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' :. Selected CharacteristIce Of Peteonelrifohysical Sc leiricei 1:1978 ,

d \ ,'INTRO . UCTION U.S, poptilotlan 2.61,Xearti old' ond over lived in the
,

- % - ,,, ' 1 ..
Thopatistics in this report are bused on the 1978 survey theast,' 20 portant IR tfleftorth Control Region, 32 per.

In a series of biennial surveys 'known as the National Sample', ant In the South, and 18 percent in the West (flgtire 1).2 ', 'series
Most mentors of this group, of phyjical scientists wereof Scientists and Engineaes. The series was sponsored by tha

White) w (93 Perianth AsianAmeritans anstituted 4 percent,National Science Foundation and conducted by the Bureau
and -Blacks, 2 percent; Only about Vpercerit indicated thatof the Census. The sodas houtin with the 1072 Profesilonal,

r ,

' their ethniO heritage was Hispanic,fithnital, arid:Scientific Mitpbover Survey, with followup
The fields, of science or engineering (S/E) In the' Nationalsurveys of Persons frorh the 1972"survey conducted in 1'974,

Sample .were iiii.4 0 more strictly ilefined categories than76,'and';1078, All persons In the National Sample were ex-
ccUplitions, In general, to be classified into a specific field,, 'perlenced,:workers who either had jobs in 1970 or were

a parson had, to aye at least two of, the following three oar.' looking forlobs; new entrants Into the laborfor e since 1970
ii, , cteristics: (1) a bloyment in one ofa set of specified occuwere .not, Included. in addition, the fields of science and

potions; (2) a .adernic degree among a' sot of specifiedengineering in the National Sample WerelimIt d to persons
academic disciplin , and (3) self - Identification within a setho' met ,.strict educational, occupational, an professional . / .of specified profess' s. Because of this criterion, personi inqtlelifications. For these' reasons, per ens n the 1978
each field were dlitributed among a spectrum of occupations:allonal Sample ;, represented a proxiMately 1.6 million

Not S6prisingly, the majority of perions in the physicaldentists and engineers, only a part of the Nation's total
, sclera field; about 70 percent, were in physical sciencescientific and engineering wor force. (The"DepArtment of oc/

cupations. Neorly 'one -fifth .(18 .percent), however, were 9Labor estimated that, based on occupational, qualifications /-/managers encladministrators, a finding tat is possibly re-alone,"there were 2.4 rn'ilion sclentistynd-engineers in the
NW to the fact that persons in the field of physical scienceUnited States in,1978) 1 s \

1 -are generally Mature workers (inedian age 45. yaors) withThis report is the first in series of reports on evchar-
*sany yearslof professional experience (a median of 19 years..acteristics of persons in the .,fit78 National Sam .' Profiled :

The only :oilier sizeable group of physical scientists was inhere, are persons in ;the fieid-of physitarscience: cherriists,
s

the Interdisciplinary,occupatIon of blocheMistry (7 percent).physicists and astronaing6nd other physical scientists.
i , ,,1 'il ti

EDUCATION AND TRAINING (Table 2)COMPO tO,N; (Table 1) :
Roughly one-half (49 pereent) of the physical scientistsThe ph fists in the National Sample were pre-. , possessed doctorate degrees; one-third held their highestdominantly in les, Men, in fact, made up slightly more than

degree of the bachelor's level, and about one -sixth (17 per t9 obtof 1 hysical scientists (g2 portant), a proportion that
cent) held theirs att the taster's, level. About two-thirds of X ,rose to 9 percent for the subcategory of physiciststastro-

nomeri. Women 'Made their stro est showing among
rchemists, constit lig 10 percent of t t group.

rnThe edian in 1978 of the physical scientists in the,
National. Sample was 45 years.. .

The gaographicclistribution of physical scientists through-
out te 1.41(ted States'was oriented more toward the North-

' 'east anct less to
tharit Was the gen
years-old and over.
resided in . the .Nor
Atlantic States).: 24
26 percent in the
South Centro Stat

he,South and North Central:Regions
Population ,of the. United States 25
bout 30 percent ofAhysical scientists
east (New England'ind the Middle
ercent in the North Central RegiOn,
Lithj (South Atlantic; East 'and West
and 19 percent in.the West (Mountain

and PacifiC St tes timates from the Current P putation
Survey (CPS) indica a that in March 1978, 24 per ent of the

.

' U.S. DepartmenroP Labor, Bureau If Labor Sta tics, Employ-
ment and Earnings, Vol. 26, No. 1, Januar

,the physicists/astronoMers held .doctorates. (See figure 2.)
About 92 percent of the physical scientists held their

highest deiiee in a physical or biological science.
ti Sinisofik median age of the physical scientists was 45

years, many meMbers of this group received their academic
degrees 20 or more years ago. To maintain or upgrade their
academic skills, many physical scientists (39 percent) turned
to supplemental training prograMs in 1977. Notable propor-

-ktions of the physical scientists whO received supplerne-
training in 1977 received it from their employers on-the:
job training (49 percent of those receiving trai ing) or in
employer training programs (37 percent of those receiving

. training).3 (See figure 3).t

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

3 Note that the _categories of supplemental training are not
mutually exclusive: the 'same person may have more than one kinci, of

\supplemental training. '



FIQUI1E 1,.
fiogion o Rpoldonoo of Physlool So lontftits oncl the
U,S, Popo lotion 2I Yoorrond Ovor: 1070

Northeast
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Source: Table 1 and Current Population Reports, Series P-26, No. 331, Geographical Mobility: March 1975 to March 1978,

FIGURE 2. .

Physical Scielitists; by.Highest Degree Held: 1978
'si
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FIQUIN 3,
Physical Scientists in 10701h Sunplinnentel
Trainind Received in 1077

Physical
solentIsts,
total

Chemists

Pllya lelsts
and
astronomers

Other
physiCal
scientists

fleoolved supplemental Wining
4107:7
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voining In 1071
Not reported

11111111111111111111111111111111111111111111111111111111111111111111111
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IIIIININIM11.1.11.1111111111111111111111111111111111111111
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Source: Table -2.
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PROFESSIONAL EXPERIENCE AND
GROWTH OF THE FIELD (Table 3)

Mist of these physical scientist's. have boon involved in
profesilonal-level work, though not necessarily in the physi-
.cal sciences, for a number of years: The median number of
years of professional eXperience for the group was 19 years.
About '94 percent had more than 5 years of professional
experience, 79 percent had over 10 years, and a little over 40*
percent had more than 20 years.

Column. 3 of the Upper percent diitribution of table A
shows how the stock of physipel scientists in 1978 was.
created from the flow of persons from each component of
the 1976 National- Sample of Scientists and Engineers. Theie
figures reveal that 'about 88 percent of the physical scientists
in.1978 were alsO physical scientists 1976; about 6 percent
of the 1978 grOup entered from other S/E fields in 19 ,,6,
notably engineering (3 percent), while the remainder came
from outside ,S/E or from among persons who did not re-
port their S/E status in 1976. The lower percent ditibu-
tion in table A. shows the flow of persons from the com-

ponents of the 1976 National Sample into the components
of the -1978 National kapple. Both percent distributions of
table A reveal a noteworthy movement of persons between
engineering and the physical sciences, which may be related
to the involvement of engineering in practical applications of
physical science.

About one -fours of the physical scientists employed In
both February 1978 nd February 1976 changed Jobe dur-
ing the 2-year period; niong those job changers, abOut one-
hird changed their detelled occupation at the time that they

c tinged jobs. Of those employed in- both February 1978
a d January 1974, nearl\two-fifths (38 percept) changed'
jo during the 4-year period;, of these, about two-fifths (3,9
pe cent) changed detailed 'occupations as well. Finally; of -

thole employed in February ipia and 1972, one-half (49
perte}it)*had a diperent job at the end of the 6-year period
than at the beginning; of these, 40 percent changed detailed ..

occupations.' Thus, job changers. increased from one-fourth.
of the physical scientists in 2- years, to two-fifth; in 4 years,
to one-half in 6 years. (See figute 4). 2

LABOR-FORCE PARTICIPATION (Table 4)

In February 1978, 93 percent of the physical scientists
were in the labor force. Of those not in the labor force,. 82
percent were retired.

The unemployment rate (that is the number yed-
as a percent of those in the labor force) for ph tISts f.'

4 That is, changed employers or remained with the same employer,
but had a significant change, in their duties, level of iesponsibIlity,or
occupation. . ,

'The difference between this 40 percent and the above.Mentioned
39.percent of persons who changed occupations bgtween 1974.and
1978 is not statistically significant.



SI

Tab Id A, Hob t ticlonco or gRi000rints In 1970 by Flold of S.100(41 or Foginooring in 1.976
(Nomherm in thonmende)

Field of moienon or
.

e0gioeering in 1970
.

Totel
Nntionel
NeWnle

in 1910

in fieldo
I

onionne or engineering in 1970
Nn AR4

ON
field

in 1970

,

TotAl
Phyotoel

ow4414104#

11iher ON fiele

Totel Nngineering

Total Netionel dimple An 1974..,
In ON field 1n" 1976
Phygionl moientAnte

..

Other fl /N field

Nngineering
Not in ON field in ,1976
Old not report in 1970

.
.

PNRONIff 010TRIBUTION
. , .

Total National Nample in 1976
in ON field in 1976
Ndes], reoientietu
Other 0/14,field

Nnaineering
Not in H/N field An 1976
Did not report in 1976.,

,

.

Tot01 National Simple in 1976
In H/N field in 1976
Phyeioal meientlet
Other 8/K 'field ,

Nnsineering
Not in 0/11 'field in.1976
p18 not report in 196

'1,150:
.1,119

130
J09
707
'173

-57

100,0
02.9
9.7

13.3
52.4
12.0
4,2

,

100.0
100.0,
.100.0

100.0
100.0
100.0
100.0

1,110
1,030
122
006
660

. 64
41

100.0
. 90.4
10.0
79.0
58.0
5.6
4,0,

04.3
92.d
93.0
91.7
93.3
36.9
78.6

130
122
114

0

4
.A
4

100.0
93,6
07.0
6.0

'3.3
3.3
3.1

.

9,6
10.9

.07.3
0.0

.0,6
2.5
7.0

'

1,000

908
9

809

. 416
60

41

100,0
90.0
0.0
09,2
65,0
5.9

4.1

74.7
81.1
6.6

90.9
92.7

54.4
71,6

731
600

4

051
649
31
30

100.0
91.1
0.0
90.9
90.0
4.4
4.1

55.4
, 58.9

3,3

: 66.3

91.8
10.5
51.6

311
90

, 8

01
47

109
12

100.0
43,5
3,8

30,7
21,3

'51.7

,.5,8

11.7
8.0

6,2
8.3
6.7

63,1
21.4

FIGURE 4.
Job Changes Between Specified Time Periods for
Physical Scientists in )978
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Dld not change. Jobs In period
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particular intinstry ['mops in Fohrtiary 11170:. manrifoctot
ing (44 parcant, ospinjally Pf chemicals and alliati products
(25 parcont); oriticatiotral institritins 1',14 11011111011141001'
lark, 130110(144 41111 ortivfaiitio§ parcant); 0011 tosowch
institutions (15 porcon0, A notohlo 4 parcant of the physical
sciontists wort oroployorl hi rnanufactorinColoctronici ma
chinoiy and other computino.01111101110111; h parcant WON
IMMO tittrilinititV4011, 1 ;-

Tito 111111 National kamplo stirvoy askoci porsons to
tloscrilld tiro typo of 01.0411111111011 of thait'prlocif)01 ompiny-
mont or post-dor:total oopointmant,,Amono physical solan,
lists employed In fohrtioryv1070, 55 percent spocifiori choir
omployot's orronifation .as a Iprivoto) 1014111044 or Intim-.
try, 2fi parcant as an W1110401141 instnntion,.. Arc ind 14
parcant WON omployorl in anyornant, of which tnraa,
fourths. (72,2 poroon were oiployoti by the [:ntilordi
00V011111nilt,

flasuarch and thivolopMant (11/1) Or manaooMant and
administration ward the primary work activ Was Of qui Inmost
proportion of omployeti physical 501orista (611 varmint,
About 42 parcant wont primarily Involved In IVO (twit,
and another 17,..paroont wort) primarily Involved In the
man000n) ott or administration of 11/D. About,.10 parcant
wuro primarily inyolvorl 411 (Oar kinds of maiugurriant or
administration.

Table B. Employment Status in February 1978 of Physical Scientists In 1978

*Jo.
anploymont talus

I Total .Chenitetts Physiciets and
as t ronomera '

Other pliyeical
ecientiete

Ntunboi/ Porct0lt Ntm thor Porcont Numlior Porcont Numbor Porcont
-

Total La labor Pomo
in :Fobruary 1978 120,220 100.0 83,860 100.0 30,318 100.0 6,041 . 100.0Nuployod 118,936. 98.9 82,773 98.7 30;135 99.4 6,028 99.8UnanplOyad 1,283 1.1 1,087 1.3 183 0.6 13 0.2

Source: Tablo 4.

Table C. Full- and Part-Time Work Status of Physical Scientists in 1978 Employed in February 1978

I

Full/part-time work stafus
Total Chemists Physicists and

astronomers -

Other physical
scientists

Number Percent Number Percent Number Percent Number Percent

Total employed
. in Februaty 1978 118,9,36 100.0 82,773 100.0 30,135 100.0 6,028 100.0Full time 115,132 96.8 . 79,964 96.6 29,424' 97.6 5,744 951.3Part time 3,755 3.2 2,773 3.4 699 2.3 284 4.7Full or past time not reported. . 49 (Z) 37 (Z) 12 (Z)' -

Z Less than 0.05 percent.
Represents zero.

Source: Table 4.
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Table, 0, Doreiro for W k Qt Physical $ciontkitli if( 1978 Employe d Part Tima If1 Fol)roory 1971i

r

Ono,. vo. Or (fill tiiiio wi-014:

'

,
* T4

________

tinathoi.

....

414

'Port:toot

C1144iitot§__
fittottote

___
Percoet

N1'44404
40041141404'0_

Ntuollop

44I4......
eon:1,414

Mhtir 1,111y04441,
ii(31.00Utik4

7,10,0011

'

Pct
OW Low10y0 0014 tiiii.4
10 040011.4ry 1974,,,,,,,,

0i4o141014 1'011,1 Nu vim*, , , , , . ,
No §4.4.1,11141 61 1 1-C. Imo wopi*, , . , .
Noc ropovc04,,,,,,,,,,w,,,,

lti5
01 1

'2, Inl.
lh

100,0
20,1
l'7,1
0,4

2,11*,
)47

2,1210
11

100,0
13,7
710
0,1

6'4'2

304
41n,

. .

100,0
33,

el, t

304
;10

04:

. .

100,0
7,0

01,0

1(000000:0 401'0,

ta 4, ,

Among physical scientists directly Involved in research
and development, :10 percent were In 04410 1,00440130 per,
cent in applied research,. and 30 percent hi development,

Persona In the Notional Smola wtsre asked to Woo, from
a list of watts of critical national interest, the problem 411.0414

In WhiChh they devote the largest proportion of their profes,
sionel time, For physical scientists, 13 percent selected
health; 13 percent, education (mostly teaching); 13 percent,
environmental prottnktion and Pollution abatatitant; .10
percent, national defense; 11 percent, energy and fuel, and
onefifth indicated that the inquiry was not applicable to
then

Thu U.S, Governmetit supported or sponsored at least
soma of the work of 40_ perctint of the physical scientists.
Chief Government sponsors were the Departniont of Defense
(whichlirovIded funds for 12 prcent of the physical scion..

lists), the, Energy Department Iwhich funded 10' percent),
the Department of. Health, Education, and Welfare (which
funded 8 percent), and theational Science Foundation
(which funded 6,percent)

INCOME rfalileE)

The median basic annual salary In February 1978 Of the
.'physiCal scientists employed fulltiene in February 1978 was.
$27,329. The median for chemists was $26,525; that for
Physicists/astronomers was $29,052, and that for other
physiCal scientists was $2Q,390.1 The median earnings in
1977, as estimated from th g. cPS,8 for male professional,

'The aPParrint differences;- between the median' earnings of
chemists and physicists/astronorners and thatoof physical scientists,
toes!, are not statistically significant./

SU.S. Department of Commerce, Bureau of the Census, Current
Populatioti RepOrts, 'Sidney income in 1977 of Families and Persons
in the United States, Series P-60, No. 118.

technical, and Mildred workers '14 years old and Over work-
ing veer round MI time was $10,224; the ciomperable flume
for women was I006, Maly year - round, fulhtlma wows
26 years old and. over with 4 or more years' of college Ire
writes's' of occupation) tied a median Income In 1(171 of
$20,026; those with b' r. more years of college had ametlian
Income of $27,441, It should be Med That the. CPS figures
are Blot strictly comparable with Those for the physical
scientists In the NatiOnal Semple,'

Results from the 1070 tenveti of the National SamPle
showed that the median basic annual salary in February 1070
of physical scientists employed full time in*February 107.0
wits $23,132. Thus, between February 1076 and February
1070, 'the median basic :annual salary of full4lmo phhical
scientists rose by ,$4,107 to $27,320. lloweyer, when these
figures are adjusted for inflation (1.0 when bOth the 1070
and 1070 basic annual salaries are (monism' In ct)tstant
1077 dollars), the increase Is approximately $1,204 or about
2.4 tfercent per year. Note that the 1070.78 comparisonssin
terms of constant or 1,077 dollars mint 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 adjustment Proceddres of the 1976 an() 1978
surveyi, and the difficulty of establishing approprjah time
periods for the constant dollar,computations.

.'The CPS concepts "earnings" and "Income" include more sourCes
of financial support. than does the National Sample concept of "basic
annual salary"; there are also other differences between the National
Sample's basic annual .salary. concept and the CPS earnings and in-
come concepts, as welt es differences between the National Sample
and the CPS 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 Jor. the National Sample question
on basic annual salary.

4
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Table 1. Occupathm, Professional. Idfntification, and Silected Characteristics of Physical Scientists:
1978

.

:.(Detailtmeinot add to total be ause.of rounding. Foripeaning of symbols, e:text)

.
. ve. Physical scientists,

Chemists ,.,

o Physicists and ,Other p ysibal.40.
OcCuAtionc professional ident ication, . total
and selected character st cs

,

,.

..

: astronomers
,

seien ises-_,:.

Number Percent ' :Number Percent7 Number. Percent Number Percentv 4 '
.....

.

. .

.
.

--- Total al. 129,9181 100.0 92,001 100.0 31,623. 100.0 6,294. 100.0
Mag.-..,,,, mai <119,651 92.1 82,886 90.1 30,798 97.4 5,967

2.6. . 327
94.0

12.1- 10,977 1901.9-79 ir 4,235 13.4 521

;° 5.Z.

6 to 34 years '

. .

i 880 0.7.

10,267

15,734

7.9 9,115

646' 233 0.7

18'16

. .

Under 30 years

8.i
35..to 39 year - 26,225 20.2 .17,006 18.5 1,736 24.5 1,483 23.0
40 to 44 years 22,122 17.0 14:992 '16.3 5;893. 18.6 1,236- 19.6
45 to 49 years 19,404 14.9 13,253 14.4
50 to 54 years ...... 16,164 12.4 11,723

.

-12.7
5,255 , .- 16.6 m, 896 14.2
3,400 10.8 1,041 16.5

55 to 59 years
.

13,062 , 10.1 10,526 9,4'4. 11.4 2,064 6.5 471 7.5
60 to 64 years 8;584 6,6. 6,657 '''-' 7.2 1,535 '4.9 . 192 6.2
6 o 69 years 5,244 4.0 4,387 4.6. 674 2.1 103 2.9
(70 years and over . 2,501 11834 2.0 *596 1.9, 71 1.1

M7dien age 45 ) 46 (X) 0 (X) . 45 (X)

IESIDME IN.1978, - ,
)

.3.4' f, 'Total 129,918 7 100.0 92,001 100.0 31,623- 100.0 6,294 100.0
United States 120,6W 99.0 91,208 99. 31,112 ' 98.4 6,281; 99.8
Northeast A 39,238 30.2 29,091 . 8,702 27.5 1,445 23,0

. New England T't 9,557 I .7.4 6,225 6.. 0 2,966 9.4 365 5.8
Middle Atlantic ', , 29,682 22.8 22,866 \ 24.9 5,736 18.1 1,080 17.2

North Central
-, 31,156 24.0 24,719 , ! 26,9 5,220 16.5 1,216 19:3

East North Central 23,925 18.4 18,926 20.6 .4,120 13.0 879 14.0
Weet North Central......,4, . . 1.... 7,231 5.6 5,793 6.3 1,100 3.5 338 5.4

South 33,847 26.1 23,820 25.9 7,891 25.2 2,137 34.0
, , -....--.

South Atlantic.... . : ... . . : . '.771%,. .. , . 1. 20,316 15.6 13,803 15.0 4,838 15.5 1,675 26.6
East South Central / 4,534 3.5 3,139 3.4 1,149 3.6 245 3.9

24,359 18.7 13,5X 14.8 9,299 29.4 1,482 fits

West 7.5 ,.South Central' 8,998 6.9 6,8 1,903 6.0 217 . 3.4
West
Mountain 6,151 '4.7, 3,227 3.5 2,281 7.2 642 107i
'Pacific 18,209 14.0 10,351 11.3 7,018 ... 22.2 840 13.4

Outlying areas .
32 (E) 32 0.1 - -

Foreign countries 1,284 110 792 --' 0.9 479 . 1.5 13. 0.2
Not repo +' -d - - -i 7 -

tFr. 'I
RACE

.
.

.

.

Total -.129,918 100.0 , 92,001 100.0
. 31,623 ' 100.0 . 6,294 100.0

White 121,346 93.4 : -85,467 92.1 29,894 94.5 ',5,985 95.1
Black' ,

-'''''

2,262 1.7 2,156 2.3 . 105 0.3 - -
American Indian ._._,..- ....- 192 0,1 192 0.2 - - - -.

Chinese, Japanese, Korean 5,279 4.1 3,408 3.7 1,589, 5.0 281 4.5
All other race4 839 0.6 777

0
0.8 34 0.1 28 0.5

HISPANIC HERITAGE zr

'z'. .

Total 129,918 .100. '92,001 100.0 /1623 100.0 :-° 6,294 100.0

,

Hispanic - 1:,468 l', 1,163 1.3 105. 1.0 . ..- -
Not Hispanic

. -123,720 95..2 87,523 95.1 30,060 95.1 :6,137 97.5
)Not reported . 4,730 ........./ /3.6 3015 3.6 1,258 .4.0 157 2.5

OCCUPATION IN 19I5 uarweraess5'°%"11

4 Total employed in February 1978 118,936 '100.0 82,773 100.0 30,1* 10041.., 6,028 Ar 100;0

. v

Computer specialises, total 450 .00.4 70 (Z) 380 1.3
Computer systems analysts 118 (Z)a

.

29 ..(Z) - 89 0.3 -
Computer scientists 120 0.1 - 120 0.4 -
.Computer programmers 72 c. (1) . - - 72 0.2 -
Other computer fields 140 0.1 41 (1) 99 clA

Engineers, total 1,971 1.7 817 1.0 1,154 3.8 -
;Aeronautical and astron uticel 32 (Z) - 32 0.1 - -
'Agricultural - - - - - -
Chemical 308 0.3 283 0.3 . 25 . (Z)
Civil and architecture - - - - - -. - -
Electrical and electro is 664 0.6 60 (Z) 603 2.0 - -
Industrial : 113 (Z) 25 (1) 89 0.3
Mechanical 30 '(Z) - - 30 (Z)
Metallurgical and meter is.: 4 0.1 154 0.2 : - - .' -
Mining, petroleum, and geological 8 .(1) 43 (Z) ; 16 (Z)
Nuclear C, 90 (Z) - - , 90 0.3
Environmental arld-sanitUYil

92 (Z) cTh 92 .' 0.1 - , ..-

OperWtSons research/sysfe7 115 (1) ."--.44 (Z) 72 0.2 -
,

Otherengineering fielPs 314 0.3 . 117 ,,,s,..> 0.1 198. 0.7

13



a'able 1. Occupation, PrOfeamliittel Ideptlficifflon, and Selected Characteristics of F'llyslciall Splint

197114---Cootimed

(Oetaikmay not add to total because of rounding. For meaning of symbols see text)

a
0.K.

Occupation, professional identification,
and selected characteristics

a

Physical scientists;

total

.

Chemists
Physicists and
astronomers

Other physical
scientists

Number Percent Number Percen4 2 Number Percent Number Percent

.

. . .

OCCUPATION IN 1978--Continued -

Mathematicians and statisticians, total....
.Mathematicians

) .,
\

Statisticians .:
40/.1'5Actuaries

Operations research -

Life scientists ,

Agricultural scientists s'

Biological scientists -

Biochemists h
BiOphysicists
Medical scientists
Other life scientists

Physical scientists, total
Chemists
Physicists and astronomers

Other physical scientists ....... , . .:

Environmental scientists, total
'Earth scientists
Atmospheric scientists
Oceanographers

Psychologists
Social scientists, total

. Economists
Sociologists and' anthropologists,
Other social scientists l''

2)

Health occupations
Physician or surgeon
Dental technician
Medical technician
Other health occupations

. .

Technicians and technologist '' 'except

)medical .

Teachers'
Administrators and managers
Other occupations
Not reported

PROFESSIONAL IDENTIFICATION IN 1978

Total
Computer specialists
Engineers
Mathematicians and statisticians
Life 'scientists
Physical scientists'
Environmental scientists
Psychologist
Social scientists
Health occupations
Technicians, except medical
Teachers
Administrators
All other occupations

^a

202
63

4
,. 20

66
#

9,500
189
343

8,400
-124
'376.

67

82,289
54,626
21,788
5,874

447
346
ct8
'73

,13

188
>

-

10

45
796

21,794'
1,083

159

129,918
250

.2,199
' 96

11,122
97,116

192

19

125.

211
i 300

16,003
355

0.2
(Z)

(Z)

(Z)

(5)

8.0
0.2
0.3
7.1
0.1
0.3
(2)

.69.2

45.9
18.3

-4.9

0.4
0.3
(Z)

(Z)

(2)

-

-

0.2
-

-

(Z)

(2)

(Z)

0.7
18.3
0.9
0.1

100.0
0.2
1.7

(Z)

8.6
74.8
0.1

(Z)

(Z)

0.2
0.2.

123

0.3

'

-196

-

54
-

32

9,438
,176
330

8,400
108
356.

67

54,933
54,62e

12

295

233
179
26

29

-

00/7-

.-
,.....

174
-

103

71

29
49s-

15,385
984
124

92,001
-

862
96

11,077
65,639

73

7
-

110
179
180

11,874
321

0.1
-

(Z)
.

-

(Z).

11.4
0.2
.4

10.1
0.1
0.4

. (2)

,' 66.4
66.0
(Z)

0.4

0.3
0.2
(2)

(2)1-

-

-

-

0.2
-
- .

0.1
(2)

(2)

0.6
18.6
1.2
0.2

100.0
-

0.9
0.1
12.0
71.3
(Z)

.-
-

0.1

0.2

.9

0.3

117

63
-

20

34

62

13
13

-

16

20
-

21,998
. -

21,761

238

213
127

43
44'

-

-

-

13

-
,

-

-

13

15

174
5,876

99
35

31,623
228

1,290
-

31
25,846

105

-

19

16

32
82

3,655
35

.

. 0.4
0.2

-

(Z)

0..1

0.2

(2)-

(Z)
-

(Z)

(Z)

-

.

73.0
-

72.2
0.8

0.7
0.4
0.1
0.1

-

-

-

(Z)

-

-

-

(Z)

i

(2)

0.6
19.5
0.3

0.1

. 100.0

0.7
4.1

.

(2)

81.7
0.3

-

(Z)

(Z)

.0.1

0.3
11.6
0.1

'-

-

-

-

.

%
-

-

-

5,357
-

.. 16

5,342

-

-

-

13,

-

-

-

-

-

-

-

-

-

-

. 124

533

6,294'

22

46

-

13

5,631
13

-

-

-

37

474
-

.

a

-
-

-

-

-

-,

-

88.9
-

0.3
'88.6

-

-

-

-

0.2
-

-

-

-

-

-

-

-

2.1
8.8

-

100.0
0.3

0.7

0.2
89.5

-. 0.2
-

-

-
0.6
7.5

-

'College or university teachers of science or engineering are excluded from teachers and included in occupation corresponding to.
Subject taught. .

7
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Table -2. Selected Educational' CharaCteristics of Physical' Scientists: 1978
(Detail may not add tojtotal because of rounding. For meaning of symbols, see text)

S.

Selected educational-characteristics

Physical scientists,
. , ..total

Chemists 'Physicists and N
astronomers

Other P ye:Joel' 'i

scientists ',

Nulktr Percent Number. Perceht Number .Pefcent . Number Percent

?lIGHEST DEGREE HUM;

-- Total
With a degree

Associate .......

,.Bachelor's
'

/.1

Master's....,
Doctorate ji

Protessional/msg101
Other

No,degree *
Not reArted

-.

MAJOR FIELD OF STUDY FOR HIGHEST -

DEGREE.REI1p/ '''''

7. ._

Total
.

.

Computer, 4cience and systems analysis......:XJ
Engineering
Mathematical.sciehces
Agricuitural sciences *.).1'''''

Biological' sciences
MediCal sciences
Chetistry
PbYsics and astronomy
Earth, space, and marine sciences...
(Psychology
Economics
Sociology and.anthropoldgy
Other social sciences
Business and commerce
All. other fields
All fields below DA
Field not:reported

.

SUPPLEMENTAL TRAINING IN 19771

Total
With Supplemental traibing.in 1977
.0,p-the-job training
Military training applicable to.
civilian occupations

/.Extension or correspondence CO
Employer training programs....
Adult education center
'Other trailing

No supplemental training in 1977
Not reported

.129,918
129,918

.

, 42,779.
.22,779.
64,106.

2
-

...,

.

.'

57
7762

.,7,,' 503
' 915
10,954.

'662

75,139'
33,133'

591
59

-

. 60
437

.686
2,427

.79

.A75

129,918
50,397
24,931

L- 508
4,814

18,536
6,206.

13,450
66,520
13,001

.

. 100.0`'
100.0

: -

32.9
17.5
49.3.

..0.2

-

-
-

. 100.0.

. (2),

2.9
0.4
0,7
8.4
0.5

57,4
25.5
0.5
(Z)

-
(Z)

0.3
0.5
1.9

(Z).
. 0.4

100.0
38.8
19.2

0.4
3.7
14.3

4.8
10;4

.0

92,001
A 92,001

-
35,210
15,817
40,719'

254
°

-

.
.

, .92 01.
-, 32
\ 2,099

.256

. 532'

10,724
' 555

74,045
922
173
29

. -

37
27

619
1,553

'66

333

92,001
37,589
19,088

266
3,680

' 14,265
4,425
.9,895

44,777
. - 9,635

100.0
10CLO

..

38.3
17.2
44.3
0.3

-

": 100.0
,.. .(E)

2.3-

0.3
0.6

11.7
. Q.§

80.5.

1.0
',.Ja.2

-.- (2).)1,

-

4/(2).
.(2)

0:-7.

1.7
(Z)
0.4

100.0
40.9
20.7'

.

. 0.3

4.0
15.5
4.8
10.8
48.7
10.5

31,623
.31;623

5,283
5,667

20;653

-
-

, WI

31,62.

. 26

961'

87'

44
58

237
29,349

99
30

13

58
46

.. 4po

.....14

.' 142

31,623
9,895
4,060

242
953

3,41p
1,33:8

. 2,6e
19,10 7'

2,620

C'

.

'

--.

'''....

100.0.

100.0
-

16.7

18.0
65.3

-
-

-

-

.

100.0
(Z)

3.0
0.3

-

0.1
0.2
0.8

'. 92.8

0.3
(Z)

-'

(Z)

0.2
0.1
1.5

. (2)'

. 0.4

100.0
'31.3
12.8

0.8
'3.0
10.8
4.2
8.5
60.4

-8.3

66,Y944

...

2,286

1,274
2,734

-.

-

-

0'

6,294
--. -.

702
.

160
384
186.

49
856

2,841
318

-

10
352.
21

-. 415
-

,

6,294
.2,913
1,783

.

100.0
100.0

-

. 36.3
20.2
43.4

-
-

-

.

100.0
-

11.1
2.5

6.1
3.0

:9:8
-13.6
45.1
'5.1

. -

0.2
5.6
0.3

6.6
-.

100.0
46.3
28.2

-
2.9

13.6
7.0
13.9

41.9
11.9

181
853
443

: 872
2,635

. 746

'Sum of types of training may exceed total with training because of multiple response.

N.

'w
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Table 3. Years of Professional Experience, Field of Science or Engineering in 1976, and Job. Mobility
of Physical Scientists in 1978

(Deta)1 mpy not add to total because of rounding. For meaning of symbols see text)

A
0 ,

Pfoferional,experience, field in 1976,
and jobm0ility A

.

Physical.scientists,
tots+ '

Chemists
'Physicists and

astronomers
Otper physical
4sciehtiste

Number Percent Number Percent *Number Percent Number Percent

, -

YEARS OF PROFESSIONAL EXPERIENCE

Total persons '

With years of professional experience'reported 6
Less than 1 year
1 to 5 years .

... 6 to 10 years 1 .

11 to 15 years ,...-.,

16 to 20 y
21 to 25 s

"26 to 30 rs
31 to 35years
36 to 40 years,
41 years or more f-

Median years of professional experience
Years of professional experience not reported,-

.,

FIELD OF,SCIINCE.oh 04618E4.'8G IN 1976

,Total persons
CoMOUter speciali is
raineors
Mathematichl specialists

Mathematicians
Statistician's

Life scientists
.Agricultural scientists . r

. BioloO.Sts.
Medical scientists 9

Physical scientists
Chemists
Physicists and astronom:ARr

.,---o
Other physical scientis,..:171;6...

.

.Environmental scientists .1,:' .s.:47.

Earth scientists ' ....r

Atmospheric scientists ,,°
Oceanographers

Psychologists
Social scientists'

Economist's

Sociologists and anthropologists
Other social scientists

Not in a field in 1976
Dic4notieport in 1976

JOB MOBILITY
,

Total employed in February 1978
Employed in February 1976
Job change since 1976

Occupation change
.

No occupation change
Occupation Change not reported

Same job in 1976 and 1978
Not reported

Not employed or employment status not .
reported.in February 1976

. .

Employed in January 1974
Job change between 1974 and 1978
Occupation change -

,.,.

No occupation change
Occupation change not reported...

Same job in 1974 and 1978 N..

Not eported
.

Not emp yed or employment status not'
report !'in February 1974

.., .

Employed in 1972
Job change betiven 1972 and 1978
Occupation change
No occupation change
Occupation change not reported

Same job in' 1972 and 1978
,

Not reported
Not employed or employment statue. not - ,,

reported in 1972 ,

129,918
126,825

3554 &5.
-.0.- r,-2. -
'-^10,014'

25,945
20,856
17,995
17,118
7,634
7,933
'4,323

19

29,619

.

P129 918'

321
44292

84.

84

2,067
- 231
1,405

430'

113,785
83,342
26,351
4,042

948
,700
218
30

-'

. 129
19

-

110
4Ig85
4005

$518,936
113,243

30,441
. 10,370

19,870
201

75,795
7,007

5,693

112,466
44,894
7,428

27,342
124

60,483
7,088

,.

6,471'

114,264
58,405
23,038
35,223

144
48,528
7,331
1

4,672

a

.

'

,..

.

100.0
97.6
'0.3

3.6
1.5,,..4

20.0.
16.1
13.9

13.2

. 5.9
6;1
.3.3

(X)..

2.6

100.0

0.2
. 3.3

0.1

0.1

1.6

0.2
1.1
'0.3

87.6
64.1
20.3
3.1
0.7
0.5'

0.2
'm

-

0.1
(Z)

-

ip.1

3.3
3.1

t

100.0
95.2
25,6
8.7
16.7

0.2
63.7
5.9

4.8

94.6'

37.7
14.7

23.0
.0.1

50.9
6.0

5.4

93.9
49.1
19.4
29.6
0.1

40.8
6:2

3f9

92,Q01.

89,592
, 179

3,368
12,230

. 18,15'5

14,183
12,576
13,025

. 6,202
. 6,259
3,416

20,
1;057

.

'

92,001

79
1,905

28
28

1,638

93

1,217
328

'89,017

82,504
10
350
38

. 38
-

-

-

-

. -

. 2,726
.2,571

82,773
79,031
21,143

14,404
146

52,399

5,488
.

3,742

78,631'

30,281
10,611
19,546

124
42,735

5,614

4,142

79;704
40,262
13,935
26,203

124
33,668
5,774

3,069

'''

- 100.0
97;4

0 :2

3.7
13.3
19.7'

15.4
13.7
14.2
6.7
6.4
3.7
00
1.8

100:0'

0.1
2.1
(2).

- (2).

1;8
0.1
1.3

0.4

90.2

89,7
0.2
0.4
(Z)

(Z)

-
-

3.0
2,8

.

100.0
93.5
25.5
'8.0

17.4
0.2
63.3
6.6
0

4.5

95.0
36.6
12.8
23.6
0.2
51.6
6.8

5.0

96.3
48.6
16.8
31.7
0.2

40.7
7.0

3.7

1

:"

'

31,623
31,027

176
1,133
6,598
6,708
5,480
4,600
3,029
1,224

, 1,293
785

17

20,149

. \

31,623
225

(1C.897

''' 43
- 43

137

^ -

50'

86

26,350
70

25,466
814

.

'702...

482
205
15

-

19

19

-

-

1,062
1,190

.

30,135
28,441
7,791
3,120
4,616

55

19,523
1,127

1..4,695

28,072
11,636
4,549
7,087

-
15,281'

1,156

2,063

28,650
14,510
6,283
8,207

20
12,975
1,165

1,486

'

1

,

,

100.0
98.12'

0.6
3.6
20.9

: 21.2
17.3
14.5
9.6
3.9

. 4.1
2;5
(X)

2.8

100.0

0.7
6.0-
4).1

'0,.1

0.4

-
.0.2
0.3

83.5
0.2

-80.5
2.6
2.2

. 1;5

0.6
(Z)

-

0.1
0.1

-

-

3.4
3.8

.
100.0
94.4

e 25.9,

10.4
15.3

OA
64.8
3:7

5.6

93.2
38.6
15.1
23.5

-

50.7
3.8

6.8

95.1
48.1
20.8
27.2
(t)

43.1
3.9

4.9

.

6,294
6,205

-

'151'

. 1,187

1,081
1,193
820

1,064
, 208
381

. 122

9

.

6,2 4

17

495
13

. 13

292'

.. 138

138

16

4,418
768

722
2,928

,

208
180.

13
15

-

110
d

-

110

497.
244

'6,028

5,772
1,507

657

.

850
- ....

3,873
392

256

5,763
2,977
2,268

709

-
2,467

319

265
I . 4
5,910
.3,633
2,820

.

813
-

1,886.
392

118

.

i

.

100.0
'98.6

:-

'2.4
18.9
17:2
18.9
13.0
16.9
3.3
6.1

. 1.9
(X).
2.0

.100.0

0.3
7.9
0 2.

0.2

4.6
2.2
.2.2

0.3,

70.2
12.2
11.5
46.5
3.3
2.9
042
0.2

.\ 1:7

1.7
7.9
3.9

100,0
95.7
25.0
10.9

14.1
-

64.3
6.5

.

4.3

'95.6
49.4
37.6

s'r 11.8

-

40.9.
5.3

4.4

98.0
60.3
46.8
13.5

-

mop
6.5

.

2.0

16

:Pe
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Table 4. Employment Statile ancl.SelectedJobAtelated Char
1978

(Detail May-nsot add to tOtal.beciuseo ondin For meani -of,symbo

.

cteristics of Physical Scientists:

, see

Employment statuemnd selected Job-
related characteristics

.

Physical acientilstac"'

. total ''

'*....1

- Chemii % '. Physicists an
astronomers.

,Other physpal
acientits .

.mumber
\-

Percent, Number 'Percent, NuMber Percent
III

Number

EMPLOYMENT STATUS IN FEBRUARY 1978

Total'
A

do labor fgrce
. Employed

FullYtime
,Part.ttMe '' .. 1

Seeking full-time 'work
Not seating toll-time work -
Not reported.,"

Full or "part time.not reported.... , ....
Unemployed 4 ,.....4 r

Not 14 labor.foree
Retired
Student .4 '

Fpmily responsibilities
.,

Could not find work'
Other..., --

-'

FULL-TIME EMPLOYMENT.IN-SCIENCE OR
, ENGINEERING IN 1978 0

-*Total employed fulftime in kebruary1.978:.
In science or engineering.. ...;.....4::,,f
Not in peience'or.engineering P 1 -

Prefogred nonscience orshom.engineering
)Drometed out of acience'or.enginearing ''

Pay, better' in nonscience.or honengineerinr.-

'LOcational preference ,.

Science or engineefing position not'available
. Other.reason t. .. .....

Reason not reportbd

UNEMPLOYMENT IN CALENDAR YEAR -1977 \
,

Total

Unemployed in calendar:year '1977 . . .... , . .........

1 to 4 weeks .

5 to 10. weeks'

11 to.14 weeks
15 to 26 weeks
27 weeks or more
Median weeks of unemployment
Weeks of unemployment not reported.4.

Net.unemployed in calendar year 1977... . ..e..-: ;-z--.

Not reported
\ 1

INDUSTY(IN 1978
.*

Total employed in 1978 . .....

AgricultUre,.forestry, and fisheries
Mining and petroleum extraction
Construction
Manufacturing, total

Primary metal industries
Fabricated metal industries
Machinery, except electrical
Electrical machi ery equipment and supplies.v
Electronic machi ry and computing equipment
Aircraft and ai ft parts jren
Motor vehicles ind motor-vehicle equipment
Ordnance
Chemicals and allied products
Petroleum refining and related industries
Other manufacturing i

Transportation, communicateons, and other
public utilities (

Wholesale, nd retail trade JP
Finance, insurance, and real estate
Educational institutions, total

College or university
Other

129;918,
1'20,220

e 1,18,936

4

-

115,132:
113,004

129,918'

123,445

118,936

.50,954

"

'

k

nit,132
4,1,,85

771.,

2,969
: 15.

49
1,283
9,698
7,904
308

1,330
8

129

.

2k128
.

03,

1,133
90

:"174'
0 235

258

35

4,032,
497
686

: 717

656
1,293
.15

184

42,441

,
.

861
, 511
' 189

.

,0
f 54

23

5,009
1,058
1,172
1,234

29,490
3,024
7,072

1,233
274
238

28,104
23,240
4,864"

--,

.

..

'

,..

k'

,

100.0
92.5
-91.5-

.68:6A
7 2.9

0.6
.2.3

.' (Z)
,(Z)

1.0
... 7.5

,6.1

0.2
1.0
(2)

.- .(2)

100;0

. p8.2
148'

, 0.2
1:0

(21
. 0.

.1

, 0 2:

.

' (Z)
.

100.0
0 3:1
W, 0'.4

It.

0 a
LI, .0.5

1.0

i (X)
, 0,1
95.0
1.

i

I

100 0.

'.7

,o.4

. '.2
4"/0.8

'.9
0.5
0:2
0.9

- 4.2.

0:9
1.0
1,0

24.8

2.5
*

5.9

1.0
-.0.2

0.2
23.6
19.5
4.1,

9/;001
W,8642
'191713
19,964
2,773

.0, ",_547.

2,210
' 15'

37
A 1,087

8,140
6,598
250

1:256
-

37

.

.
79,964
78,239

: 1,725
.: %./136

..419

, . .'90

%lie.
'163

208
. 35

92,001
3,117
480
.624

3 556'

570
,778

' 14
' 109
86,920
1,964

/.'',

82,773
732
318
63

43.335
1,035.
422.
172

. 611
1;863
457
896
634

28,779
.2,683
5,784

671
8

7

16,232
12,690,

3,542

'100.0'
: 91.2.

90.0
86.9
3.0
0.6

,,2.4
) r(2)

(2)
0 .1.2

8.8
7.2
0,3
1.4

-

(Z)

,

100.0
97.8

.1- .2.2
0.2
1.1

- 0.1.

.0.2
'" /0,2

0.3
(Z)

'100.0

d 5.4.
'0.5
0.7
0.6
0.6
.0.8

(X)

01
'94-.5

. 2.1

.00.0
-0.9

0.4
. (2)

52.4
1.3

0.5

0.2
0.7
2.3

s 0.6
. 1.1

0.8
34.8

. 3.2
7.0

0.8
0.3

0.2
:19.6
'15.3

041714s...

31;623
30,318
30,135
29,424

. 699'e
- 204
496

-

12
It* 183

1,305
1;090

. ' 57
38
28,

- 92

- .

- .

29'424
29,135

. ' 289
, 1

-41.

' -;.,

. -

*72
3It.

-

31,623
640
.18

. A42

97
72

. 391
27+
20

30,563
'420

' .

,

30,135
16

145
.126

. 6,660
59
83

1..."' 66
391

2,905
460
215
489
.292

301
820

548
16

20
10,870
9,663
1,207

100.0
95.9
95.3
93.0
2.2
0.6
1.6

'

, (40
O,

4.1,

3.4
0)1
0,1

. (2)

0.3

.., .'

a

.
'100.0

99.0

.1.0
- ' '04'

--4

.-

.

0 1

'

,.....

-.

.

1
- .

3

6,294
6,041
6,0Z§
5,744.
.284

. Rc?

264
-

13

253
216

-

\ 3?
-

'51744-

5,630
114

.-

97
-

-

17

-

(.,...

6,294
.276
f. -

20

,. 64

13

124
*27+

54
5,961

57

.

6,028

48
-

1,539

, -

14

241

141

61

112A
419'
4'

46

1

,--

-

41

1,002
887
115

)i00.0
96.0

95.8
91i1
4.5
0,3
4.2

-

-

0.2
4.0

l .3.4

-

0i6
-

. 100.0
. 98.0

. .

- t 2.0
.e ,

-

: 1.7
. . -

-

0.3
-

100.0
. 4,4

,

0.1
1.0

0.2
2.0

(X)
0.9

.. 94.7
*0Q.9

.

. 100.0

0.8
-

.25.5
-

0.7

0.2
4.0
2.3

-01.0

. 1,9
6.9
0.7
7.8

0,2
-

.0.7

16.6
14.7
1.9

.

100.0
2.0
(E)

0.1
.3

.2

1.2
. (X)

(Z)

96.6
1.3

1403°

"0.5
; 4,

20.2
0.2
0.3

, 0.2
1.3

9.6
1.5

0.7
1.6

I.o
1.0
2.7

1:8

. (2).
(Z)

36.1

32.1
4.0
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Table 4. Employment Statua:aniSelected Clob-Related Chao cterlatici of PhtAical.Ssientista;
1978-Continued '.

t

(0eteilkimay not d to.totalAiecause o rounding:. For meaning of symbols, see iext)

.

,

Employment status and enacted job- '

related characteristfcs .

.

Thyaical acientiste,
total

4

Chemists
-Physicists and.

astronomers

...,.

Other pAysipal'
scientist's ?

It iv,

NuMber Percent Number Percent
4

Number Percent
,,

Number
.

'Percent

s .

0"
;7INDUSTRY IN, 1978-- Continubd to 4

Health servicl-
.

.. 4
Services, except education and kealth;-to al,.

.

Engineering.and architedtural seryidei.. I
Research institutions N! At. -'

Other '', 0.

Public adMinistratfon
felerar at
Ot*Or .

"Military , 4i., !I
Other iridustriles

. i
Not ieported ''

t .
.

. . :

TYPE OF ,EMPLOYER IN 1978 ' -

. .

.

. ..Total,eznloyed in:?February1978
Business or industry
Educitional lhatitutiens, total
:Junior or 2-year College,tecnica institute
Medical schools
4 -year college or umiversitY.

.d
except medical 13005°1 . .4, A

Elementary or Secondary school system
4

Hospital
.or clinic.*-1

, .Nonprofit organiat (1..

U.S.' wilitary setvice ommissioned groups&
Governmenf, total . , . .. ..1' '

Federal ' ,,,,

State -N

Local or other '.'. ..
4'Internitienti-ageney 'w.,:.

Other.:.' .. ' '"'. ..f........ .. .t '

Not. reported -

,
C.,

PRIMARY WORK ACTIVITY,IN.1978
. ,.

Total employed in February 1978
Research and develOpment , .

Basic research e
Applied research
Development ..r.

:pesit6
'

t
Maeagement or administration, total

Resenrch'and development/
Other

.

'

Teaching and training'
.

Production and inspection
Quality control
Operations
Distribution-sales

.

ConsUlting. ,
Clinical diagnosis
Consulting,

Report,Axiting, statistical work, and
computer applications
Report writing. ..,+-

Statistical work
Computer applications

Other activities,
Not reported

4.

2,886
20,815
..,L154,

11:399
. r282

5,943
2,423
3,394

; .126
6,351
.657

.

118;36
65,923
29,634
2,196
2,654

13 ';,
A4:387

e '397

e A
,011k

0 4,015
24-3

..16,893
12,189

'- 1,555
' 3,149;'
), !

0- , 24
"., 144

k
941

it

'118,936'

49,886.
,15,018

', 19,390
-0 14,841.

637
31,085
19,699
11,I0
12,996,
.12,362

'. 8,598

2,838
926

2,269,

378
1,892

,

3,204
2,151
134
918

1,730
1,286

.-

I

,

6

t

.

.4

..."

,

2.4'

17.5

14.6
. 1.9

5.0
2.01
2.9
O.1'

5,3
045

4
:

100.0
55.4
24.9.

1I8
3.3

.

20.5
0.3

0.9
.3.4

.../, 0.2
14.2
I0.2
1.3

2.§
(Z)

. 001

.0.8

.,

100,0
41.9
12.6
16.3
12.5

'. 9:5
26.1

716.6
9:6

14.4
10.4:

7v2

2$.4---

0.8

1.9
0,3
1.6.

2.7
1.8
0,,

0.S
1.5
1.1

2,518
% 9,694

' 7,770
1,57.4,

,3,738

1,358
2 276
,110,

4,631
. 406

4

82,773
52,570
16,848
1,051
2,580

..:,

'12,898
319

904'

; 2,055
212

9,4,95i

: 6,186.
1,242
2,061

''''' 41,, t_

: late
.

. .6b3

.

..-
82,773
34051

:, -9,298
13,166-
'11,760

127

21,787
11,459
8,328
9,743

111-183

- '8107/.
Z300

806

.
.1,593,0

348
1,245'

. .

1;916.

..

,.... .

f b 2,

13-

6688

-....._.

',N N)

..\\ 3.0
11.7
'0.4
.9.4

, 1,9
4.5
166
2.7
0.1
5.6

° 0.5

100.0
63.5
20.4
1.3
3.1

15.6%,

0.4

1.1
2.5

:0.3
-11.5

' 7.5
. 1.5.k..,

. 2.5
_

0

' 0.7

100:0
.41.5
11.2
15.9
14.2
0.2

26.3
16.1
10.1
11.8

4: 11.5
9.8
2.8
1.0

1.9
0.4
1.5

..
2.3

'-' 2.0
' 0,1

0.1
1.8

. 0,8

. 325
9,396

731

8.074
: 591

. 1,289
810:

-.. 463
:. ,16

1,168
138

-

. .00,135
10,967
11,501
1,073

18
.

10,342
. .77

1.1

31.2
2.4

26.8
2.0
4.3

"2.7.
1.5

(Z.)

3.9
. 045

.

.

1100,0
36.4

'38.2
. 3.6'

', , (Z)

.

,34.3

0:3

. 43
1,744

73

1,554
117

... ! 916
254.

662
. ,-

t.t-d! 551'
-13

_

6,028
2,387'

. 1,276
''..,72

. 56

. 1;147
-

.

--°',"°

.:..

. '4

'

0.7
28.9
1.2

25.8'
.1,9
15.2 IS!
4.2
11.0

,.-
9.2

0-2

,

100.0 ,

39.6
21 2.

- 1-.2 ,.

. .
0.9

.

19.0
-

-- --,

. .

114
,p 1,785

31

'5,252

4,534.;

. 1$4.
564

,.74
'58'.'

324

30,135'
12,735.

°. 5,199
4,907
2,148
-. 482.

7,648

5,115
2,533
6,653

791

386
301

',104

455
30

425

.

1,113
316
31

765

156

584

1-, 9.5
5.9

%

. 7.4
15'0
0.5

! (! 1.9

-- 0.2
0.2

.% 1.1

100.0
-42.1
17.3

16.3
7.1
1.6

25.4
.--17.0

8.4
22.1

2;6
1.3

, 1.0
0.3

. 4,1.5
'-(Z)
'1.4

3.
'1.0

0.1

, 2.5

0.'S

4.9

.

30
: 175

'', -4

- 2,146
1,468
'159

. .,519

-

Z.

t r 4le

6,028
' 2,800

522
0

.

1,317
933
28

1,650
1.125'
524
700
388
'135

237
, 15

..

221

-

221

174,

144

30

. 80

Iiv"

.;

.

,

d.

'

,..-

. ...

0.5
' 2.9

-

35.6
24.4
'.2.6

8.6

,

a 0,2 ,

100.01/4

.46:5
8.7:.

21.9
15.5 :

27.4
18 7'
81.7

11.6
6.4
2.2
3.9

.

3.7
-

3,7

2.9'

2:4

0.5
1.3

0.2

.

.
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Table

(Detail

4. Employment Status and Selected
1978--dontinued'

may not add to,total becibse of, rounding.

kmployment status Jumimelected Sob-,
related'eharacterdeties'

4. 'f.
Job-Related -CharaCterisits:

.

For.menniim of'symbola, see text)_.

Physical ecientil4W,
total milts

Number Percent

NATIONAL INTEREST TOPICS2.

7-)Total

ealth

Education, ,,,totel
' Teaching
.Other

Environmental protection perlutiOn control. .

Space
National defense
'Crime prevention and.control
Food production and,techno

..';Energy and fuel

i Other mineralreeources
Comm.i it development and services
HOU
ther,

yot ap, licable
Not reported

FEDERAL SUPPORT IN 19782

Total employed in Febrovw .......
Wiih.Federtileupport'

Department of Agricplture
JLAJURA. Ja_a_.t, .

'Department of Commerde
Dew: pent of Defense
Depaxlment of Energy ,

. 41,
Department ofilealth; Eduiation, and Welfare
Department of Houeing.and.0rban Development.:.%

129,918.

17,002'

15,738

46,408
3.59),

12,246.
813

4,957
13,818
j..1,027

372
206

4,895'

.26;457
10 996.0 _s

100.0
13,1'
13,2
12.1
1,1

12.6
2.8
9.4
0.6
3.8
10.6

0.8

0.2
3.8
20,4
8.5

,

118.9

2,309
1,388

11, 14,688
11,788
9,257
.34

.45Department of the Interior
Department of Juatice .
Department, ..%{... ........
Departupt.of importation
Agency'TOr Irite national Development.......
Environmental P otection,Agency
NASA

National Science Foundation
Nuclear.Regulatory Commission
Other'Departmen' or agency'
Agency not known

,

Agency note reported
No Fed al support'

. Federal support not known
r4Not reported.'

t.

:Area of national concern in Which ereone devoted the largest proportion
2SUm of individual agencies support may eigOffiLtotal with Federal support because 6fmult6le response.

777
0380

3,364

7,518
933

2,075
499
642

65,836
4,305
1,374

1,2
12.3

9.9
:7.8

'143
0.5
0.2'

013
2.8

,

6.3
0.6
1.7
0,4"
0.5
55.4
3.6
1,2

Number

IN

-%.

42,61,
15,577
19,758
.8,880

877
14483

i191

3,065
641

4;847
.8,490-

834
227
85

3,293
21,665
8,264

'82,773

1,905'.

( 4,809
4953

fi

955
-365

,149

V 557

1,458
3.482
470

1,

338
493

53,764
.3,301

993

Physicists and '

astronomers-
. Other p

Bolen
hyeical
tiste

yercent Number Percent Number Percent

100.0 31,623
16.9 1,048
10.6 6,733
9.7' 6,229
1.0 , 504
15.8' 981
0.5 2,591

7,900
0.7 97t
5.3 .53

9.K 4,474
0:9 81
0.2 13

(Z) 64
3.6 1,170

23.5 3,906
8.9 2,513

1

100.0 30,135

178
670

5.8' 8,765
6.0. 6,130
9.9 863
(2) 141
1.2 115
0.4 129
0.2 '109

0.7 122_
0,4 ' 13
3.4

fD 1.8 3,5 4
4.2 .3,733
0.6 407.

..1.7 0,4. 485
-0.4 147
0.6 57
0.0 9,853
4.0 827
1.2' 294

3.3
21.3

19.7
1).6

3.1

25.0

4'1.3
0.2
14.1

0.3

(2)

4,13.2

3.7
12.4
7.9

100.0
6376--

0.6
2.2

29.1

20.3,

2.9
0.5

.0.4
0.4
0.4

.0.4
(Z)
1.1

11.8
12.4
1.4.
1.6,
0,5

0.2
32.7
2.7
1.0

6,294
37Z
639
629

* 9
904

. 510
1,281

75

457

554
11..3

. . 132
57

432
'886

279

6,028
, .3,545

326
163

.1,114
705
217
131

4. 43,3

75

97

°

.t 587
304

178
14

92
2,219

177

'1187

100.0 Itcw

6.0
10.1

10.0
0.1
14.4
8.1

20.4

ci 1.2
40.9 -
,8.8

1,8

'.7. 2.1

6.5
14.1'
4.4

t At,t1.0,
580

2.7
18.5
11.7

3%6

7.2

cv 1.6

.d3.2
9.7

5.d

0-3
3.0
0.2
1.5'

36.8%
2.9
1.4'

of proiessiond time.

"a
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table S. Basic Annual Salary Re of Fuil-Tunegrnpleyecf Physical,Scienlists: 19/8
may not add to total becauseof nding. . For moaning of symbols, see text)

1

t
Salary 7

4

.Physical scientists,
& total,

Chemists
. Physicists and

astronomers
Other physical

scientists-

Number Percent
, .

Number Percent
.

Number Percent Number Percent

Total employed, full time
in February 1978

With salni41 reported
Less than $8,000
$8,000 to $9,999
$1 000 to $14,999
$15, 00 to $19,099
$20, 0 to $24,999 ,

$25, 00 to $29;999 4

$30 OWto $39',999
$4 00--to.$49,999 r

$5 ,000 and over
edian salary (dollars)"

alary not reported

)
' 115,11;

109,611
275
192

3,429
13,622
23,055
25,233
30,858
9,636
3,330
27,129
1,501

a

'

.

100.0
95.1
0.2

0.23,
3.040)

11.8
20.0
21.9,

26.8
8 4
2'9

(X)
4.8

791964
75,935

' .../ 112

153
2,8071,,

11,26
17,0Y8
16;4'9
110041

g:riel 4366
1.2,357

525
x ,028

V
100.0
'95.0
0.1

, 0.2
3.5
14.1

21.4.
20.1

24.7
8:0
2.91

(X)

5.0

29,424

28,273
c 163.

39
521

, 2,014
5,111
7,402
9,280
2,841

901
29,052
1,151

100.0

96.1
. 0.6

0.1
1.8

t 6.8
43.4
5.2
31.5
9:*7

3.1
(X)

3.9 '

5,744
5,423

-

-

101

346
866 )

1,772
1,837
429
72

28,390
321

r

94.4
,.:

i 1,8
6.0
15.1

.8

3 0
7.

1.

(X)

5.6

'haters to salary. for job held during theaepekrebria, 12=18, 1111Wer-



Appendix A. Defin
The 1978 National SurveY of Natural aniSocia cientists

and Engineers was the fourth survey, based o the 1970
population of `scientists and engineers. It Was onducted 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 sampleof, approximately 150,000 persons who
were recorded -14-the 70T.,ensus'of Population as ing jn

t the experienced civilia labor force in .1 of 63 en meering,
scientific, or related ccupations. The survey also included a
?mall sample of persoos who had,completed 4or. more years
of college, but were not in any of the specified occupations.
liquid on responses in the-1972 survey and on criteria-estab-

-lished-by-the-NtatialferS.Ciithce Foundation, approximately
50,000 pcirsons from the 1972 survey sample (exclsding the
small iampie of colleKgraduates) were chosen a. s the sample
for the seties of longitudinal rveys known as the National
Sample of Scientist! 'and Eng eers. TIO 1978 National
Survey of Natural and Social Scien ists and Enginecfrs was the
third survey: in this.longitudinal series; it was preceded by\
surveys in,1976 anti l'974.' %, ; . - . , -

Questioanaires for the 1978 survey' were mailed in. Feb
rGary. 1978. After all data collection activities, 81 percent of
the sample (approximately 40,800 persons) cpmpleted their
questionnaires. The 19 percent who did not complete their
questionnaires included persons who refused to participate,
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 iwere prepared by
using, a ratio estimation 13rocedure and an adjustment for
nonresponse in 1978. For each sample case for which a com
pleted questionnaire was obtained, the information frOm the
1978 survey was matched with the 1972 adirey data and the
1970 census data for the same person Weights applied to'
sample 'cases in the 1972 survey were then used to weight
the res Itant matched data file. The weighting procedure for
the 1 72 survey .irWolved first the preparation of a pre-
liminary estimate by weighting the results for each sample

ions and Expjiin tions
probabilityperson by the recipr cal of the probability of selection. As a

econa's ep, these w ights v3sepPadjusted by applying a factor.
age-sex-re e cells withirreach occupatioicategory.

Wit nil of the ells, the factor was computed as the
ratio of the 1970 ce sus countto the preliminary estimate.4
The final 1'972 weigh was this factor multiplied by the in-
verse of the probabili of selection for each person. To the
extent that thedata ng tabulated and thg estimated count
of persons in the cell are positively cdrrelited, the ratio
estimate procedurS wi I improve the reliability of the esti-\
mate. A discussion, of reliability of the estimates, in-'
cludihb a description f theistandard errors of totals and
percentarjs presented intappendix B.

°A nonresponse adjus ment was done in 1978 to reduce

1°For a description of the '1972 survey dhd related matters, see
U.S. Bureau of the Census, Characteristics of Persons In Engineering
and Scientific Occupations: 1972, Technic'iti Paper Na. 33, U.S.
Government Printing Off Tce, Washington, D.C., 1974.

3 Results from the 1974 survey were published in U.S. Bureau of
the Census, Current Population Reports, Series P-23, No. 63, Selected
Characteristics of Persons in Fields of Science or Engineering: 1974,
U.S. Government Printing Office, Washington, D.C., 1976; results
from the 1976 survey were published in *U.S. Bureau of the Census,
Current population Reports, Series P-23, No. 76, Selected Character'
inks of Persons in. Fields of Science or Engineering: 1976, U.S.
Government Printing Office, Washington, D.C., 1978.

the bias in the survey est mates due to the high nonresponse
rate in 1978. This adjus Ment was done separately for in-
scope3 and -oUt-of-scope4 persons, and included an adjust-
merli for the Mortality in he longitudihaLsample from 1972 \. . ,
to 1978: The first step in t e rronresponsa adjustment was to
-adjust-the ,nonrespondents for 'mortality from 1972 to 1978
by means of mortality' .tats for age-race-seic groups. The
second step was to determi e the estimated proportion of
nonrespondentrithat were in cope and out-of-scope. To esti-
mate these proportioni, an intensive' follow-up was con
dacted to-obiain interviews fo a subsample of the 1978 non-
respondents..This follow-up showed that approximately 80'
percent of the nonresponciehts were in-scope and the remain
ing 20 percent w9re oupof-scope. Thefinal step was to deter-
mine a nonresponse adjustment factor for different age-racii
sex° cells. Within each of -the cells, the factor was computed
as the ratio of the vtaghted count, using the 1972 weights,
of the estimated total (Le., respondent and nonrespondent)
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
qhe- 1972 ,weight and the appropriate 1978 nonresponse ad
justment 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 questionnaire4items 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 1.978 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"ln-scope" means "in a field of science or enginearing."
"Out-of-scope refers to the category "not in a field of science

or engineering.",,,,
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;.,divides the distribution into tw equal parts, one-half being
older' than the median age and one-half younger. Median ages .
were divided ffom an estimation'process thatdistributed 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, Nech Jersey, Pennsylvania

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

West Nortt Central: Iowa, Kansas, Minn Tote, '.Missouri,
Nebraka, Nofth Dakota, South Dakott

South. Atlantic: Delaware, District of Columbia,' Florida,
GeOrgiaMerylandElorVaro I ina,_$oul:h4arolinaryirginia
West Virginia.

East South Central: Alabam,a, Kentucky, Mississippi,
Tennessee.

West
Texas.

South Central: Arkansas, Louisiana, Oklahoma,

Mountain: Aritna, Colorado, Idaho, Montana, Nevada,
New Mexico, Utah,*yorn-ing.

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

Outlying areas of the'United States include. PUei-to 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 endineers or scientists under most defi-
nitions. In general, to -be classified into one of. the field
person had to have at least two of the following three c
acterilstics: (1) employment in the field, (2) attainment of a
specified educational level in an acaderiiib discipline related
tetthe field, or (3) self-identification, based upon total educa-
tion and experience, as being in the field. More detailed in-
formation on the criteria for membership in a scientific and
technical field is ;given in U.S. Bureau of the Census,
Current Population Reports, Series P43, No..76, Selected
Charticteristics of Perbons in Fields Science or Engineer-.

ing: 1976, U.S. .Government Printring Office, Washington,
D.C.; 1978. J,

Hidhest degree held. Highest degree held it 1978 refers to the
highfst academic degree awarded to, the respondent in 1978
or Alibi.. 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 competed with the level and year of award, de-
termined from the 1976, 1974, and' 1972 surveys, of the
previously-designated highest degree held by the respondent
(this is referred to as degree "B"). If degree A was at the
same level or at a higheir level than degree B, and if its date
of award was later than that of degree B, degree A was des
ignated 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
hidhest degree held in 1978 after January 1972, the data are.
derived from question' 3 of the 1978 questionnaire (see
appendix C), 'or question 1, parrb of the 1976 questionnaire
or from question ,,part b5 of the 1974 questionnaire. For
persons who received their hiOest.dwree 'In 1971 or ea-Hier,
the data on major subject are basal o the 1b72 survey.

Employment status. Employed persons are those who re-
ported that they were employed, either full time or part
time on vacation, or otherwise temporafily Absent from a
job for health or personal reams 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 tfiat they were on layoff from a job.
All other persons were taStifled 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. Me-
dians are based on the intervals shown in the tables.

Primary work activity in 1978. The data on primarw work
activity in 1978 were derived, in general, from answers to
question 11 b of the 1976 questionnaire. In certain instances
of nonresponse to question 11b, .however, the data were r
derive m an iinputation procedure that used responses
to question 11a.

Type of employer. The data on type of employer iri 1978 are
based entirely on responses to question 12 of the 1978 ques-
tionnaire.

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 in-
cdme tax, Social Security, retirement, etc., but do not in-
clude bonuses, overtime pay, or earnings from secondary
Rbs. 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 esti-
mation process that distributed the subject population into
$1,000 intervals.
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Job and occupational mobility in 1976 and 1978. The data
on mobility between 1976 and 1978 iwere derived from
answers on both the 1976 and 1978 questionnaires. Persons
were classified as with a "job change between 1976 acid
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 re-.,
port 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."

17

Job and occupational mobility in 1974 and 1978 and in
1972 and 1978. The data on mobility between 1974 and
1978 and between 1972 and 1978 were derived from answers
on the 1974 and 1978 questionnaires and 1972 and 1978
questionnaires, respectively. The procedure was analogous
to that described for the data on job and occupational
mobility in 1976 and 1978.
Years of professional ,experience. Median years of profes
sional experience are based on 1-ye'ar 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."

1 4



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

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

SAMPLING ERRORS.

The particular sampleused 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_andirtstructions_were_usedrestimates-from-each.of
the different samples would differ from each other. The de-
viation of a sample' estimate frOm the average of all possible
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
hus, is a measure of the precision with which an estimate

from the sample approximates the average result of all pos-
sihle samples.

`As calculated for this survey, the standard error also
partially, measures the variation in the estimates due to re-
sponse errors (rionsampling 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
nonsampling 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 to' B-4 below are.
approximations to the standard errors of the various esti-
mates for this survey. A number of approximations and
generalizations have been used so that the standard errors
would be applicable to a wide variety of characteristics and
still be prepared at a moderate cost. Thus, the standard
errors in -the following 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
physical scientists. Linear interpolation can be used to de-
'term ine 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 = 'w11771- bx

18

The "a" and "b" parameters for each physical scientist
group are: (Field "a" parameter "b" parameter--

13' Physical scientists, otal
.

.0000552 31.7
Chemists .0000585 34.5 ,
Physicists and Asp. nomers .000549 . 31.6

,. Other physical scientists '.. , .00476 28.6

For examPle, there are an estimated 7904 physical scientists,
total, who were retired in 1978. the above table shows that
a = .0000552 and b = 31.7 for physical scientists, total, Thus,
the estimated-standard error of 7904-is

V(.0000552) (7904)2 +. (31.7) 17904) = 504

Standard errors on percentages. The reliability of an esti...,
meted percentage, computed by using sample dra for both
the numerator and the. denominator, depends upon both the
:size of the percentage and the size of the total upon'which
the perbentage is based. Estimated percentages are relatively
more reliable: than, the- corresponding estimates of the. nu-
merators' of the pefcentage, particularly if the :percentages
are 50 percent ormore..

Tables B-2 to B-4 present the standard, errors of estimated
percentagei for physical.scientists. Two-way linearinterpola=
tion can be used to determinestandard- errors, for estimated
percentages not specifically shown in tables B-2 to' B-4. In
addition, the standard errors for percentages not shown in
these' tables can also be computed directly from the follow-
ing forrnulal :

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

4(p) (100-p)
Y
--

For example, an estimated 2.9 percent of the 129,918
'physical scientists, total, worked part-tirne, in 1978. The
above table shOws that b = 31.7 for physical scientists, total.

The tables for the standard errors of percentages for most scien-
tific and engineering fields (SEF's) were combined. The tables of.
standard errors given for such collapsed groups are always conserva-
tive, i.e., the table for the SEE with the largest standard errors was
chosen to represent ail the SEF's in the group. Because'of'this, the
standard errors calculated directly from the formula ..may differ .

slightiy.from those found in the tables.
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Thus, the standard error for the 2.9 percent"on a bast of
129,918 isj ."'

: (2.9) (100-2.9) (313) = .26 percent
129,918

Standard error intervals., The sample estimate and its esti-
mated standard error enable one to construct interval esti-
mates that include the average result of all possible samples
with a known probability. For example, if all possible sam
ples were selected; each ot theie surveyed under identical
conditions and an estimate ilad 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 stand-
ard errors below the estimate to 1.6 standard errors above
the estimate would include the average result of all pos-
sible samples;

3. Approximately 95 percent of the intervals from two
standard errors below the estimate to two standard errors

,above the estimate would include the average result of
all possible samples.

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for
a particular samplei one can say with specified confidence
that the average r6s41...possible samples` is included
within the constructed interval.

For example, of the 129,918 physical scientists, total, in
V78,17.5 percent have the Master degree as the highest
degree held in. 1978. The standard error of this percent as
computed, from table B-2 is .6 percentage points. Based on
these data we may conclude that the percentage of physical
scientists, total, with the Master's degree as the highest
degree held in 1978 lies between 163 percent and 183 per-
cent'with 95 percent confidence, i.e., within 2 standard errors.

All the statements of comparison appearing*, the text of
-this report are signifiCant at a level of more than 2.0 standard
errors. This means that for the differences cited in the text,
the estimated difference is greater than twice the standard
error of the difference.

Standard errors of differences between estimates. The figures
in these tables are not directly applicable to standard errors
of differences between two- sample estimates: The standard
error of the estimated difference between two figures may be
approximated by, the square root of the sum of the squares
of the standard error of each estimate. This'approximation
will yield an exact result when the two characteristics are
uncorrelated. If the two characteristics are positively (nega-

t tively) correlated, the approximation will overestimate
(underestimate) the standard error of the difference. For a
difference between two sample estimates, one of which
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represents a subclass of the other, the table can be used
with the difference consideied as the sample. estimate.

For example, of the 129,918 physical scientists, total, in
1978, 493 percent have the PH.D. as the highest degree
held in 1978. The standard error of this percent as computed,
from table B-2 is 3 percentage points. The standard error of
the difference betWeen the percentage of those with Master's '
degrees and the percentZe of those with Doctorates
(i.e., 492 - 17.5 = 313 percent) is thenrapprelornately

4(-6) + (1)2 1 percentagelpoini

Based on these data we may conclude with 95-percent
confidence that the average estimate of the \difference of
the percentages derived from all possible sample lies-within
the interval 29.8 percentage poitits to 33.8 percentage
points;

Table B-1. Standard Errors of Totals

-Chemists;
physical

scien7,

tistsv
total

Myst.=
cists

and
astron7

osiers

Other
physical

scientists,

Size.-of estimate

100.. 60 60 50
.200 80 80 80
500 130 130 120
700

1,000
160
190 15\180

150
180

2,500. 290 290, 320
5,000 420 410 510
104opo 590 `610 870-
25,000 950 1,060
50,000 1,370 1,720
75,000., 1,710
100,000 2,010,,
150,000 2,450'

- Represents,zero.

Standard errors of medians. The figures in thesertables are
not direCtly applicable to standard errors of estimated me-.
dians. The sampling variability of an estimated median de- .

pends upon the size of the base as well as on the distribu-
tion from which the median is determined. An approxi.-
mate method for measuring the reliability of a median is to
determine an interval about the estimated median, such that
there is a stated degree otconfidence that,the median based
on all possible samples lies within the interval. The following
procedure may be used to estimate confidence limits of 'a
median based on sample data:

1. Determine the standard error of a 50-percent character-
istic from the appropriate standard error table (tables B-2
to B-4) 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;
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3. Using the cumulative distribution from which the median
is derived, read off the numbers corresponding to the
perr,pntageC The 'interval between these two numbers
(i.e., the confidence limits) will be the 63percent confi-

dence interval. A 950ercent confidence interval, may be
.

determine* by finding the values, corresponding to 50
percent plus or minus twice the standard error in step.(1).

1

Table B-2. Standard Errors of PercentaIges for Physical.Sdentists, Total, and Physiiists/Astronomers
.

.

(68 changes .Clait of 100)

Base of percentage 1 or 99
.

2 or 98 5 or 95 10 or 90 145 or 85 25 or 75 5,0

.0
.

5.7, 8.0 12.5 17.2 .-20.5 24.8, 28.7

200"4.....;;0....-....: '4.0 5.7 8.8 12.2 14.5 17.6 20.3

2.6 .3.6 5.6 7.7 9.2 11.1 42.8
700. .1,' '2.2 3.0 4.7, 6.5 7.7 9.4 10.8

1,000:.. ... ...t.... . . 1.8 2:5 4.0 5.4 6.5 7.9 9.1

2,500.... . ..:... ... . . 1.1 1.6 2.5 3.4 4.1, 5.0' 5.7

5,000... . ........... . . 0.8 1.1 1.8 2.4 2.9 3.5 4.1

10,0Q0 '' , . 0.6 0.8 1.3 1.7 2.0 2.5 2.9

25,000. c ik 0.4 0.5 0.8 1.1 1.3 1.6 1'.8

50,000.:.. ... . . ... ..... 0.3 0.4 0.6 0.8 0.9 1.1 1.3

715604;si 0.2 0.3 . 0.5 0.6 0.7 0.9 '1.0

10 00 0.2 0.3 0.4 0.5 0.6 0.8 0.9

50, 00 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Table B=3. Standard Errors of Percentages for Other Physical Scientists

(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

100
200. . . . :5"; ....

50n
700
1,000
2,500
5,000
10,000
25,000
50,000

.... ....

........ -.N

_

5.3
3.8
2.4
2.0
11
1.1
0:8
0.5
0.3
0.2

7.5
5.3
3.3'

2.8
2.4

1.5

0.7
0.5
0.3

11.7
8.2
5.2

.a+.4

3.7
2.3
1.6
1.2

0.7
0.5

16.0
11.3
7.2
.6.1

5.1
3.2
2.3
1.6
1.0
0.7

19.1
13.5
8.5
7.2
6.0
3.8
2.7
1.9

1.2
0.9

23.2
16.4
10.4
8.8

7.3
4.6
3.3
2.3
1.5
1.0

0

26.7

18.9
12.0
10.1

, 8.5

5.3
3.8
2.7
1.7
1.2

Table B-4. Standard Errors of Percentages for Chemists

(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

100 5.9 8. 12.9 17..7 21.1 25.6 29:6

200 4.2 5. 9. 9.1 12.5,. 14.9 18.1. 20.9

500 2.6 3. 5.8 7.9 9.4 11.4 13.2

700 2.2 3.1 4.9 6.7 8.0 9.7 11.2

1,000 1.9, 2.6 4.1 5.6 6.7 8.1 - 9.3

2,500 1.2 1.7 2.6 3.5 4.2 5.1 .5.9

5,000 0.8 1.2 1.8 2.5 3.0 . 3.6 4.2

10,000 0.6 , 0.8 1.3 . 1.8 2.1 2.6 3.0

25,000 0.4 0.50 0.8 , 1.1. 1.3 1.6 1.9

50,000.1 . ./. 0.3 '-'14 0.4 0.6- 0.8 ( 0.9 1.1 1.3

75,000 0.2 , 0.3 0.5 0.6 I 0.8 0.9 1.1

100,000 0.42 0.3 0.4 0.6 0.7 0.8 .0.9



For example, the data for 1978 indicate that the estimate
of the median age for chemists is 45.9 years. The distribution
of chemists by age is shown in the following table:

Age..
(years)

Percentage
Cumulative
distribution

tinder' 30 0.7 0.7
30 to 34 11.9 12..

35 to 39 18.5 31.1
40 to 44 -16.3 47.4
45 to 49 . laf 51.8
50 to 54 .12.7 74-5
55 to 59 11.4 85.9
60 to 64 . . . 7.2 93.1
65 to 69 4.8 97.9
70 and over 2.0 99.9

-Fro standard error table B -4, the standard error of a 50-
perce chafacteristic with a base of 92,001 is 1.0 percentage

nts. Froin the table of cumulative age distribution, the
percentage point that corresponds to 45 years is 47.4 percent
and to 50 years is 61.8 percent. The lower confidence limit
corresponding to 49.0 percent (50 percent minus 1.0 per-
cent) is found by linear interpolation between 45 years and
50 years to be 45.6 years, i.e.,

74917-74 .445+ ((50-45) (--)] = 45.6
61.8-47.4

Similarly, the Liper confidence limit kecor s idg to
51.0 percent (50 percent plus 1.0 percent) is found to be
46.3 years. Consequently, the 68-percent confidence interval,
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is shown by the data, is from 45:6,Years to 46.3 years. Like
wise, we could o22:1/de that the 95-percent confidence 19-
terval is from 4t. ars (the distribution point, corrispond
ing to 48.0' percent) to 46.6 years (corresponding to 52.0
percent).

NONSAMIkING'ERRORS

In general,nonsampling errors can be attributed to many
sources: inability to 'obtain information about, all cases;

e initional difficulties; differences in the interpretation of
questions; inability or unwillingness to provide correct in-
formation on the part of the respondents; mistakes in re-,

cording or coding the data and other errorrof. collection,
response, processing, coverage, and estimation fora missing
data As the above list indicates, nonsampling errors are not
unique to sample surveys, since they can, and do, occur in
complete censuses as well

The primary source of -nonsampling error ir;the-Ig En-*"'
National Sample survey is probably the, high nonresponse
rate. An adjustment in the estimation procedure for the 23-
percent noninterview rate in the 1972 survey and the addi-
tional 19-percent nonresponse rate in 1978 was made, but
there still remains some unknown bias in the estimates due

differences in the characteristics of those who were inter-
viewe in 1978 and those who were not.

It should also be pointed out that estimates for this sur-
vey do not represent those who have entered the labor force
in scientific and engineering fieldi since 1970. In particular,
this survey does not include the large numbers of graduates
produced 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
including new entrants since 1970.



;Appendix C. Questionnaire and Reference' Lists
r 0.M.8. No. 99.3770031 Approval Expire: December 31, 197B

POOH PMS.26D U.S. DEPARTMENT OF COMMERCE
11414/1 1.1191tAU OF Tilt WOWS

1978 NATIONAL SURVEY OF
NATURAL AND. SOCIAL SCIENTISTS AND ENGINEERS

NOTICC Your report to the Census
Bureau Is confidential. It may be
seen only by sworn Census employed'
and may be used only for statlatical
purposes,

per,44C I5e4 d instructions
carefully before answering questions.

Answer as accurately as you can by piint
ins your reply clearly or by entering an" l("
In the boo next to the appropriate, reply.

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

COMPLETE
Bureau of the Census

AND
1201 East Tenth Street

RETURN TO
Jellersonville, Indiana 47132

A. Do you currently live In the State (or foreign country) printed In the
above me 11mg label?

Yes, same State (or foreign country)

2 No, different State (or foreign country) Please enter
Your current State (or foreign cot ntry) of residence

'5

FROM THE DIRECTOR
BUREAU OF THE CENSUS .

This is the final questionnaire for the series of.survey's 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 policyniakers 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

;any kinds of highly trained persons in addition to scientists and engineers. For the survey
-be successful and yield truly representative ihformation, It is important that each perion

ill out and return the questionnaire.
. ,

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

This information is being collected under the authority of the National Science Foundation
Act of 1950, as amended. The information you provide is confidential and may be seen
only by sworn employees of the Bureau of the Census. The information cannot be used
for anything but statistical purposes and cannot be given to any other Government agency,
private concern, Or individual. The data will be released only in the form of statistical
summaries from which it will be impossible to identity 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

'22: .28



4. i ';%'I. 0,4440A0-0401410416*111001/0004***A*W084#1.041t
-,

i t1 Yes ---,Coal/nue On question 2a
:a: I No - Ship to 41.04010114

1. Mace January 1912 have you alleged any college, university; or
other post blab school Institution? -

2a; What Is the !Vest degree you have RECEIVED since
January 19WI

. ,
AWN only one 00e

a4.
. .

-

r 0 Aisociale
3 Registered

, 3 0 BatholDel
4 EIMaster's

; (=I First
(1.0.,

11 First
(D,D,M.,

7 0 Doctorate

8 0 Other
sorrerry

. pc] None

Nurse (R.N.)

-

Professional NonMedical
LL,B., Th.B.)

..

.Professional Medical
D.D.S., D.O., D.V.M., M.D.)

-'

- Snip So question 4

b. When was this degree awarded?

It "youMOOlved more than one degree at the 'um, level
. or.p.,.two master's degreash'enter the year of award of the

most recent on 19 .

3.. What was the maim field of study of the degree you
described in question 2?

Enter code.and description from Reference List A,
. ,

.-

Code Description frorn.Relerente List A'
.

., .
-I. r

4 Aside from formareducation, which of the lollowing types of
training did you receive in 1916 or 1977?
Mang the appropriate year lot each type
or Staining you have received,

(I) Ortheob training . .

(2) Military training applicable tocivillan occupations
(3) Extension or conespondence courses

(4) Courses at employer's training facility
(5) Coarsen at adult education center

(6) Other training
(7) None

.
.

a. 1916 b. 1977 '
,.. ,,

I 0 . I cr.,
2.0 . . a 0
3 0 3 0
4 0 (I

5 0 .3 [..3

0i0 70
.':;:.:;.::.:.. .-PART11:.;'IMPLOYMENr.STATiWi'7:1;:';-: ,. .. ''...'!' '''.

1,

5a. What s your employment status dieing the week of
Fe wiry 12- 18,19781

.

1 0 Employed full time (including sell-employed
lull lime)- slap rose .

1 El Employed part time (including sell-employed
part lime).- Ansoer OD

.3 DUnemployed-and seeking work - ao to Part Ill
e Not employedarirt not seeigng work 7 Skip to 7

b. II yOu worked part time, were you seeking lulltime work ?.

. . ,Cles. / f
ar]No

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

. I 0 Yes - ooro Pan In

1 0 No - Answer en

b. What was the most important reason for taking this position?
,, uph only r;orr co.

. .

.

-

I tp Preferred

2 0 Promoted

3 0 Pay

4 0Locational
4 0 Science

6 0 other
. Speedy

lionscience or nonerigineering position-.

out of science or. engineering position.

was better in conscience or nonengineering position

preference

or engineering position not available

-

Moto Part III)
1.' II you were not employed and not seeking work during the

12week *of February -18, 1978, what was your most
-Important reason for not seeking work?

Math only orre.eon

,_

.

1 00n vacation
health

a El On layoll

]Q Retired
4 0 Student

40 Tending
a Could

in my

-IC Other

or otherwise temporarily absent from a job for
or personal reasons

from a .job

to family responsibilities ..

not-find work or believed no jobs available
particular field

-spoorry
(Go to Part III)

6661.6 6411-260

O



PART. III ... ;1011 ACTIVITIWI

INSTRUCTIONS
.

a. Complete questions 0716 lot the lob held during the week of February 12-10, 1978, of, 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 Jab at which, you worked the greatest number of hours,

,8. Where did you work?
. .

writs In city end State or foreign coolly of
company, business, agency, of War employer,

.

. . .

Job held during the week 91 February 12-18, 19181 or most recent prior job.

,City .

b.

-I I Stale or foreign country

9. What kind of business was this?

Enter cede and description from
Reference List B.

'Code Description from Reference List B

'
lb

I I

10. What was your occupallrie

Enter code .rd deacripti on from '
Reference List C.

Code Description born Miterence List C

.I I

11a, What percent, of working time did you (Witte to
each of the following activities?

Entries should sum to 100%.

- PLEASE NOTE
Basle research is st directed toward gaining
scientific knowledge p marily for its own sake.
Applied aaaaa ich is et y directed toward
gaining scientific kno ledge in an effort ,

. to meet a recognized ed.

Development Is direct' n of the knowledge
gained from research t and production of . .

'useful materials, devi es, systems, and
methods..

. .

al % Management or administration of research and development____
02 %, Management or administration of other

than research and developipent,

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

.

04 % Basic research - ....,

133.--...---. % Applied research

Os ....--- % Development product, process, and technical development

07 5 Report and technical writing, editing, information retrieval
4

os % Clinical diagnosis

on . % Design of equipment, processes models'

is % Quality control, testing, evaluali if, or inspection'

II % Operations maintenance, construction:Installationproduction,

is 5. Distribution sales, traffic, pure sing,
customer and public relations.

13' x Statistical work survey work, forecasting, statistical analysis.

41.0

5 Consulting. .14 ..

-.- is S, Cbriputerapplicalions

is % Other activities sp4Sity. .

TOTAL...100%

b. Among all these activitie'k which was your
primary and which was your major secondary
work activity?

Flit in the appropriate code numbers (di-ts)
from question Ira.

Code

r----1-1
1 1

..c
0(01-16 from Question Ito).

.
Primary work activity

Secondary. work activityI

. .

12.. Which category best describes the type of
organization of your principal employment
or postdoctoral appointment?

Mail( eily one boa

-.,
-7 ,

.
.

or 0 Business or industry, including self-employed

02 0 Junior college, 2:year college, technical institute

'03 El Medical School. .

04 [] 4.year coilege.or university, other than medical school

os 0 Elementary or secondary school system .

as 0 ifospilal or clinic'
oz rationprof it organization, other hen

1
hospital, clinic, or education institution

os 0 U.S. military service, active d y, or Commissioned
Corps, e.g., USPHS, NOAA

00 liS. Government, civilian e ployee

is 0 State government

Ii Et Local or other government Spftily
b1

12 0 International agency

Is 0 Other spine . .'

0RM 411.11113 111-55.711 Page 3 PLEASE CONTINUE TO DESCRIBE
-THIS JOB ON PAGE 4 4. ,OA

30



. PART III JOB ACTIVITIES - Continued

13. What was the basic salary associated with this -...
:Position? Ill not working during February 12-48,
report ending salary of most recant plot rob,):
It kou were on e postcloctotal appointment, '

1:4flutle stipend plus allowances. (Basic !glary. "
N:..., 'rows to salary before deductions 10( Income tan,

. social security, (1111111111011, etc. but daft not
Include bonuses, overtime, summit leachin1. Of
011111r payment fair secondary OK)

Job held durinii16rok of February 12-1841978, dt.Lecent poor 1,)/

00

,

It lot -

.. .

,11:

b..1 p Per year
a Ca Per month
a Ei pet week

c, II academically empliyed, mark whether salary

I CI 9-10 months . .

a 0 11-12 months
14. Between what dates did you hold this position? .

. Enter month WV year
Consider a champ In positions to have occurred
it there were significant' changes In your duties,-
level of resPongibility, or occupation, even if
you continued to work for the same employer. .

11, Be inning
and year:

.

i
1

N

1
-

month t b. Ending month
l , and year: OR Present----,..---wI
i

151. Was ANY of yOur work 'sported or sponsored ,
by U.S. Government fundd?

i 0 Yea - Conti utt with 150
. a CI No
:s Don't know

,Skip to lets

b. Which of the following agencies or *ailments:
were supporting the work?

. . Math 11.1 many as apply

of [SAID
. national,Development)

OS 0 Department

03 El Department
04 0 Department
115 0 Department

Department
Education,

Dap
,'.
in

o

ro Department
Urban

(Agency for Inter' tr 0 Department of the Interior

120 Department. of Justice
of Agriculture ,

.of Commerce -; 1.3 0 Department of Labor

of Defense . 14 0 Department of Transportation

of Energy is Et gPA (Environmental
Protection Agency)of Health,

and Welfare is Ej NASA (National Aeronautics

Alcohol and Drug Abuse and Space Administration)

Mental Health Administration 17 0NSF (National Science -
0 NIH (National Institutis foundation)

of Health) -. -Is ID Nuclear Regulatory Commission
Office of Education 13 0 Other agency or department -p Other HEW - soacify,4 specilYv.

-

of Housing and 20. CI Don't know source agency
Development or department . _. %

PART IV - OTHER INFORMATION -
16a. At anytime during calendar year 1977 were you -

without a Job AND actively ssekIng mroloyeant?
. .

(i3 - continue with me
. .

2 L] No - Skipfto question 17

b. For how many weeks were youseeking employment? .1 0 1 to 4 weeks
i

. m CD 15 to 26 weeks
y 0 s to 10 weeks 30 il weeks or more

3 0 11 to 14 Weeks

17. Now many years of.projessional experience, includ-
. Ing teaching, have you hadt Enter number of years. ' Years

18. egged on your total education and experience, what
do you regard yourself as professionally?.

Enter.code and description from Reference List C.

Code ;Description from Refers List C

1 1

19. Listed at the right are selected topics of
. critical national interest. II you devote a . .

significant proportion of your professional time
to any of these problem areas, please mark the ;

boa fon the one On which you spend the MOST time.

Mark only 004, 601t

or 0 Health T .

of 0 Environment protection,
pollution control

Education: .

030 Teaching'. .

040 Other
os 0 Space
De 0 Nal iona I defense

oy []Crime prevention and control

/
00 E3 Food producti and technology
os fp Energy and I I . .

to in Other miners resources
t i ci Community velopment and services
rap Housing (p nning,,

design,. construction)
la (:) Other - Socify

1/

is 0 Desk not apply . .

20a. Are you physically h

6
10 Yes - Continue with 20b
20 No - Skip to audition at

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

Afars as many as apply

......

I Visual .,.. 30 Ortiropedic -
2 0Auditory . 4 0-Other r, speorry,1 fil7

21. Is your ethnic heritage Hispanic?
. (Mexican, Puerto Rican, Cuban, Central or Scutt)
American, Of other Spanish culture).

i 0 Yes'
.

a 0 No

22. In the event that it is necessary to contact you to
clarify some of the irdormatrons you provided, may
we 'corded you by telephotie

.

0 Yes

ID No.

- Enter numbing) on which
you can Of ntach4K1.--a

Area code 1.Telephoue number
I.

I-
Area code Indephons number

i

23. Please print your name .here: Date prepared

..
P01.1 Pm11.2110 444-771

.4 Pegg 4
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REFERENCE LIST A MAJOR FIELDS OF. STUDY
4 .Si

This het is to be used In answering question '3' about the Ileld in which you have obtained study or training, It Is .dlliided into two
sections; Section I is a list 01 hells of academie study generally leading to bachelci's of highei degrees; Section, II is a 1111 of fields of
study and training below those geneially leading 10 a bachelor's degree. . ,

.

PRIM scan Ins entifilst, choose the opplopilate answel Ili the question and then enter the code and deschntion In the appiaPliAte
section of question II norte of the calegolies listed below pdequately desciibes what you wets studying pl being trained in, use the
"Other" category (Code 600 at 6251 and ante! a Will description of what you were studying in the space plovidedvn the queatio,nneile,

cc

O
ti

8
O

O

ft
0
to

cc
Iss

u.

10

ha

O

tu

0.

Code

Section I - FIELDS OF ACADEMIC STUDY LEA
DeSClipli011

Biological' and Agricultural Sciences and Related Fields
501 Aglicultule, business .
sot Agriculture, ',natal .
503 Agronomy, held crops
504 Anatomy and histology
505 Animal physiology
SR Animal science
507 Bacteriology, 411011)8Y, mycology, parasitology
501 Biochemistry
509 Biology, general
510 Biophysics
511 Botany, general
512 Daily science litany husbandlyl
511 Entomology
514 Farm management
515 Fish and game or wildlife managemenl
516 Food science (food technology and processing, daily

manufacturing and technology, food industiyi
517 Forestry
511 Genetics
519 Hotticultuie
520 Immunology
521 Microbiology
522 Plant pathology
523 Plant physiology
524 Soil science (soil management, soil conseivationl
525 Zoology, general
526 Biological and agricultural sciences, other fields

Education

527 Biological sciences education
528 Mathematics education
521 Physical sciences education
530 Trade and industrial hailing
531 Education, other fields

532,; Aerospace, aeronautical, astronautical, and related fields
513 Agricultural '
534 Architectural
535' Chemical, petroleum refining
536 Civil, construction, transportation
537 Electrical,. electronics
538 Engineering sciences, mechanics, physics
539 Engineering technology
540 Envlronmentaldnanitary engineering
541 Genelat or unified
542 Industrial
543 Mechanical
544 Metallurgical, materials, ceramics

. 545 Mining, mineral, geological'
546 Naval architecture and marine engineering
547 Nbclear
548 Operations research/systems engineering
549 Petroleum
550 Engineering, other fields

Health
"s

551 Medicine or premedicine, and ch cal me j. sciences

ealth Fields

552 Nursing (4 year or *Inge' program)
553 Pathology.
554, Pharmacology
555 Pharmacy
556 Health professions, other field: (4 year ter longer program)

Engineering.

DING TO' BACHELOR'S OR HIGHER DEGREES

Code Description

Methernalical Sciences

557 Mathematics
551 Statistics and actuarial sciences
559 Compute, sciences and systems analysis
SOO Operations research/management science

Physical Sciences
530 Astronomy
561 Chemistcy
553 Geography
563 Meteorology
564 Physics'
565 Physical sciences, general.
566'' Geology and geophysics
567 Oceanography
568 Physical sciences, other fields

Psychology
569 Clinical
570 , Educational'
571 General psychology
572 Psychology, other fields

. Social Sciences

573
574
575
576

.577
593
579
510
531
532
583
514
585
586
587

Anthropology
Area studies regional studies
Economics, agricultural
Economics, except agricultural
Foreign service moms
Geography.
History
Industrial relations:
International relations
Political science or government
Public administration
Social sciences, general
Social work, social ndmintsbation, social welfare
Sociology .

Social sciences, other fields

Arts, humanities, and Other Specialties'

518 Arts, general "
519 :-Business and commerce, including accounting, hotel

and restaurant administration, and secretarial .studies
590. English and journalism
591., Fine and applied arts, all fieldi
592 Foreign language and. literature, all fields
593 Geogiaphy
594 Home economics, all fields.
595 Law or prelaw
596 Library science .. .

597 Military science, including merchant marine deck officer
598 Philosophy, all fields
599 Religion and theology, all fields .

100 Other (Dese/cae bundle under the applicable item an
the questionnaire.)

, - ,

Section II - FIELDS OrACADEMIC STUDY AND OC CUPATIONAL TRAINING RELATED 'TO PROGRAMS

Code

101
602
603

604
60S
606
607
608
609
610
611
612

613
614
615

BELOW THE BACC

Description

Data processIngrelated fields of study or training

Computer programming
Compute' operating
All othet data processing fields of studyor training

Englneoring:relatect fields of study Of Miele(

Drafting and design, all fields
Aeronautical technology
Aschitecfucaror Wilding technology
Chemical technology
Civil technology
Electlrcal and electronics technology
Industiiat technology .

Mechanical technology
All other engingetingretated fields of study or !coining

Sclencerelated fields of study or training

Agriculture
Forestry
Other sciencetelated fields of study or training

ALAUREATE .

Code . Description

Othei fields of study or training

616 Business and commerce - related fields of. study
or timing. .

617' Craft (skilled) oCcupatIontlelated fields of study or
training (such as carpentry, bricklaying, tool and die
making, etc.)

611 Educationalielated fields of study or training
619 Hcinie,oconemics .

620 Rinsing and other health servicerelated fields of
study or training e

621 Operative occupationsrelated fields of study or training
(such as machine operation, driving, inspecting, etc.)

622- P,olice technology or law enforcement
623 Sates and marketingrelated fields of study or training
624 Service occupationsrelated fields of study or training
. such as cook, beautician, firefighter, etc.)
625 A other fields of study or training (Cheerily briefly

under the applicable Item OM the questionnaire.)

rens* PoiS200 if/1171
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REFERENCE LIST B KIND OP BUSINESSES

This list le 10 be need In ilnYVYIng quelltion 9 about Ilie'ltInd tie nee I induelly fat which yOU Winked, Please Mtn 1K. entire 1111,
Chaos the applepliate answer ly the question end enter the code 110,111110n Ifent ,thIS HY. II none of the estegonell 111Ied belowadequately delcrIbis the bind of Winne for Which you Waked, yet the 'lathy', Category (Want),

Code Deseriplim
alanufeellulee ''

101 Myatt, anciallinginee, allefafl hap
102 ChemIcels and allied products
703 rlectlIcal rilachincy, equipment and supplies foi the

lensiallon, May! tranaloimellen, transmission,
and utIlltalion of electrical OnefaY u,

104 elechonle appatalus, ladle, television and communication'
equipment and parts

70$ Clectionle Computers, acceunling, calculating and
olfice machinery and equipment

106 fablicated metal products (except ordnance, machinery
and turrispollation equipment)

701 Machinery (Wept tlectricall including engines end .

turbines, farming and construction machinery, mining,
metalworking and °that manufacturing andliervice
Industry machines .

701 Motor vehicles and motor vehicle equipment Including
tpucks,.buses, automobiles, railroad engines and can .

709 Ordnance, including manufacture ol aims, ammunition,
tanks, and complete guided mieslles,space vehicles
and equipment "r '

710 Petroleum relining and related industries
111 Primary metal Industries, including smelling, relining;

ironing, diawing, alloying, and manufacture of castings,
lb/linnet and °ther basic metal products .

712 Piolessional and scientific equipment and supplies
713 Other menufacturine including printing and publishing ,

.

Ethicallonal Institutions . .

714 College m university (offering at leaya bachelor's degree)
715 lunloccollege or technical-institute . . ..716 Medical school .
717 Other educational inslitutior(s

Health Service,
. .,

718 Hospital or clinic
719 Other medical and health services

Code ' DeschPlign ,

Olhef 8111d1 el Business
.720 Altieultule, lolestity, and liShellell
721 Dullness, personal, and plefelielenal services
722 Conshucilon ..

123 Enynesilng 01 alchileclumi millets
124 'Fineriee, insurance, 01 feel *stale .

.111 Mining and petroleum extinction
'1211 PIM% nonpiolit 011anliallOns other than

educational institutions and hospitals
731 Plolessional and technical societies/II Research lestilutlone
729 Retail and wholesale Dade
110 Tianepanatlen, communication, of other public utilities
131 Why (Deacribe Melly under the applicable Item

on the queslionnalte.)

,

.
Public Adreinistralion (U.S, only uniquely governmental
activities, such as the U.S, Postal Service, U.S. All
Fence, State court, Department of Moral Vehicles, city

.. building inspection, or city public welfare. rot 011801P111,
.. If you won; for the U.S. Postal SeivIce use code 733,

Fedelal public adeirlistiallon; on the °Mer hand, If you
wonk at a Veterans' Administration Hospital, use code 710,
Hospital or clinic) if you work at a Stale university, use
code 714, College of university: If you work for a county.

. road building agency, use code 722, ,Construction: If you
work In-a Defense Department research laboratory, use
co 28, Research Institution.)

732 Unit !mod military service
733 Federal public adminithation
734 State public administration .

:715 Local public administration Icily, county, etc.)
737 Regional government
731 Other.govegment

REFERENCE. LIST C..: OCCUPATIONS.'
This list is to be used In answering questions 10 and 18 about your occupational classification. Pleaie scan the entire list, choose theappiopirM WI and enter the code and description lion,' this list. It you cannot find exactly the right entry, please choosethe one thatcomes niftiest to it. II none of the entries Is at.all open/Oat., use the "Met" category )code 475) and enter a brief description in thespace provided on the questionnaire.

.

.

Code Description ,
Engineers, including college professors and instructors

401 Engineer, aeronautical and astronautical
402 Engineer, agricultural
403 Engineer. chemical .. .

404 Engineer, civil and architectural.
405 Engines!, electrical.and electronic
406 Engineer, industnal
407 Engineer, mechanical
408 Engineer, metallurgical and Materials .

409 Engineer, mining, petroleum, and geological
410 Engineer, nuclear .

411. Engineer, enviionmental and sanitary
412 Engineer, operations reseuchisystems
413 Engineer, other fields (Describe briefly under the

applicable' item on the aunt lohnalia.)
.

Computer Specialist, including college professors'
and instructors

'414 Computer piogrammet
415 -Computer systems analyst..
416 Computer scientist . , .

417 Other computer specialist (:Mac/roe briefly under the
. . applicable item on the questionnaire.)

Mathematicians and Statisticians, including college '
piofessois and instructors

411 Actuary ,

419 Mathematician
420 Statistician
421 Operations research analyst

4-
'Physical Sciantists, Including ionize professors

and in tiuctors . .
422 Chemist .

421 Earth scr nests including geologists,
geophys cuts, etc.

424 Physicist astronomer . i
425 Atmosph ic scientist, meteorologist
416 Ocean° apher .

427 Other ylleal scientist (Describe). .

.

egIcal Scientists, including college professors
and instructors

421 Agricultural scientists, including foresters
..and conservationists

4 Biological scientist
43 Biochemist
43 Biophysicist .

43 meal scientist, excluding persons who are
, .

aunty medical practitioners; see Health Occupations
433 Other broloeical scientist (Describe)

.

Social scientist s.'including college professor and instructors .

434 Economist
.435 Psychologist
436 Sociologist or, anthropologist "
437 Other social 'scientist (Describe briefly under the

appricaore item on the questionnaire.) ,
.

.

Cede - Description
.

.

Health Occupations, including parsons who are primarily
practitioners. Persons engaged ptimailly in medical
research, teaching, and similar activities use code 432,

. . ,-Medical scientist.
431 Pliysician or surgeon
439 Technician, dental
440 Technician, medical
441 Other health occupation (Describe briefly under. the .

applicable, Item on the questionnaire.) .'

Technicians and Technologists, except medical
442 Designer, electronic parts and machine tools
443 Designer, Indian's! i444 Designer, other
445 Draftsman

.446 Surveyor
447 Technician,. biological and agricultural
440 Technician, electrical and electronic
449 Technician, construction, highways, and architectural
459 Technician, mechanical,
451 Technician, other engineering
452 Technician, physical' science
453 Technician, other fields (Describe briefly under the

applicable item on the questionnaire.)
Teachers

454 Teacher, elementary school
455 Teacher, secondary school .

. .

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

Administrators, Managers, and Officials, excluding farm
416 Urban and regional planner.
437 College president or dean
45$ Administrator or manager, scientific and technical

research and development
.

459 Administrator or manager, production and operations,
.460 Administrator, manager, or official, alt other, excluding

-self-employed
461 Self,eniployed proprietor

-
. All Other Occupations

. 482 Accountant .
443 Attorney or judge
464' Sales worker . . .
465 Clerical worker (such as bookkeeper, secretary, etc.)

.
. 466. Clergy

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

. 461 Fanner (owner, manager, tenant, or farm laborer)
419' Fire lighter or police ,470 Laborer. except farm
471 Librarian
472. Merchant or shopkeeper, selfemployed
473 Operative (such as assembler, factory worker, miner,.

welder, truck driver, etc.)
474 Postal worker

-475 Other occupations, not specified above (Describe
briefly under the applicable 1441 on the questionnaire.)

ronra 1441112110 10.24.771
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Appendix D. Source Hof Data

Characteristic
. Table'

nUmtler,
Item number on1,1970 questionnaire

Age in 19784 (From the 1970.6e7ua'response)

Hex 1 .(From the 1972 survey response, if
available; otherwilas from the 1970

census reepoiule)

(From the 1970,cene
Ra Ceit

Residence in 1978 A,4page

Plut4 IV,.,Professional identification

Hispanic heritage

Occupation in 1978

Highest degree held*

Major field of study for highest degree held*

Type of supplementary training: 1977.

Job and occupational mobility :' 1976, 1978*

Job and occupational mobility: 1974., 1978*

Job and occupational mobility: 1972, 1978*..

Years of.profeseibnal experience*

Type of employer.'. .......... . .. . .

Federal support

Unemployment status:. 1977

Employment status: February 1978*.".. .....

Full-time employment in science or engineering:.

February 1978, 4 Part II, 6a; 6b

National interest topics 4 Part IV, 19.

Kind of business 4 Part III, 9

Primary work activity* 4 Part III-, llb

Annualsalary'rate: 1978 5 Part III, 13

3

Part IV,

s response)

Part Mil

ga;.'otherwiVe.'-from:

1972 survey'reepon

3; °thongs-A...fro:114

1972 resifb

-Part I, 4b

1976 sure
10, 14

8.,respOlse and Part III,

1974 survey rospo
10, 14..

.1972 ,survey reap°
10, 14'

lb"
Part Tiy

Part III;12

Part 15

Part, IV, 16a, 16b

art III!

s 'and Part

Part.II, 5a; 5b, 7

*For more information, see appropriate subjoct.in appendiicA.
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Apptindix E RetApcinalRatike

Table 6.1 presents response rates of various components of the sample for the 107,9 National Survey of
Natural and Social Scientists and Engineers, The characteristics presented here aro Based on the 1070 census
or on the 1078, 1076, 1074,' or 1972 surveys. Since the percentages In table E,1 are bajilloon a complete
count of ,the sample cases, no 'reference to the standard error tables is necessary.

Note that table 6-1 contains data for 302 respondents whose data are not represented In the 'tables and
text in the body of this report. Future pamphlets in this series will present thti dtta In table 61 exclusive of
these 382 cases,
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Tal3le Ell, 1978 National Sample, by Field of Science or Engin ring In 1876, 1974, and Age In 1970, and

Sax, by Response in the 1078 National Survey

(lInwatglitatl)

'flax, (ito to 1978, 'nod fluid or opium) or
aominaartag In 1976, 1974, 11114 1972

Total

Homponao in 100

Number Percent
.

Total

HEX

Maio
loomalo

AWIN 108
Under 30 years
30 td'34 years
35 to 39 years
40 to 44 yours
45 to. 49 yours
50 to 54 years
55. to 59 years i.

60 to 64 years
65 to 69 years

, h
70 years and oVer

FIELD OF SCIENCE OR ENGINEERING IN 1976

Respondents in 1976
Total in-scope in 1976
Computerspecialists
Engineers
Mathematical 'specialists
Life scientists'
Physical scientist's
Environmental scientists
Psychologiits.,A
Social scientists

Total outof-Scope in 1976
Nonrespondentsin 1976

_FIELD OF SCIENCE OR:ENGINEERING IN 1974

Respondents in 1974
Total in-scope in .1974

Computer specialists
Engineers
Mathematical specialists
Life scientists
Physical scientists
Environmental scientists
Psychologists
Social scientists

Total out -of -scope in:1974
Nonrespendents in 1974

\
FIELD OFSCIENCE-OWENGINEERING IN 1972'

Reapondents'in 1972
Total in-scope An 1972

Computer specialiSts.
Engineers
Mathematical epecialists
Life scientists
Physical scientists
EnVironmontalscientists
PsychologiSts
Sociel scientists

50,091

46,877
3,216

287
6,264
9,226
(8,075

7,644
6,994
5,183
.3,193
1,930.
1,297

42,644
37,602
2,064
19,922
14486
3,800
4,695
1,749
1,936
1,950
5,042
7,449

44,158.
39,473
2,291.

:10,814
1,612
4,026
4,824.
'1,867
1,989
2,050
4,685
5,,935

50,093
50,093
3,391
25,797
2,185
4,891.

6,248
2,095
2,488
.2,998

100,0

100.0
100.0

100.0'
100.0
100.0
100.0
100.0
100.0
'100.0
100.0
1004,0

100;0

100.0
100.0
100;0
100.0.
100.0
100.0
100.0

100.0
100.0

100.0
f 100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Respondents' .Noorempondonts

82,1

82.3
79.2

76.7
76.3
78.7
82.1'

84,0
85.8
86.5
86.0
82.8
76.9

92.4
92.7
91.8
92.0

/95.2
/ 94.4

1 94.1
92.8

92.7
93.0
90.6
23.0

89.5
89.8
88.1
89.3
89.8
91.5.
91.8
89.0
89.5
89.9
86.9

27.3

82.1
82.1
77.6
81.9
82.6
84.8
84.7
82.9
80.5
80.2

1.7.9

17.7'
20.8

23.3
23.7
21.3
17.9

16.0
14.2

'14:0
17.2
23.1

7.6
7.3

8.2
8.0
6.8
5.6
5.9

7.2
7.3
7.0
9.4'
77.0

10.5
10.2
11.9

10.7
10.2

8.5
8.2
11.0
10.5

10.1'
13.1
72.7

17.9
17.9

22.4
18.1
17.4
15.2

15.3
17.1
19.5
19.8
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1,601 tables and 54 graphic charts based on data from almost 250
government and private agencies

Quids to Sources listing over f,000 statistical publications, by
subject area, for further reference

a new section "Selected Current Tonics" and 103entiroly nine tables

a section on "Recent Trends" highlighting key
measures of annual change

an appendix on "Statistical
Methodology and Reli-
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