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Selected Characteristics of Persons in Computer Specialties: 1978

INTRODUCTION

The statistics in this report are based on the 1978 survey
in a series of biennial surveys known as the National Sample
of Scientists and Engineers. The series was sponsored by the
National Science Foundation and conducted by the Bureau
of the Census. The series began with the 1972 Professional,
Technical, and Scientific Survey, with followup surveys of
persons from the 1972 survey conducted in 1974, 1976, and
1978. All persons in the national sample were experienced
workers, who either had jobs in 1970 or were looking for jobs;
new entrants into the labor force since 1970 were not
included. Almost all the sample persons were 30 years old
and over. In addition, the fields of science and engineering
in the national sample were limited to persons who met strict
educational, occupational, and professional qualifications. For
these reasons, persons in the 1978 National Sample
represented approximately 1.5 million scientists and
engineers, only a part of the Nation’s total scientific and
engineering work force (the Department of Labor estimated
that, based on occupational qualifications alone, there were
2.4 million scientists and engineers in the United States in
1978).}

This report is the sixth in a series of reports based on the
1978 survey. Profiled here are the 57,837 persons
represented in the national sample’s field of computer
specialists.

COMPOSITION (Table 1)

About 85 percent of the computer specialists represented
in the national sample were male. The median age in 1978
of the computer specialists in the national sample was 38
years.

The geographical distribution in 1978 of computer
specialists was more concentrated in the Northeast and West
and less concentrated in North Central and South regions than
the general population of the United States 25 years old and
over. Around 31 percent of the computer specialists resided
in the Northeast, 21 percent in the West, 20 percent in the
North Central, and 28 percent in the South.? For the general

'U.S. Department of Labor, Bureau of Labor Statistics, Employment
and Earnings, Vol. 26, No. 1, January 1979.

2The apparent difference between the 21 percent and 20 percent is
not statistically significant; there is some evidence that the 31 percent
is statistically significant from 28 percent.

population of the United States 25 years old and over,
estimates from the Current Population Survey indicate that,
in March 1978, 32 percent of the population resided in the
South, 26 percent in the North Central, 18 percent in the
West, and 24 percent in the Northeast (figure 1).2

The overwhelming majority of computer specialists were
White (97 percent). Small percentages of the computer
specialists were Asian-American and Black. In addition, only
about 1 percent of the computer specialists indicated that
their ethnic heritage was Hispanic.

The fields of science or engineering (S/E) in the national
sample were much more strictly defined categories than oc-
cupations. In general, to be classified into a specific field, a
person had 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, it was
possible for employed persons in each field to be distributed
among a spectrum of occupations. Most employed members
of the computer specialists group, not surprisingly, were in
computer science occupations (97 percent); about 51 per-
cent were employed as computer systems analysts, and 32
percent were involved in other computer fields. Owing to the
definition of the computer science field, only about 1 percent
of the computer specialists included in this study still re-
mained as computer programmers.

EDUCATION AND TRAINING (Table 2)

Computer specialists were more likely to hold a bachelor’s
degree than a master’s or doctorate degree in 1978. Three-
fifths of the group held bachelor's degrees, but fewer than
one-third held master’s degrees and under 10 percent held
doctorates (figure 2).

About 24 percent of the computer specialists held their
highest degree in mathematical science, 19 percent majored
in business and commerce, and 17 percent in engineering.*
Only 12 percent majored in computer science and systems
analysis.

Supplementary training programs (such as on-the-job train-
ing and employer training programs) gave computer

3Current Population Reports, Series P-20, No. 331, Geographical
Mobility: March 1975 to March 1978.

“The apparent difference between the 19 percent and 17 percent is
not statistically significant.






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

/Numbers 1n thousands)

In field of science or
engineering in 1978
. . e - . Total in
Ficld of science or enginecring in 1976 national Other S, E field Not in S E
sample Computer field in
in 1978 Total [specialists Total Engineer 1978
Total national sample in 1976..ccve0es 1,350 1.139 58 1,080 722 211
In S E field in 1976.cccvececcccccosecssecss 1.119 1.029 47 982 660 90
Computer SpecialiStS...ececcescccsssccsasne 57 48 42 6 4 9
Other S E fi€ldi.eeeosscsooscosososccassess 1.062 981 5 976 655 81
ENginCering..coeeceecsosscoscscsscsessns 707 660 3 657 649 47
Not in S E field in 1976..ce0e0eccscccccccse 173 64 8 56 32 109
Did not report 1n 1976.ccecceeccccccsccssass 57 45 3 42 30 12
PERCENT DISTRIBUTION
Total national sample in 1976..ec0cese 100.0 100.0 100.0 100.0 100.0 100.0
In S E field in 1976..cccecscocccccssosacsss 82.9 90.4 81.5 90.9 91.4 42.6
Computer SpecifliStS.ceecesscccssccsscsces 4.2 4.2 72.3 0.6 0.6 4.3
Other S F ficldisseecscseccssscoscoscnses 78.7 86.2 9.2 90.3 90.7 38.3
ENgin€ering.ceecscecosessescessccscscsscnss 52.4 58.0 5.8 60.8 90.0 22.3
Not in S E field in 1976.seceeccesccscscsocs 12.8 5.6 13.6 5.2 4.4 51.7
D1d not report in 1976.ececececcccscccccsesse 4,2 4,0 4.9 3.9 4,2 5.7
Total national sample in 1976..ccc00e0
In S E field 1n 1976.ceesceccccccccaccccnnse 100.0 84.3 4.3 80.0 53.5 15.6
Computer SpecialiSlS.esscesscscssscccscane 100.0 84.2 73.7 10.5 7.0 15.8
Other S E fiCldeceecccoscesccccccssssssccsss 100.0 92.4 0.5 91.9 61.7 7.6
ENngineering.ccecescesccescccscsossccscsscce 100.0 93.4 0.4 92.9 91.8 6.6
Not in S E f1eld 1N 1976.ceecscccccscccsccse 100.0 37.0 4.6 32.4 18.5 63.0
Did not report in 1976....c000.0000000000000 100.0 78.9 5.3 73.7 52.6 21.1

Source: Table 3 and unpublished data from the 1978 National Sample of Scientists and Engineers,

specialists the opportunity to maintain or improve their
academic skills. About 67 percent took advantage of these

programs in 1977.%

PROFESSIONAL EXPERIENCE AND GROWTH OF

THE FIELD (Table 3)

Most of these computer specialists have been involved in

professional work, though not necessarily as computer
specialists, for a number of years. About 95 percent of the
group had more than 5 years of professional experience, 73
percent had over 10 years, and 14 percent had more than
20 years. The median number of years of professional ex-
perience for the group was 14 years.

The figures in the lower percent distribution of table A
illustrate the interfield mobility between 1976 and 1978 of
persons in the national sample. Among persons who were
in the computer specialists field in 1976, 74 percent were
computer specialists in 1978; almost 11 percent were in other
S/E fields, such as engineering (7 percent); and 16 percent
were outside S/E fields altogether. The upper percent distribu-
tion of table A shows the 1978 fields, particularly computer
specialists, in terms of their 1976 components.

*Note that the categories of supplemental training are not mutually ex-
clusive; the same person may have received more than one kind of sup-
plemental training.

About 44 percent of the computer specialists employed in
both February 1978 and February 1976 changed jobs® dur-
ing the 2-year period; among these job changers, 51 percent
changed their detailed occupation at the time that they
changed jobs. Of those employed in February 1978 and
January 1974, 61 percent changed jobs during the 4-year
period; of these, 567 percent changed detailed occupations
as well. Finally, of those employed in February 1978 and
January 1972, 71 percent had a different job at the end of
the 6-year period than at the beginning; of these, 52° per-
cent changed detailed occupations (figure 3).

LABOR FORCE PARTICIPATION (Table 4)

In February 1978, 96 percent of the computer specialists
were in the labor force. Of those not in the labor force, 22
percent were retired.

The unemployment rate (the number unemployed as a per-
cent of those in the labor force) for computer specialists was

*That is, changed employers or remained with the same employer, but

had a significant change in their duties, level of responsibility, or
occupation.

"There is some evidence that this 56-percent figure is statistically dif-
ferent from the 51-percent figure in the previous sentence.

*There is some evidence that this 52-percent figure is statistically dif-
ferent from the 56-percent figure in the previous statement. However,
there is no statistical difference between this 52-percent figure and the
51-percent figure shown above in the first sentence of this paragraph.






national interest, the problem to which they devoted the most
professional time. About 12 percent selected national
defense, 6 percent education, and 5 percent energy and
fuel.'® Over 61 percent of the computer specialists either did
not report a national interest topic or indicated that the in-
quiry was not applicable to them.

The Federal Government supported or sponsored at least
some of the work of 28 percent of the employed computer
specialists in February 1978. The Department of Defense
funded the largest proportion of employed computer
specialists (about 15 percent).

Table C. Full- and Part-Time Work Status of
Computer Specialists in 1978 Employed
in February 1978

Computer specialists
Full, part-time work status
Number Percent
Total employed in
February 1978..... 54,994 100.0
Full timCe.ceeecocosccans 54,164 98.5
Part LiM€.ceeceecesacoses 759 1.4
Seeking full-time work., 35 0.1
Not seeking full-time
WOrK:seooeoosooccsscce 725 1.3
Seeking not reported.,. - -
Full or part time not
reporte€decescccesccecsss 71 0.1

- Represents zero.

Source: Table 4.

°The apparent difference between the 6 percent and 5 percent is not
statistically significant.

INCOME (Table 5)

The median basic annual salary in February 1978 of the
computer specialists employed full time in February 1978 was
$25,867. 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 (regardiess of occupa-
tion) had mean earnings in 1977 of $21,441; those with 5
or more years of college had mean earnings of $25,782. It
should be noted that the CPS figures are not strictly com-
parable with those for computer specialists in the national
sample.’?

Results from the 1976 survey of the National Sample of
Scientists and Engineers showed a median basic annual salary
in February 1976 of computer specialists employed full time
in February 1976 of $21,583. Thus, the median basic an-
nual salary of full-time employed computer specialists rose
by $4,284 between February 1976 and February 1978.
However, when the 1976 and 1978 basic annual salaries are
expressed in constant 1977 dollars, the increase is approx-
imately $1,566 or about 3.2 percent per year.'®

1'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.

'27The CPS concepts ‘‘earnings’’ includes more sources of remunera-
tion than does the National Sample concept of ‘‘basic annual salary;"’
there are also other differences between the National Sample’s basic an-
nual salary concept and the CPS earnings concept, including differences
in reference periods and data collection procedures. CPS figures for 1977
are cited because 1977 is the full year most nearly comparable with the
reference year for the National Sample question on basic annual salary.

3The 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 computation.
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Table 1. Occupation, Professional Identification, and Selected Characteristics of Computer

Specialists: 1978

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

Occupation, professional identification,
and selected characteristics

Computer specialists

Occupation, professional identification,
and selected characteristics

Computer specialists

Number Percent Number Percent
TOtal.sssscesecocsscssnsscsscsanes 57,837 100.0 | OCCUPATION IN 1978
M8l€.cocosseososcccocacasacssscarsacccacne 49,371 85.4 Electrical and electroniC.ceececssecsce 134 0.2
Female.eeeceosvssosceosessscoccocascesee 8,466 14.6 Industrial ceceeecovecccscvcscsccccans b -
Mechanical.eoeeoscsccoscsscsccscscnne - -
Under 30 YyeBTS..cesecessccscscssscsssnse 381 0.7 Metallurgical and materialS...cceeeee - -
30 to 34 yearS.ecescsccsvsocscscosssccsss 15,307 26.5 Mining, petroleum, and geological.... - -
35 to 39 yearS..ccsecvsccvocccccscccosas 18,968 32.8 NUCleBr.cesseosoeescscessssocscacacas - -
40 to 44 YyeArB...ceccssesscssescacesscns 9,482 16.4 Environmental and sanitarye.eececeeess - -
45 to 49 YEeBTSB...eseerscccsvsocscasocsss 7,507 13.0 Operations research/systemB...ccocees - -
50 tO 54 YyeArS.ceccsvccccccscecscsvevsns 3,559 6.2 Other engineering fieldS.cceoecvsvcse - -
55 tO 59 YEBrB...eccececccscsccsseccacss 1,765 3.1
60 1O 64 YEBrSB.eeeccsoscsscssscsssscnsss 641 1.1 | Mathematicians and statisticians, total 64 0.1
65 tO 69 YEBrSB..ceecscssosccosssssccscen 114 0.2 MathematicCiBnB..ceeeceecsosccssccsasne 17 (2)
70 years and OVEeT.,cesesscesssccsscscsse 113 0.2 StatisticiBNnB.csccsccescccccccssccsce -
ACtuBrieB..secseceocosccssceccocsoccons - -
Median a8€.eeecsescecescscscsscscssososeos 38 (x) Operations reSearch.......vesssesesss 47 (z)
RESIDENCE IN 1978 Life 8cientisStB.cccocecccscsocccccccces - -
Agricultural scientistS..ceeccccscces - -
TOtBl.eeeosoeccsassssvnscsvenseanes 57,837 100.0 B1OLOZLCAL BC1ENtiStB..0eseonncocnnes - _
United StateS..eeesvecsccscssccsssccsacs 57,454 99.3 Blochemists..ceereenseracnconcenes - -
’ Bilophy8iCiStBesecessssssccaccssssscss - -
Northe@st..ceececcccsssccccscscsccncone 17,719 30.6
Medical scientist8..eccecceccocccccscs - -
New England...ccecececccscoscesccsss 4,882 8.4 Other life scientists - _
Middle AtlantiCeccecocscococscescccs 12,837 22.2 creeseereseennes
North Centrale..ecesocesscccccscccoccce 11,682 20.2 .
hysical ientist total.... ceeve - -
EaSt NOrth CENtral.eeseesesesseessss 8,147 14,1 | FRYSice. Bcientists, total.............
West North Central 3 535 6.1 eMiStBecesevoscoscsocoscscsscscosns - -
South soeesceseseseseses 15’993 27'7 Physicists and astronomers...ceecesee - -
S ) . Oth hySical SCLENtiStS..oesesnsves - -
SOUth At1aNtiCesscessessssssssonasss 9,742 16.8 er phystcal Sclentists o
East South Central..sssecsvesccscecse 1,897 3.3
i tal ientist totalissesess - -
West South Central,,ecsceccccccsccecs 4,355 7.5 Envirommental scientists, total..

w 2’060 20.9 Earth scientist8..ccecesecescscecsces - -
€St.ceessccscscscsscscncnacscscscscces 12, . AtmoSpheric SCLentiStS..eeeeesescecss - -
MountaiN.eceeseocerscscscscscsnssases 2,251 3.9 Oceanographers. .. . - -
PacifiCeisasseccesssscsscasccccsconcs 9,809 17.0 Trrenerreceneneeenerees

Outlying AreasS..cececcecocescsscscsoce 22 (z)

PsychologiStBececvsesvseveoscccccccocccns - -
Foreign COUNtri€B.ccceccocosccesscsscsse 361 0.6 social SCLentists, totaleseeesesseeeees - -
Not reported.cesccescecesscssscscocscscs - - ECONOMLSES e eeosusecnoosscssscssasses - -
Sociologists and anthropologists..... - -
RACE Other social scientisStS8.cececsccsccecs - -
TOt8l.seovesccvasaseanacsssnsocsnce 57,837 100.0 HeBlth OCCUPALIiONS...sssssssssannanones - _
: Physician or BuUrgeoN..ccessccecccccse - -
mluti................................... 56,(6);} 9?3 Dental tEChNicCiBMleseseseoesescossesss - -
:m::ié;;'i;é;;;'°°""'°""°"""""' 3 (é) Medical techniciaN.eesececseccsossacs - -
cesescescsessecesscascnse N e - -
Chinese, Japanese, KOreal...eesecosccccs 984 1.7 Other health occupationS.ceceeececee.
All Other raceS..ccceecsscscssccesscsccs 108 0.2 Technicians and technologists, except
) medic@l.sessessccoceccoccscceccocsssas - -
HISPANIC HERITAGE TERChersS  cceeeeseccsesscccscasrsscscccss - -
Administrators and managerB.ccscecscccse 1,583 2.9
Total.cesesoereooccssanocscnconaas 57,837 100,01 oiper ocCUPationBesccecoccsccsscncsccss 17 (z)
HiSpaniC.eceseseccsvescvosevsocscoccsssses 749 1.3 Not reported.cccescsecssercocccseccocse - -
Not HiSpa8niCeceececorvocccccvoscocvsocsscscs 55,717 96.3
Not reported.cecscesscccccsccscoceccoccs 1,371 2.4 | PROFESSIONAL IDENTIFICATION IN 1978
OCCUPATION IN 1978 TOtBliveeoovecssoccosoecscccscnns 57,837 100.0
Total employed in February 1978... 54,994 100.0| Computer specialiStB..ececcccscccccscse 55,476 95.9
ENgineersB.cscecescsecsccsccsccccccccncse 190 0.3
Computer specialists, tot8l.ceeececssass 53,196 96.7 | Mathematicians and statisticianS....... 81 0.1

Computer systems 8nalysStS..ceccecsceee 27,842 50.6| Life ScientiStS.cceececsescscccccscancse 16 (z)

Computer ScientisStS.cceecsccecsssccans 7,475 13.6 | Physical scientistS...eceececcccsassses 15 (z)

Computer ProgrammerS...c.ceeececccssssas 351 0.6| Environmental scientisStS8..seeceecscccccs 36 {z)

Other computer fieldS.ceeeececscscncss 17,528 31.9| P8YyChOlogiBtSBeceecesscescoessssccaceass - -

Social scientistB....cecsvcocscccscsncs 17 (z)
Engineers, total.ceesccccccacsccsssscess 134 0.2 | Health occupationS.cesesescescsccscocss - -

Aeronautical and astronautical..c.e... - ~ | Technicians, except medical..scceevcees 14 (z)

Agricultural.cccecscsscceescesscsccces - ~| TeacChers.ccececcocoscssesocsccassescacs 22 (z)

ChemicCll,.ssovcesocacovccscscosscscese - ~| AdminisStrators.cesccesecscsscsccssccses 1,379 2.4

Civil and architectural,..cceeececeess - = | All other occupationS..eeescecscscacess 18 (2)

lCollege or university teachers of science or engineering are excluded from teachers and included in occupation correspondiné

to subject taught.



Table 2. Selected Educational Characteristics of Computer Specialists: 1978

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

Selected educational characteristics

Computer specialists

Selected educational characteristics

Computer specialists

Number Percent Number Percent
HIGHEST DEGREE HELD MAJOR FIELD OF STUDY FOR HIGHEST
DEGREE HELD--CONTINUED
Total..ocovnnsnnnnns e 57.837 100.0
Earth, space, and marine sciences...... 585 1.0
With a degree........ceveveveervncncnens 57.837 100.0 | PSYyChOlOEY . ceeevereoassossennnnsnsnnnns 765 1.3
ASS0CIALE. .. et ittt ateaanaan - = | ECONOMiCS . eetierenecsnnsessensncosases 2,064 3.6
BAChElOor'S. .coieeeeinceinnnsensnonsans 35,865 62.0 | Sociology and anthropology....eeveeees. 626 1.1
MASter 'S.cceosecsonssocsncascnssnnsons 17,424 30.1 | Other social BCienceS....ceeeeevecnsonn 1,357 2.3
DOCtOrate. . ceeeeceeenaceeroosonnonsons 4.370 7.6 | Business and COmMMErce........ceeveeeees 11,086 19.2
Professional/medical......cecvevececes 179 0.3 | A1l other fieldS.....eceeveoserenasoans 5,417 9.4
Other....ceeoveeeennnnns cetetsestaanan - - | All fields below BA....eecveecccanannns 302 0.5
NO defree@.cverrereennresecncssnaanssnnne - - | Field not reported.....ceeeeeeeessccncs 509 0.9
Not reported....c.c.ceoceeeeccceccocncnna - -
SUPPLEMENTAL TRAINING IN 1977?
MAJOR FIELD OF STUDY FOR HIGHEST
DEGREE HELD TOotal.i.eeeeeneoeceanasensensanas 57,837 100.0
b 2 P 57,837 100.0 | With supplemental training in 1977..... 38,605 66.7
On-the-job training.....ccoeeeeeeense 25,224 43.6
Computer science and systems analysis... 7,195 12.4 Military training applicable to
Engineering...c.cveeeveseareccnanancnnnns 9,579 16.6 civilian occupations......vveveuvens 376 0.7
Mathematical 8CleNCeS....cciceevencnncss 13,806 23.9 Extension or correspondence courses.. 1,981 3.4
Agricultural sciences........coeeeeseees 172 0.3 Employer training programs........... 22,049 38.1
Biological sciences.......eceeeesaccnnns 645 1.1 Adult education center.......eceeeeee 3,871 6.7
Medical SCIieNnCeS....coteveoerocnrncennans 541 0.9 Other training...c.oceeeeicecesaceanes 10,034 17.3
ChemiBtry.oceeeeeoeecencnorossnssaccnnns 819 1.4 | No supplemental training in 1977....... 14,823 25.6
Physics and astronomy......ceeeeeeeeeees 2,368 4.1 | Not reported....eesescecscscessnscnnnas 4,409 7.6

1sum 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
Computer Specialists: 1978

(Detail may not add to total because of rounding,

For meaning of symbols, see text)

Professional experience, field
in 1976, and job mobility

Computer specialists

Professional experience, field
in 1976, and job mobility

Computer specialists

Number Percent Number Percent
YEARS OF PROFESSIONAL EXPERIENCE FIELD OF SCIENCE OR ENGINEERING
IN 1976--Continued
TotBl.eeveeencsosanscoccosscnsnnes 57,837 100.0
Psychologists......cocvvuievenenccnncnns - -
With years of professional experience Social sclentists..........e000v0ns 338 0.6
rePOrted. . cceeeeceararcccssonceassoncnas 56,780 98,2 Economists......co0vuenen 141 0.2
Less than 1 year.......cecceveeaeececes 394 0.7 Sociologists and nnthropologisto..... 92 0.2
1 to 5 years....... Ceeerecreaneanans e 1,250 2.2 Other social scientists.............. 105 0.2
6 to 10 years......coceevetvocenncones 13,095 22,6 [ Not in a field in 1976................. 7,851 13.6
11 to 15 years........ et 21,045 36.4 | Did not report in 1976................ . 2,851 4.9
16 to 20 years......ceveeeeccccscnsons 12,824 22.2
21 t0 25 YEBrS....vttesaerssancoacsnas 4,747 8.2
26 to 30 Yyears.......co00cccccceccnces 2,676 4,6 | JOB MOBILITY
31 to 35 years....coveneececcnansnnnne 400 0.7
36 to 40 years.......... 290 0.5 Total employed in February 1978.. 54,494 100.0
41 years Or MOTe,.....coecvseseeanccns 58 0.1 | Employed in February 1976.............. 51,062 92.8
Median years of professional Job changed since 1976............... 22,506 40.9
experience........ [ [P 14 (X) Occupation change......... P .. 11,534 21.0
Years of professional experience not No occupation change............... 10,819 19.7
reported.......oecoennnesns [ 1,057 1.8 Occupation change not reported..... 153 0.3
Same job in 1976 and 1978........... . 26,258 47.7
FIELD OF SCIENCE OR ENGINEERING Not reported........... . csesenoe 2,298 4.2
IN 1976 Not employed or enploylnent status not
reported in February 1976..... 3,933 7.2
Total.,..cvvveeecensovsseansnancnas 57,837 100.0
Employed in January 1974,........ 51,720 94.0
Computer specialists,.......cooeveeecnoes 41,815 72.3 Job change between 1974 and 1978..... 31,505 57.3
ENgineers..c.ccoverecrnnceoonenncconnsane 3,359 5.8 Occupation change..........vveveuns 17,741 32.3
Mathematical specialists.........cc0c0.0 1,125 1.9 No occupation change.........cocn.. 13,764 25.0
Mathematiclans, ....ccceveeececscnccnss 1,083 1.9 Occupation change not reported..... - -
Statisticlans........ccvecevevennoccns 42 0.1 Same job in 1974 and 1978......... 17,930 32.6
Life sclentists.....c.cccvvuencecncansnse 33 0.1 Not reported........ eteaieceereaaan 2,285 4,2
Agricultural sclentists........cceuues - = | Not employed or employment status not
Biologists....eovvevnnnane 16 (z) reported in February 1974............. 3,274 6.0
Medical scientiBtS......ccecveeecennns 18 (z)
Employed in 1972................... 53,196 96.7
Physical ScientiBtB.......ccovessosesccs 403 0.7 Job change between 1972 and 1978. 37,699 68.6
ChemiBts8, ..ccooeeecscessnsancsccsannsse 53 0.1 Occupation change................ .. 19,579 35.6
Physicists and astronomers............ 315 0.5 No occupation change............... 18,120 32.9
Other physical scientists............. 35 0.1 Occupation change not reported..... - -
Environmental scientists.......c..ce0ees 61 0.1 Same job in 1972 and 1978............ 12,751 23,2
Earth scientists.......... 28 (z) Not reported........ Cereeeri e - 2,746 5.0
Atmospheric scientists....... 33 0.1 | Not employed or enployment status not
Oceanographers........ccceoeeveecececnne - -] reported in 1972,...........c00ivinnnn 1,798 3.3




Table 4. Employment Status and Selected Job-Related Characteristics of Computer

Specialists: 1978

(Detail may not add to total because of rounding.

For meaning of

symbols, see text)

Employment status and selected
Jjob-related characteristics

Computer specialists

Employment status and selected
Jjob-related characteristics

Computer specialists

Number Percent Number Percent
EMPLOYMENT STATUS IN FEBRUARY 1978 INDUSTRY IN 1978=--Continued
TOt8lesseeseesvooecoasssccscesccnnce 57,837 100.0 | Transportation, communications, and
other public utilitieB.cecececcecsccccne 2,774 5.0
In 1abOr fOrCe.ccceccsccsscscescscscocecne 55,473 95.9 | Wholesale and retail trade...cceeces 850 1.5
EmPloyed.ceecosccccacccccsesonsscscsasase 54,994 95.1 | Finance, insurance, and real estate,..... 4,190 7.6
Full time..cececceccccocccccccsccacsece 54,164 93.6 | Educational institutions, total.ceecccess 4,302 7.8
Part time..cceccecococececocscocscccce 759 1.3 College Or universityecececcecceccsccoce 3,859 7.0
Seeking full-time WOrK..ceeoececcces 35 (2) Other.ccccsscsscscscsssescsccssscssssse 443 0.8
Not seeking full-time WOrkK..ecceseeo 725 1.3 | Health ServicesS...ccecesecscsssssccccsces 824 1.5
Not reported.ccceccccceccccsscoccoes - - | Services except education and health,
Full or part time not reported.cceeee. 71 0.1 ] total.cescsccocesccososccsssoscscsscoces 8,406 15.3

Unemployed.ccoeececosseoccecsssccccecans 479 0.8 Engineering and architectural services, 1,400 2.5
Not in 1abor fOrCe..ccseoseseccssscscescss 2,364 4.1 Research institutionS..ceeecececccocsss 2,185 4.0

Retired.ccceccececscscocccocrccccccsnanse 523 0.9 Othericecccsccsceces 4,822 8.8

Student.ccececccecscescsscscccessosocccces 83 0.1 | Public administration. 4,718 8.6

Family responsibilitieS.ccescccocccsnces 1,535 2.7 Federal,ccoccoececssccscsccccsccscccsce 2,288 4.2

Could not £ind WOrk.ceeeecescccscscsccss - - Other.ccecesecsesccccscccscscscscscocns 2,157 3.9

Other.ceceescecacsococcccsossccncscncoce 223 0.4 Military.cecceccocosccccccccsoscccoccce 273 0.5

Other industrieS..cccevevecccccsscscccsss 3,666 6.7
Not reported.cecccccecccccsssccecccecccos 378 0.7
FULL~TIME EMPLOYMENT IN SCIENCE OR
ENGINEERING IN 1978
TYPE OF EMPLOYER IN 1978
Total employed full time in
February 1978...ccecccceccccccccces 54,164 100.0 Total employed in February 1978.... 54,994 100.0
In science or engineering.ccccecescccsccee 53,386 98.6 | Business or industryecececcesccccccsccsccs 41,569 75.6
Not in science or engineering...sccecceecees 778 1.4 | Educational institutions, toteal.eescesess 4,375 8.0

Preferred nonscience or nonengineering.. 235 0.4 Junior or 2-year college, technical

Promoted out of science or engineering.. 62 0.1 institutesseccceosvosccscscosscoscosse 114 0.2

Pay better in nonscience or Medical 8ChOOl.ccceecescosccscsscsccsce 152 0.3

nonengineering.ccecccccccccsssocccncens 260 0.5 4~year college or university, except

Locational preferencCe....seceesessecesse 20 (z) medical S8ChOOl.ceecssocscsscsscscsscns 4,016 7.3

Science or engineering position not Elementary or secondary school system,, 92 0.2

available.cecesococcccsvccsssccsssscscs 17 (z)

Other reason..ccoceccceccocscocscscscanse 104 0,2 | Hospital or cliniC.eiccsevrcsccocccososcce 501 0.9
Reason not reported.ceccceccecesccsccasse 80 0.1 | Nonprofit organization.ceeccesscccscscscs 1,361 2.5

U.S, military service/commissioned
BIOUPS.ccececrsacscsssccosssscssscssscnnse 273 0.5
UNEMPLOYMENT IN CALENDAR YEAR 1977 Govermment, totBl..eeoseceseseccccccccccs 6,417 11.7
Federal.ceeeccocccscccoccccscccssscocanse 3,942 7.2
TOta8leecovoscocoavsccsscsscacsscocnse 57,837 100.0 Stat@.seesescccesocsscsscscsscscesccocs 959 1.7
Local Or other..ccseseccscscsssocssssce 1,516 2.8
Unemployed in calendar year 1977...cccccee 1,995 3.4 | International 8gENCY.ceccecccccccvrcccscse 106 0.2

1 to 4 wWeekB.seosoossescssccsosccscscsse 793 1.4 | Othercccecececsosrcscccsssccrascssssscsnse 19 (z)

5 to 10 WeekS..ocoeesocscccvsscsscccsccs 466 0.8 | Not reported.ceccccccsscccecssscccccsccce 375 0.7

11 to 14 weekB.ceesosecsccoscsssscencccs 108 0.2

15 to 26 WeekB.cseeoovocsccrscsvsscsccne 174 0.3

27 weekS Or MOr€.cceccsccsccssscssssscse 418 0.7 | PRIMARY WORK ACTIVITY IN 1978

Median weeks of unemployment...cceessees 7 (x)

Weeks of unemployment not reported...... 35 (z) Total employed in February 1978.... 54,994 100.0
Not unemployed in calendar year 1977...... 55,214 95,5 | Research and development..ececccecccccsccs 8,519 15.5
NOt reported.c.cccceccecccccecsscsscsscocse 628 1.1 Basic research.ccccccessecccsccocconcnse 283 0.5

Applied research....ccececcecccsccccece 1,431 2.6

INDUSTRY IN 1978 Development.ceeeececscocossscscscccscce 5,657 10.3
DeB1gNsccococovrscscoscrssssscscscssesns 1,147 2.1

Total employed in 1978.cccceeccscces 54,994 100.0 | Management or administration, total...... 11,939 21.7
Research and development..ccevecococsss 4,469 8.1

Agriculture, forestry, and fisheries...... 114 0.2 Othereescsccesscsecsccsceces 7,470 13.6
Mining and petroleum extractioN.ceccececces 245 0.4 | Teaching and training.cecccecececcccssecse 2,322 4.2
ConBtruCtiON.scccccecccscccccscccccsscccce 168 0.3 | Production and inspection..cceccececscsss 2,247 4.1
Manufacturing, total.ceececcceccsccsscccecs 24,359 44.3 Quality cONtrol.cceccocececccssccccccss 329 0.6

Primary metal induStri€S...eececcecccccse 502 0.9 OperationS.cecscoceccscoccsssssssssscss 1,069 1.9

Fabricated metal indusStri@s....cecececeee 366 0.7 Distribution=8ale8.ccesccccssccsscscess 849 1.5

Machinery, except electrical...cccecceee 661 1.2

Electrical machinery equipment and Consulting.ceccecocccccocoscccccscsscsscse 4,013 7.3

BUPPlieB.csccccsccsscccscosscsorsccccce 764 1.4 |[Clinical diagnoBiBescescecccsscrcoscoccss 39 (z)

Electronic machinery and computing Consultingeececocococssecocsscccscssses 3,975 7.2

equipment..ccecocesccsvssccscsccossscncsse 13,308 24,2 | Report writing, statisticel work, and

Aircraft and sircraft partS.ccececsceces 1,500 2.7 | computer applicationS..cccececccccscccss 24,110 43.8

Motor vehicles and motor vehicle Report writing.ecesecccecccccccssceccss 1,075 2,0

equipment...ccceeeo000000000000000000000 1,002 1.8 Statistical Workeceeeseococcsccscccosse 475 0.9

OrdnaNCe.cccocecsosccssecccscccsscsscsnccs 853 1.6 Computer applicationsS..ccececcccecececs 22,559 41.0

Chemicals and allied productS..eeeeccces 1,672 3.0

Petroleum refining and related industries. 1,209 2.2 | Other activitieB..ceeveecvvcccsoccccscccce 1,440 2.6

Other manuUfacturing.......ceoeeeeevonnncas 2,521 4.6 | Not reportedecccocescssscecovsccocococcnse 405 0.7

See footnotes at end of table,
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Table 4. Employment Status and Selected Job-Related Characteristics of Computer
Specialists: 1978—Continued

(Detail may not add to total because of rounding.

For meaning of symbols, see text)

Employment status and selected

Computer specialists

Employment status and selected
Job-related characteristics

Computer specialists

Jjob-related characteristics Number Percent Number Percent
NATIONAL INTEREST TOPICS! FEDERAL SUPPORT IN 19782--Continued
TOtBloeeeseecoecoaasassacosonensnanas 57,837 100.0 Department of DefensBe....sceeeeececcess 8,086 14.7
Department Oof EN@rgy..cccceeececscsaces 1,577 2.9
Health....voieevesoceonsosaaensacasssnsnnns 2,633 4.6 Department of Health, Education and
Education, tot8l..ceceeecocrcanccccnaccnns 3,621 6.3 Welfare..cceceeeeceessensnncnscnssansas 1,814 3.3
TeaChing...coereeeresensonsesccncoccanss 2,624 4.5 Department of Housing and Urban
Other.icceieessececcacocososocsonscsosnes 997 1.7 Development..coeceeescecccscssocsocnses 244 0.4
Environmental protection, pollution control 744 1.3 Department of the Interior............. 55 0.1
SPBCE.ctceriessecsssscocssssscsnsnssasssas 1,421 2.5 Department of JustiC€..oeecsccacscsaans 441 0.8
National defense.....ceoseevesscssoscssonne 7,197 12.4 Department of Labor..cceessccessaccsccs 342 0.6
Crime prevention and control......eceeeees 639 1.1
Food production and technology...cceeceees 356 0.6 Department of Transportation......eee.. 1,046 1.9
Energy and fuel..ceceeceecsccrcscccocncans 3,020 5.2 Agency for International Development... 62 0.1
Other mineral reBOUrCeS......coccesessscsss 232 0.4 Environmental Protection Agency........ 413 0.8
Community development and services........ 650 1.1 NASA ... ciieeeanoosacasassosasassscscnsns 1,867 3.4
HOUBINE. .. oooesseccccccsccccsosccnceansnsse 121 0.2 National Science Foundation............ 849 1.5
Other....cociesecoascccccccsasaccasscnsone 1,857 3.2 Nuclear Regulatory Commission.......... 178 0.3
Not applicable..c.c..ccveecrcecoresancccesnes 28,695 49.6 Other department or AgeNCY.ccecceacocss 1,175 2.1
NOt reported....ccecceeeecesscsccsnssssccses 6,652 11.5 Agency not KnoWn....cceoeoeeoocscccnsces 380 0.7
Agency not reported.....ccececcescescce 113 0.2
FEDERAL SUPPORT IN 19782
No Federal BUPPOTt...coeceecccececsccoanss 36,260 65.9
Total employed in February 1978..... 54,994 100.0
With Federal Support.........ceeececesecss 15,252 27.7| Federal support not Known.....ceceeeeeese 2,813 5.1
Department of Agriculture........cceeesee 314 0.6
Department O0f COMMEIrcCe...coeoseseccsocss 304 0.6]| Not reported....corveeescsccncsccsassncae 670 1.2

larea of national concern in which persons devoted
2sum of individual agencies support may exceed total with Federal support because of multiple response.

the largest proportion of professional time.



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

(Detail may not add to total because of rounding.

For meaning of symbols, see text)
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Computer specialists

Computer specialists

Salary Salary
Number Percent Number Percent
Total employed full time in With salary1 reported--Continued
February 1978 .ceeceeecccosccscncs 54,164 100.0
$25,000 to $29,999.c0000ccccsssnccses 15,494 28.6
With salary! reported.cececceccscccesscs 52,350 96.7 $30,000 to $39,999 . cc0ccescscccccocoe 13,154 24.3
Less than $8,000..cc0cseecccsscscsssas 44 (2) $40,000 to $49,999.ccceccccccscnconss 1,130 2.1
$8,000 to $9,999 cccevesssssccacassnce 55 0.1 $50,000 8nd OVEr.e..eesecsccsscccnsns 542 1.0
310,000 to $14,999.0000000es0acccncnns 840 1.6 Median Salary...seeeesssees(dollars)., $25,867 (x)
515,000 t0 $19,999 00 ecsscccsscnnscas 5,681 10.5
$20,000 to $24,999..c00000esscscnsccas 15,410 28,4 | Salary not reported.scccsssssccsssccces 1,814 3.3

l1pefers 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 *Qut-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: lllinois, 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, |daho, 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 heid 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 4974 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, measured by the standard error, and biases
and some additional nonsampling errors not measured by the

standard error.
The figures presented in the tables B-1 and B-2 are approx-

imations 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 ap-
plicable to a wide variety of characteristics and still be
prepared at a moderate cost. Thus, the standard errors in the
following tables 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
errors applicable to estimated totals for characteristics of
computer specialists. 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 =, /ax? + bx

The ‘‘a’’ and ’b’’ parameters for the computer science group
are—

Field ‘‘a’’ parameter | ‘’b’’ parameter

Computer specialists,
Total .000113 41.9

For example, there are an estimated 523 computer
specialists, total, who were retired in 1978. The above table
shows that a=.000113 and b=41.9 for computer
specialists, total. Thus, the estimated standard error of 523 is

A/ (.000113) (523)7 + (41.9) (523) = 148.137

Table B-1. Standard Errors of Totals

768 chances out of 100)

Size of estimate C9mpgter

specialists
100...O........‘....O.......l‘ 60
2004 cc0sncencecsosncancacenans 90
5000.0‘.......C‘........O..... 140
700‘...O.C........O.’...O..... 170
1,0000cc0cesaccncenccccccacnns 200
2,5000000e0000000sscsscnscncce 320
50000..O..C.....OO..'......IO. 460
10,000..‘OOO.........O‘...."‘ 660
25.000.o.oaooooo.o.oooooooocoo 1)090
50,000...ao.oo.o.oaooco.oaaooo 1’670
75.000.ooo..cao-ooooocoooo--o- 1'940

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 rela-
tively 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 computer specialists, total. Two-way linear in-
terpolation can be used to determirie standard errors for
estimated percentages not specifically shown in table B-2.
In addition, the standard errors for percentages not shown

15
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in these tables can also be computed directly from the follow-
ing formula:' standard error of the percentage p on a base

of y =A; (p) (100-p) yﬂ

For example, an estimated 1.3 percent of the 57,837 com-
puter specialists, worked part-time in 1978. The above table
shows that b=41.9 for computer specialists. Thus, the
standard error for the 1.3 percent on a base of 57,837 is

(1.3) (100-1.3) (41.9)
=.30 percent
57,837 ~

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 possi-
ble samples were selected, each of these surveyed under iden-
tical conditions and an estimate and its estimated standard
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 resuit of all
possible samples.

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.

For example, of the 57,837 computer specialists, in 1978,
'30.1 percent have the master’s degree a the highest degree
held in 1978. The standard error of this percent as computed
from table B-2 is 1.2 percentage points. Based on these data,
we may conclude that the percentage of computer specialists
with the Master’s Degree as the highest degree held in 1978
lies between 27.7 percent and 32.5 percent with 95 percent
confidence, i.e., within 2 standard errors.

Standard errors of differences between estimates. The
figures in these tables are not directly applicable to standard

'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.

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 uncorrelated. If the two characteristics are
positively (negatively) correlated, the approximation will
overestimate (underestimate) the standard error of the dif-
ference. For a difference 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 57,837 computer specialists, in 1978,
62.0 percent have the bachelor’s as the highest degree in
1978. The standard error of this percent as computed from
table B-2 is 1.3 percentage points. The standard error of the
difference between the percentage of those with bachelor’s
degrees and the percentage of those with master’s degrees
(i.e. 62.0-30.1 = 31.9 percent) is then approximately

N/ (1.3)% + (1.2)* =1.77 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 samples lies within the
interval 28.4 percentage points to 35.4 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 within the interval. The following pro-
cedure may be used to estimate confidence limits of a
median based on a sample data:

1. Determine the standard error of a 50 percent charac-
teristic from the approximate 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 error from
50 percent to obtain a lower boundary percentage;

3. Using the cumulative distribution from which the median
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 computer specialists is 38.5 years. The
distribution of computer specialists by age is shown in the
table below:

Cumulative

Age (Years) Percentage Distribution
Under30........... 0.7 0.7
30to34........... 26.5 271
351039 ........... 32.8 59.9
40t044 ........... 16.4 76.3
45t049 ........... 13.0 89.3
50to54 ........... 6.2 95.4
55t059........... 3.1 98.5
60to64 ........... 1.1 99.6
65t069........... 0.2 99.8
70 and over......... 0.2 100.0

From standard error table B-2, the standard error of a 50
percent characteristic with a base of 57,837 is 1.3 per-
centage points. From the table of cumulative age distribution,
the percentage point that corresponds to 35 years is 27.1
percent and to 40 years is 59.9 percent. The lower confidence
limit corresponding to 48.7 percent (50 percent minus 1.3
percent) is found by linear interpolation between 35 years and
40 years to be 38.3 years, i.e.,

35 + [(40—35) (M
59.9—27.1

)] = 38.3

Similarly, the upper confidence limit correspondingto 51.3
percent (50 percent plus 1.3 percent) is found to be 38.7
years:
51.3-27.1

59.9-27.1

35 + [(40-35) ( )l = 38.7
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Consequently the 68-percent confidence interval, as shown
by the data, is from 38.3 years to 38.7 years. Likewise, we
could conclude that the 95-percent confidence interval is from
38.1 years (the distribution point corresponding to 47.4 per-
cent) to 38.9 years (corresponding to 52.6 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 to provide correct informa-
tion on the part of the respondents, 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 nonsampling errors are not unique to sam-
ple surveys, since they can, and do, occur in complete cen-
suses 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 estimate 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.

Table B-2. Standard Errors of Percentages for Computer Specialists

(68 chances out of 100)

Base of percentage 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85| 25 or 75 50
100ceeeesseosssccosccncsone 6.4 9.1 14,1 19.4 23.1 28.0 32.4
2004ceeeeacscesscscsccccnne 4,6 6.4 10.0 13.7 16.3 19.8 22.9
500¢cc0cecsccrcsccccsssnnne 2.9 4,1 6.3 8.7 10.3 12.5 14.5
700ccceecoccccceasvsocccsccce 2.4 3.4 5.3 7.3 8.7 10.6 12.2
1,000, c000c0cs0e0asccsssane 2.0 2.9 4.5 6.1 7.3 8.9 10.2
2,500 00000000000000000000s 1.3 1.8 2.8 3.9 4.6 5.6 6.5
5,000c00c0ecccsaccccccccans .9 1.3 2.0 2.7 3.3 4.0 4.6
10,0000 0c000000cncsecsssoce .6 .9 1.4 1.9 2.3 2.8 3.2
25,0000 c000000000000s00000s b .6 .9 1.2 1.5 1.8 2.0
50,000.0c000cc0ccecvcncoces .3 A .6 .9 1.0 1.3 l.4
75,0000cc00000c0000cc0esncse o2 .3 .5 .7 .8 1.0 1.2
100,0004cecacseccscsscsccsne .2 .3 A .6 .7 .9 1.0




Appendix C. Questionnaire and Reference Lists

0.M.8. No. 99-577003; Approval Expires December 31, 1978

+ aw PMS.26D U.5. DEPARTMENT OF COMMERCE
o6ty BUREAU OF THE CENSUS gOTICE - You" ;ep?r:l to tnc C:ns::
jureau nfhrdential. m
1978 NATIONAL SURVEY OF scen only by sworn Census employees
NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS o ey, O uted only for staustical

pm read instructions

carefully  before answering questions.

Answet as accurately as you can by print-
ing your reply clearly of by entering an ‘X"
in the box next to the appropiiate 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

ﬁg'g””f 1201 East Tenth Street
RETURN TO Jetiersonville, indiana 47132

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

1 '__ Yes, same State (or foreign country)

2 7 No, different State (or foreign country) — Please enter [—m
vour 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 emplovees 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




PART-{ - EDUCATION NS TRARNG

other post high school institution?

1. Since January 1972 have you attended any college, university, or

1 [C] 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 [ Assaciate

2 [ Registered Nurse (R.N.)
3] Bachelor's

4[] Master's

s [ First Professional Non-Medical
(J.D., LL.B., Th.B.)

&[] 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?
It you received more than one degree at the same level

described in question 2?

Enter code and description from Reterence List A,

(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

4 Aside from formal education, which of the following types of
training did you receive in 1976 or 1977?

Mark the appropriate year for each type a. 1976 b. 1977

of training you have received.
(1) ON-the-jOb trAIMING .« « . o v v veeeveeeeiennennns L] 4
(2) Military training pplicable to civilian occupations . . . . .. 2] 2]
(3) Extension or correspondence COurses . ............. 3 D 3 D
(4) Courses at employer's traiming facility . ............ ] «0
(S) Courses at adult education center . .. .............. s s(J
(6)Oher training . . .. vvvveeeeneeeeeenneanennnnns e[] s[J
(TINONE . oottt i iieeciieeaneeananesns 0 0

PART Il -~ EMPLOYMENT STATUS

5a. What was yowr employment status during the week of
February 12-18, 1978?

1 [ Employed full time (including self-employed
full time) - Skip to 6a

2[_] Employed part time (including self-employed
part time) — Answer 5b

3] Unemployed and seeking work = Go to Part 111
4[] Not employed and not seeking work ~ Skip to 7

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

1[JYes
2[_1No

6a. Were you working in a position related to science or
engineering during the week of February 12-18, 19787

1 Yes - Go to Part 111
2[J No - Answer 6b

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

1 [7) Preferred nonscience or nonengineering position

2] Promoted out of science of engineering position

3 (7] Pay was better in nonscience or nonengineering position
« (7 Locational preference

s (] Science or engineering position not available

6 ] Other -
Specity

(Go to Part 111)

7. If 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 ausent from a job for
health or personal reasons

2] On layoff from a job

3] 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
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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.

8. Where did you work?

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

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

City

State or foreign country

9. What kind of business was this?

Enter code and description from
Reference List B,

Code Description from Reference List B

[ ]

Entries should sum to 100%.

PLEASE NOTE

Basic research 1s study directed toward gaining
scientific knowledge primarily for its own sake.

Applied research is study directed toward
gaining scientific knowledge in an effort
to meet a recognized need.

is ion of the g
gained from research toward production of
useful materials, devices, systems, and
methods.

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 o1—_ % Management or administration of research and development
each of the following activities? 02 % Management or administration of other

than research and development

03— % Teaching and training — preparing and teaching courses,
guiding and counseling students or trainees

oa___ % Basicresearch

os—___ % Apphed research

o6 % Development — product, process, and technical development

07 % Report and technical writing, editing, information retrieval

o8 % Clinical diagnosis

09 % Design of equipment, processes, models

wo—— % Quality control, testing, evaluation, or inspection

1" % Operations - production, maintenance, construction, instaliation

12 % Distribution - sales, traffic, purchasing,
customer and public relations

13— % Statistical work — survey work, forecasting, statistical analysis

14— % Consulting

15 % Computer applications

16 % Other activities - Specity

TOTAL-100%

b. Among all these activities, which was your
primary and which was your major secondary
work activity?

Fill in the appropriate code numbers (01-16)
from question 11a,

Code  (C1-16 from Question 11a).

E__D Primary work activity
E]:] Secondary work activity

12. Which category best describes the type of

organization of your principal employment
or postdoctoral appointment?

Mark only one box

o1 [] Business or industry, including self-employed

02 _] Junior college, 2-year college, technical institute

03 [C] Medical school

oa [ "] 4-year college or university, other than medical school
os (] Elementary or secondary school system

o6 ("] Hospital or clinic

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 [JUS. G t, civilian employ

10 (7] State government

11 (] Local or other government - Spoc:ly‘

12 (7] International agency
13 (] Other - Specil);/

FORM PMS-26D (9-26:77)

P 3 PLEASE CONTINUE TO DESCRIBE
age THIS JOB ON PAGE 4 v




PART lil - JOB ACTIVITIES ~ Continved

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

13. What was the basic salary associated with this

position? (If not working during February 12-18, |a.$_— .00
report ending salary of most recent prior job.) b. 1 ] Per year

If you were on a postdoctoral appointment, 2] Per month

include stipend plus allowances. (Basic salary 3 l»- ] Per week

refers to salary before deductions for income tax,
social security, retirement, etc. but does not . If academically employed, mark whether salary is for -
include bonuses, overtime, summer teaching, or 9-10 months
other payment for secondary jobs.) 0

2 (T} 11-12 months

o

14. Between what dates did you hold this position?

T
}
Enter month and year :
]
]

imere were sranticant changes in your duties, | - Beginaing month b. Ending month
1 re wert 1gnifi 0 . .
level of l!SponS‘lbllity, or occupation, even if and year: — 1 andyear —_ OR [ Present
you continued to work for the same employer. :
15a. Was 3NY of your work supported or sponsored 1+ [_] Yes - Continue with 15b
by U.>. Government funds? z[JNo Skip to 168
37} Don't know
b. 2::";;;:;;&‘:&'3;::““5 or departments o1 [JAID (Agency for Inter- 11 [T Deparfment of the Interior
’ national Development) 12 (] Department of Justice
Mark as many as apply 02 [j Department of Agriculture Department of Labor
03 [ Department of Commerce 13 (] Department 0
oa [, Department of Defense 14 ] Department of Transportation
os [} Department of Energy 1s (] EPA (Environmental
Department of Health, Protection vAgency) .
Education, and Welfare 16 [J NASA (National Aeronautics
06 [ Alcohol and Drug Abuse and Space Administration)
Mental Health Administration 17 (7] NSF (National Science
07 (3 NIH (National Institutes Foundation)
of Health) 18 [] Nuclear Regulatory Commission
o8 (7] Office of Education 19 ] Other agency or department —
os (7] Other HEW - specity, Specityy
10 (" Department of Housing and 20 (] Don’t know source agency
Urban Development or department

PART IV - OTHER INFORMATION

16a. At anytime during calendar year 1977 were you 1 U] Yes - Continue with 16b
without a job AND actively seeking employment?

27| No - skip to question 17

b. For how many weeks were you seeking employment? 1. ;1104 weeks N )15 to 26 weeks

2 ;5 to 10 weeks s (2] 27 weeks or more
3771 11 to 14 weeks

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? ] [

Enter code and description from Reference List C.

19. Listed at the right are selected topics of o1 [1] Health o8 (] Food production and technology
:i"‘"“&?g';"“"" "','"‘;‘-yo""'Y““ devote a \ime o2 | Environment protection, 0s (7] Energy and fuel
prop p oltution control i
to any of these problem areas, please mark the : uHon '0" 0 . 10 [C] Other mineral resources )
box for the one on which you spend the MOST time. d"ta‘}m \ nd Sommumty Ideve!ovmentand services
03[} Teaching 12 (] Housing (planning,
Mark only one box oa ") Other design, construction)
os (] Space 13 ] Other - Specity,
os [_1 National defense
07 i Cime prevention and control 14 (] Does not apply
20a. Are you physically handicapped? 1[0 Yes - Continue with 20b
2] No - Skip to question 21
b. What is the nature of your handicap(s)? ' (O] Visual » (] Orthopedic
Mark as many as apply 27 Auditory « ] Other ~ Sp-clty‘
21. s your ethnic heritage Hispanic? 1] Yes
(Mexican, Puerto Rican, Cuban, Central or South . — No
American, or other Spanish culture) O
22. Inthe event that it is necessary to contact you to (") Yes - Enter number(s) on which | ATea code | Telephone number
clarify some of the information you provided, may - you can be reached —— !
we contact you by telephone? CNo Area code | Telephone number
"
23. Please print your name here ¢ Date prepared
]
4

FORM PwmS. -26-
ORM PMS.26D (9-26-77) Page 4 sus 1977 780548



REFERENCE LIST A - MAJOR FIELDS OF STUDY

This hist 1s to be used 1n answering question 3 about the field in which you have obtained study or training. It 1s divided into two
sections: Section | 1s a hist of fields of academic study generally leading to bachelut’'s ot higher degrees; Section 11 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 n the approprniate
section of question 3. If none of the categories listed below adequately desctibes what you were studying ot 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.

PLEASE DETACH BEFORE RETURNING YOUR COMPLETED QUESTIONNAIRE

Section | - FIELDS OF ACADEMIC STUDY LEADING

TO BACHELOR'S OR HIGHER DEGREES

Code Description Code Description
P
Biological and Agricultural Sciences and Related Fields Mathematical Sciences
S01  Agrniculture, business §57  Mathematics
502  Agniculture, general $88  Statistics and actuanial sciences
503  Agronomy, field ciops §59  Computer sciences and systems analysis
$04  Anatomy and histology 500 Operations research/management science
505  Animal physiology
506  Animal science
;:: gacunoluiy. vitology, mycology, parasitology P s
iochemistry hysical Sciences
509  Biology, general
o 560  Astronomy
510  Biophysics 561  Chemistry
511  Botany, general 593 G t
512  Daury science (daity husbandiy) €ography
513 Entomology $63  Meteorology
514  Faim management g:: ::ys-csl
515 Fish and game or wildlife management 566 G ylsn:a scwncesh. general
$16  Food science (food technology and processing, daity 567 Oz:;‘%)'z’aa';‘:wﬁ”p ysics
s17 Fz:::r;t::;clulmg and technology, food industry) 568 Physical sciences, other fields
518 Genetics
:;: Horticulture
Immunology
521  Microbiology Psychology
$22  Plant pathology $69  Chnical
523  Plant physiology §70  Educational
524  Soil science (soil management, soil consetvation) $71  General psychology
525 oology, general $72  Psychology, other fields
526  Biological and agricultural sciences, other fields )
Education
$27  Biological sciences education Social Sciences
$28  Mathematics education §73  Anthtopology
529  Physical sciences education $74  Area studies, regional studies
$30  Trade and industrial training §75  Economics, agricultural
531 Education, other fields 576 Economics, except agricultural
517 Foreign setvice programs
Engineering g;: geo‘wohy
$32  Aetospace, aeronautical, astionautical, and related fieids 580 |,|Idsu:;,y,a‘ relations
533 Agnicultural 581  International relations
534  Architectural 582  Political science or government
$35  Chemical, petroleum refining $83  Public administiation
536 Civil, construction, transportation 584  Social sciences, general
$37  Electrcal, electionics 585  Social work, social administration, social welfare
$38  Engineenng sciences, mechanics, physics 586  Sociology
';’:: Engineering "F:‘;?""’M!; $87  Social sciences, other felds
€ g ing
541  General or unified
542  Industrial
$43  Mechanical < 1t
544  Metallurgical, matenals, ceramics Arts, and Other
545  Mining, mineral, geological S88  Arts, general
546  Naval architectute and marine engineering 589 Business and commetce, including accounting, hotel
547  Nucleat and restaurant administration, and secretanal studies
548 O 1 ’sy ing ::2 Enlhsh and joutnalism .
549  Petioleum ine and applied arts, all fields
$50  Engineering, other fields ::g Eore;gn r:anguage and Iiterature, all fields
eography
Health Fields 594  Home economics, all fields
595  Law or prelaw
$51  Medicine or premedicine, and clinical medical sciences $96  Library science
§52  Nursing (4 year or longer program) 597  Military science, including merchant marine deck officer
;z: I;:lhology 5;; :hllosophy, all tields
armacology § eligion and theology, all fields
§55  Pharmacy 600  Other (Describe briefly under the applicable item on
§56  Health professions, other fields (4 year ot longer program) the questionnaire.)
Section Il - FIELDS OF ACADEMIC STUDY AND OCCUPATIONAL TRAINING RELATED TO PROGRAMS
BELOW THE BACCALAUREATE
Code Descniption Code Description
Data Processing-related fields of study or training Other fields of study or training
601  Computer programming 616 Business and commerce-related fields of study
602  Computer operating or training
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
Enginesring-related fields of study or training 618 E;valur‘\g. ellc‘)l ted fields of study of training
ucational-related fields u
604  Drafting and design, all fields 619  Home economics
605 Aeronautical technology 620  Nursing and other heaith setvice-related fields of
::; é:cmlecluval or building technology study or training
08 c:‘\:’:"&a:ﬁ‘;:’;;"’" 621  Operative occupations-related fields of study ot training
§09  Electrical and electronics technology (such as machine operation, driving, inspecting, etc.)
610  Industrial technology 622  Police technology or law enfotcement
611  Mechanical technology 623  Sales and marketing-related fields of study ot training
612 All other engineering-related fields of study or training 624 Service occupations-related fields of study or training
(such as cook, beautician, firefighter, etc.)
Science-related fields of study or training 625 Al other fields of study or 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 (9-28-77)




REFERENCE LIST B - KINDS OF BUSINESSES

This list is 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 descri
adequately describes the kind of business for which you worked, use the ‘‘Other’’ category (code 731).

on from this list. If none of the categories listed below

Code

701
702
703
704
708
706
707

708

709

710
mn

712
13

Description

Manufacturing

Aurcraft, aircraft engines, aircraft parts

Chemicals and allied products

Electrical y. eq and lies for the

storage, U 1on, transmission,
and utilization of electrical energy

Electionic 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 electnical) including engines and
turbines, farming and construction machinery, miming,
metalworking and other manufacturing and service
industry machines

Motor vehicles and motor vehicle equipment including
trucks, buses, automobiles, lallload en(n nes and cars

Ordnance, of a
tanks, and comple(e guided mussnles snace vehicles
and equipment

Petroleum refining and related industiies

Pnimary metal industnies, including smelting, refining,
rolling, drawing, alloying, and manufacture of castings,
forgings and other basic metal products

Professional and scientific equipment and supplies

Other manufacturing including printing and publishing

Educational Institutions

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

Medical school

Other educational institutions

Health Services

Hospital or clinic
Other medical and health services

Code

Description

Other Kinds of Business

Agrniculture, forestry, and fishenes

Business, personal, and professional services

Constiuction

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 briefly under the applicable item
on the questionnaire.)

Public Administration (Inciude only umiquely governmental
activities, such as the U.S. Postal Service, U.S. Air

Force, State court, Department of Motor Vehnr.les city
building inspection, or city public welfare. For example,
if 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; if you work at a State university, use
code 714, College or university; 1f you work for a county
road building agency, use code 722, Construction; if you
work 1n a 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

comes nearest to it.
space provided or the questtonnaire.

This list 1s to be used in answening questions 10 and l@ about your occupational classification. Please scan the entire list, choose the
appropitate entry and enter the code and description from this list.

1f you cannot find exactly the right entry, please choose the one that

If none of the entries s at all appropriate, use the ‘‘Other’’ category (code 475) and enter a brief description in the

413
419

421

428

429
430

43
432
433

Code

Description

Engineers, 1ncluding college professors and instructors

Engineer, aeronautical and astronautical

Engineer, agricultural

Engineer, chemical

Engineer, civil and architectural

Engineer, electrical and electronic

Engineer, industnal

Engineer, mechanical

Engineer, metallurgical and maleuals

E . mining, petroleum, and geological

Engineer, nuclear

Engineer, environmental and sanitary

Engineer, operations research systems

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

Computer Specialist, including college professors
and instructors

Computer programmer

Computer systems analyst

Computer scientist

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

Mathematicians and Statisticians, including college
professors and instructors

Actuary

Mathematician

Statistician

Operations research analyst

Physical Scientists, including college professors
and instructors

Chemist

Earth scientists including geologists,
geophysicists, etc.

Physmsl astionomer

1C scientist,
Oceanographer
Other physical scientist (Describe)

st

Biological Scientists, including college professors

and instructors
Agricultural scientists, including foresters

and conservationists
Biological scientist
Biochemist
Blo hysicist

edical scientist, excluding persons who are

nnmau!y medical practitioners; see Health Occupations

Other biological scientist (Dascribe)

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

Code

476
457
458

459

Description
Health Occupations, including persons who are primarily
practitioners. Persons engaged primarly in medical
tesearch, teaching, and similar 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, electronic parts and machine tools

Designer, industnal

Designer, other

Draftsman

Surveyor

Technician, biologicar and agricultural

Technician, electrnical and electronic

Technician, construction, highways, and architectural

Technician, mechamcal

Technician, other engineering

Technician, physical science

Technician, other fields (Describe briefly 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

Administrator or manager, screntific and technical
research and development

Administrator or manager, production and operations

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

Self-employed proprietor

All Other Occupations

Accountant

Attorney or ;udze

Sales work

g:eucal wolker (such as bookkeeper, secretary, etc.)
ergy

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

Farmer (owner, manager, tenant, or farm laborer)

Fire fighter or police

Laborer, except farm

Libranian

Merchant or shopkeeper, self-employed

Operative (such as assembler, factory worker, miner,
welder, truck dniver, etc.)

Postal worker

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

FORM PMS-26D (9-26-771
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Appendix D. Source of Data

Characteristic Table Item number on 1978 questionnaire
number

Age In 1978%. ... .iiiiiiiiit ittt 1 (From the 1970 census response)

Sex....... st sseeebaseserevsestessasessssanenoenanens 1 (From the 1972 survey response, if
available; otherwise from the 1970
census response)

RACEM . .t cvoesenoeoneosessassessaseasssasascsssosnsnness 1 (From the 1970 census response)

Residence in 1978. ... ..ttt iveerensososeconnns 1 A, page 1

Professional identification......ceeeeeeeceecennnes 1 Part 1V, 18

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

Occupation in 1978.....cctiitciiencenesononcncnnns 1 Part II1I, 10

Highest degree held®......eccveerecresvencssccacans 2 2a; otherwise from 1976, 1974, or
1972 survey response

Major field of study for highest degree heldx...... 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, 1978x........ 3 1974 survey response and Part III,
10, 14

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

Years of professional experience*.........coveeee0 3 Part 1V, 17

Type Of employer......cveeeeeeococessnsccncsnassascace 4 Part III, 12

Federal support..........o.oeeceeeccncecasonccoscscns 4 Part III, 15a, 15b

Unemployment status: 1977......00000cecnecnccennns 4 Part IV, l6a, 16b

Employment status: February 1978%......00000000000 4 Part II, 5a, Sb, 7

Full-time employment in science or engineering:

February 1978.......cceeereessevecsocrsceccsnonsas 4 Part II, 6a, 6b

National interest topiCS....eevieeecencoonncenenns 4 Part 1v, 19

Industry in 1978.. ... . 00ttt nueereceoncsnccccconnns 4 Part III, 9

Primary work activity®......cceeeeeerncanccesnnanes 4 Part III, llb

Annual salary rate: 1978.........cc00tenrecnnnnnen 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 error 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 social scientists and psychologists 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
Total........... e . . ceee 50,093 100.0 81.4 18.6
SEX
Male....covureerennneannns PN e 46,877 100.0 81.6 18.4
Female...... e ettt 3.216 100.0 78.5 21.5
AGE IN 1978
Under 30 years..........ceeetnenininnenitananans 287 100.0 76.0 24.0
30 to 34 years........oiiiniiannnnn e . 6,264 100.0 75.7 24.3
35 to 39 years........... e et ie e e 9,226 100.0 78.1 21.9
40 to 44 YEATS. .t ioiiieiiaie e . 8,075 100.0 81.3 18.7
45 to 49 years...... et . 7,644 100.0 83.1 16.9
50 to 54 years............... PP e e 6,994 100.0 84.9 15.1
55 to 59 years......... et e e 5,183 100.0 85.8 14.2
60 to 64 YEATS. ... ...ttt 3,193 100.0 85.5 14.5
65 to 69 years..........c.iieiiiieinai.n 1,930 100.0 82.2 17.8
70 years and over....... et e e iaeaa . 1,297 100.0 76.2 23.8
FIELD OF SCIENCE OR ENGINEERING IN 1976
Respondents in 1976................. e 42,644 100.0 91.8 8.2
Total in scope in 1976.............. . PR 37,602 100.0 92.0 8.0
Computer specialists................... 2,064 100.0 90.8 9.2
Engineers........... e e, 19,922 100.0 91.4 8.6
Mathematical specialists.......... P P 1,486 100.0 92.6 7.4
Life scientists........... P, Checeseseeacans 3,800 100.0 93.9 6.1
Physical scientists....... Cererereeas ceeeiaee 4,695 100.0 93.4 6.6
Environmental scientists...... Ceteeriieaenn . 1,749 100.0 92.3 7.7
Psychologists......... heeee et et esa s 1,936 100.0 92.1 7.9
Social scientists.............. Ceeceiiaiane 1,950 100.0 92.4 7.6
Total out-of-scope in 1976....... et ias e 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........... [N - 44,158 100.0 88.9 11.1
Total in scope in 1974........ eeieeiaa 39,473 100.0 89.2 10.8
Computer specialists............. e . 2,291 100.0 87.4 12.6
Engineers...... e e Cereeieee 20,814 100.0 88.6 11.4
Mathematical specialists....................... 1,612 10C.0 89.3 10.7
Life scientists.................. P, 4,026 100.0 91.0 9.0
Physical scientists........ e, . 4,824 100.0 91.3 8.7
Environmental scientists......... e, . 1,867 100.0 88.6 11.4
PSychologists..........covvuivennnn.. eeeeeeeas 1 989 100.0 89.0 11.0
Social scientists.........c.viiiiietiinerinnnan 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.............. e reeeaea 50,093 100.0 81.4 18.6
Total in scope in 1972............. 50,093 100.0 81.4 18.6
Computer specialists............. 3,391 100.0 76.7 23.3
Engineers............ e e . 25,797 100.0 81.1 18.9
Mathematical specialists....... P 2,185 100.0 81.9 18.1
Life scientists......c..ccveierennrenneconnonan 4,891 100.0 84.1 15.9
Physical scientists..........cc0t vivvnncnnnns 6,248 100.0 84.0 16.0
Environmental scientists...... [P P 2,095 100.0 82.2 17.8
Psychologists......coveevuunnnnn. P e 2,488 100.0 79.9 20.1
Social sclentists......c.vovecunnnnnn.. 2,998 100.0 79.4 20.6
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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)

27

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
TOtBl. . .veeeseooacenosesocscosanscsosoncans 40,771 100.0 9,322 100.0
SEX
. P . 38,245 93.8 8,632 92.6
FeMBle. ...ooeeccsaeccossnssssscsssscsnsssesansane 2,526 6.2 690 7.4
AGE IN 1978
Under 30 YyeArS...ceceececeococosocescscoccacnsons 218 0.5 69 0.7
30 to 34 YeArS...e.ccveccvecsccscccancen cecesenae 4,739 11.6 1,525 16.4
35 t0 39 yeArS....ccevecrccnseccsvecctscsocosansan 7,208 17.7 2,018 21.6
40 to 44 years.......c00.. teeccecscessssecannn 6,565 16.1 1,510 16.2
45 tO 49 YEArB....ceeeeveccvcccsoccacccsscaconcens 6,354 15.6 1,290 13.8
50 tO 54 YeEAIrS..e.vieteectrscsscncassscssascanoss 5,939 14.6 1,055 11.3
55 tO 59 YeArS...cce0cecetcnsecccconecen 4,445 10.9 738 7.9
60 tO 64 YERIS...u.0cecesvscsceacscscnccasacsases 2,729 6.7 464 5.0
65 tO 69 YeBIrS....vececcctscrscesccrcoracnonnss .. 1,586 3.9 344 3.7
70 years and OVer.....ceceesscescsscoascnsassansse 988 2.4 309 3.3
Median Bge...ccvesevsecesecsssssesssssscssasccens 45 (X) 43 (X)
FIELD OF SCIENCE OR ENGINEERING IN 1976
Responded in 1976...... ceteeees eeresenaeas 39,137 96.0 3,507 37.6
In scope in 1976....000cceceencccsnnnns cecesecaas 34,609 84.9 2,993 32.1
Computer sSpecialistsS..ccececeocccscocsscens e 1,875 4.6 189 2.0
ENEiNeerS...oceecesesccsacscsocscsesssssnassnne 18,206 44,7 1,716 18.4
Mathematical SpecialistsS.....eeeeeeceoccrenonns 1,376 3.4 110 1.2
Mathematicians.....oeeeeeeecersesosocncansane 992 2.4 89 1.0
StatistiCiAnN8. . veeeeeceeecconcccssaccssoncans 384 0.9 21 0.2
Life scientists.....cccveevececcconcccennns oo 3,568 8.8 232 2.5
Agricultural scientists,.........ceevveeunnnn . 1,446 3.5 94 1.0
BiOlOg1StS.ceuececoevscocsvocevassassssscnnas 1,720 4.2 112 1.2
Medical scientistsS......c.oevcsescvscvccasaas 402 1.0 26 0.3
Physical ScientistB8....cccveecececoccosnsnvnns . 4,384 10.8 311 3.3
Chemists........ cecececcecscescecacenctacncnns 2,692 6.6 171 1.8
Physicists and RStronOMersS,......oceeocceeeee 1,443 3.5 124 1.3
Other physical sclentiStS8.....cveseceevecarces 249 0.6 16 0.2
Environmental scientistS.....ceeccevecessascasne 1,615 4.0 134 1.4
Earth scientistS......cceceeeecosencenccnaces 1,357 3.3 114 1.2
Atmospheric scientist8.....ccoeveveseneccesnes 187 0.5 13 0.1
OCEANOETAPNEeIS . s v vvcevescssorscvscossacssesone 71 0.2 7 0.1
P8YChOlOg1iStS8 . veeeresecesssssscscscassacasans . 1,784 4.4 152 1.6
Social scientists......ovceesvecacenscccecnncss 1,801 4.4 149 1.6
EconomistsS...ceeeeeescse tecaceseescesasaaanes 750 1.8 70 0.8
Sociologists and anthropologists.........c... 484 1.2 38 0.4
Other social scientists....... eeescecessasnns 567 1.4 41 0.4
OUt Of BCOPE@..cevoevovorooscssosconocssossososnsscnss 4,528 11.1 514 5.5
Did not respond in 1976...cc00c0cececccccns 1,634 4.0 5,815 62.4
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