2.8
Sociologists and anthropologistS.......cec... 554 1.4 142 1.5
Other social scientists.......ccoceeeecene .o 873 2.1 213 2.3
Out of scope in 1972....... cecececenctcescncaanas - - - -
Did not respond in 1972........00000.. I - - -
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