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l/ . } :

/ Although there is general agreement that science and technology are critical

‘ . to the welfare and future of the United States, and there is also agreement
;o that the quality of precollege education in these fields is a matter for serious
/ ¢ concern, there remain a great many questions regarding the priorities,.

urgency and potential forimprovement. Questions have been raised regarding .
/ such issues as the quality and supply of teachers, comparisons ‘with other
’ technological societies, dependence on foreign talent, science understand-
ing among decision makers and the general public, insufficient instructional.
equipment, the lack of programs for the gifted and talented, and opportunities

and rnotivation for women and minorities.

/ The need to establish a natjonal consensus and plan for action is the reason
. that the National Science Board has asked for an eminent Commission to
3 . examine the problemns. The Board and the National Science Foundation hope
: that this Commission will_be able to weigh and balance the evidencé and
issues and arrive at recommendations for priorities and actions that can
guide educational planners and decision makers.

, To aid the process, we have assembled this corﬁpendium of information and
/ - data regarding resources, participation, achievement, attitudes and employ-
’ ~ ment in science and engineering at all educational levels. Although not
‘ offered as a definitive collection, we have tried to make it as broad and com-
, prehensive as possible, so that it can form a “baseline” of facts about the
status of science and engineering education at this time, We have organized
the material in areas of general interest, and have preceded each area by a
: brief discussion that summarizes the salient facts and information about the
; area. Generally, entries consist of ch arts, and/or tables,.accompanied by brief
explanatory remarks and an indication of the source for the material.

/ : Much of the material in this report is based upon the “Science Education

/ Databook” published in 1980, which has been updated and supplemented tg” -

/ provide as current and authoritative information as possible. Additional data

/ - ’ and interpretive information can be found in the original sources, as noted.
) _ \Walter L. Gillespie
e ‘* ‘ Director \
$ \ \ Qffice of Scientific and Engineering
>, \ Rersonnél and Education
\'\ \_\A\.“ - \
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Chapter |
RESOURCES

INTRODUCTION

Resources may be provided by personnel acting’

as teachers, or by institutions offering courses of
instruction, or by scciety making tax-doilars avail-
able to suppcrt colleges and museums. Resources
may take the form of capital, personnel, and teach-
IRg materials and may also be expressed in the
types of educational prugrams offefed, the cur-
riculaused, and the amount of time spent on them.

The resources data contained in thys chapter arg -

grouped into four categones: K-12, higher educa.

, tion, funding, and informal education. o

HIGHLIGHTS .
K12

1 The fraction of all secondary teachers spend
ing the largest portion of tneir time in science,
mathematics, or social studies increased by
almost 22% from 1961 to 1976. (Chart 1.1y,

2 State supervisors from most states feel that
there are shortages of feachers in mathe-
matics, physics, chemistry and earth science
(Tables I-4 A& B).

3. The supply of individuals with new degrees m’

mathematics and science education has been
fathng since 1972 (Table 1-5).

4. Slightly more thaa half of all grade 10-12
science teachers were using one or more of
the Federally funded sciance curnculum
maltgrials dunng the 1976-1977 school year.
(Chart \-7) 2

5 Studentsin K 3 spend an average of less tnan
20 minutes a day on science. (Chart 1.8

6 Approximately 90 of the grade 712 scr

ence classes make use of the metnc system . »

(Chart 1.9)

7 Reotatively, few schools have separate bud-
gets for scientific equpment and supphes
(Chart 1-10)

8 Over one-thrd of K-8 classrooms have no
sclence faciibes (Chart 1-11)

9 There has been an increase i the f)ropomon
of students participatiig 1n ndividualized
instruction and computer aided instruction.

{Chart 1 13)
1 IR \
J

¢

Higher Education \

1.

Between ‘1969 and 1975 the number of mathe-
matical and physical sciences faculty, as a
percentage of tota: college teaching faculty,
decreased by 50%. (Chart I-14)

2. Between 1969 and 1975, the number of brajogi-

cal science faculty, as a pe:centage of total
teaching faculty, increased by 50% (Chart1.14)

3. Since 1965, the full time faculty in higher

education has increased by 89% and the part-
time faculty by 76°, however, the student
*faculty ratio has also increased. (Table I-14A)

4 Faculty in computer science university depart

ments (+ 25°%) and In private Lollege mathe
matics ¢épartments { + 16%) have increased
since 1975. (Table 1-14B)

5 The number of teaching assistants doubled

from 1975 tp 1980 in computer science and
private college mathemgllcs departments.
(Tabie 1-14C)

6. 10% of all enginbering faculty positions were

untitied as of September 1980. (Tabie |- 16)

7 The gyeatést number of engineering faculty

moves were in the field of computer engineer
ing. {Table |-17) .

8. Nearly 25°: of all junior facully teaching ,

engineering in (he U.S received their bacua-
laureate outside the U.S. (Table 1-18)

9. Engineenng facully salanes show a mean

range of $34,500 for full priiessors to $20.000
for assistant professors. (Table k19)  *

10 The p'ercent of public and private college fac

ulty holding djctorates declined (742, 10 63° 4
and 69°. 10 64°¢) dunng the five year penod
(Chart I1117)

The number of women on mathematical sci-
ence faculties has increased from 10°, 10 14”5,
with median age for women faculty about five
years less than that for men (Chart 1-18) .

12 For mathematics in two-year colieges, part-

time tacully now outnumber full-time faculty
(Chart -19) )

:3 lis notlikely that the educatiunal quahfi-

cations of part-time mathematics facuity will
increase in the near future (Chart 1.20)

The percent of hugher educations with access
to computers doubled between 1969 and 1977
7 {Chart -21)

shifted pnonties over ?L
Continuing and Informat Education

F.unding

1 The average amount reques}ed for Anstruc-

tional scientific equipment shows a continual

nse between 1976 and 1981. (Charpl-22)
2 ‘ZSF has shifted support over
t

udepts. Lcully,
\ljnftll-23)

mshtuuj ,
3 Inregard to levels of educza ion NSF has also
. {Chart 1-24)

and R&D.

1 Duning 1975-76 ther¢/were almost 3500 degree
vredit vourses iy ‘continuing education for
scientists and efigineers. There were about
4900 non-crediy/activities in continuing educa-
tion. {Charts }£2%-26)

2 In 1979, seums recewved less than one-
fourth oi/their total operating income from
private Sources, such as foundations, cor-
poratigns, individual gontributions, and other
sources Art museums received the greatest

tive percentage of their total operating
yfcome from private sources (25 percent) and
perks and visitor centers the least {6 percent).
On the whole, museums received approxi-
mately the same financial support (4 percent
of total operating income) from each of foun.
dations, indwiduals, and other sources. Finan-
cial support from corporations made up cnly
an estimated 2 percent of total operating
income. (Table |-26)

3 Museums with higher operating income were
more likely "to have increasing educational
roles Conversely, those institutions with the
lowest operating incomes were more fikely t6
indicate thal their educational roles were stay-
Ing the same. (Table 1-27) 5

4. An estimated 66 percent of all museums
offered some type of specific program in fiscal
year 1979 Children's museums (83 percent)
and art and science museums (78 percent)
were moce hkely to have specific programs
than other types of museums. (Chart 1.27)

5 Approximately one-fourth of the museums
offered teacher training periodically or on a
regular basis on how to use museum resources.
An estimated 65 percent of the children's
museyms offered teacher training. Around 40
percent of science museums and art museums
offered such training, only 16 percent of the
spectalized musgums offered some type of
teacher traiming. {Chart 1-29)

6 Between 1972 and 1978, science and tech-
nology centers and museums received slightly
over $30 million in Federal funds. (Char! |-3_0)
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Chart I-1. Public sécondary school
- teachers, by subject taught spring
1961 to spring 1976

The haction of all secondaly teachers spepding the mrgeat puition ol thes tme «n teaching scuence,

mathematics, or social studies increased by atmost 229

v from 1961 to 1976.

~

Science
117

All Other
subjects |
45.0

. Enghish
490

Allother
subjects

science
108

AH other
subjects
406

Mathemahcs
1359

English English

.

All othet

subjects
36.4

E

181 20.4
. .
o 1361 N . 1966 , s Mo s 1976 .
. . - -
° . (Percentage distribution)
[ 2
Table I-1: Public secondary school (ol , ”
teachers. by subject taught.-sprin Teachmg field i which fargest
e » DY | g 0 pring pottion St time yas spent 1961 | 1966 | 1971 | 1976
1961 to spring 1976 o ) e e
' 2 3 4 5
. Alihelds i 100.0 | 100.0 | 100.0 | 100.0
K Agniceiture 06 16 06 0.6
) Ant oot 20| 37| 24
Business e ation 76 70 59 4.6
Enghsh ~ 19 18 1 204 15.9
Formgn lapquage 41 64 48 4.2
Hedlth and proy el ey aton g2 691 83| 797
."‘ Home e onoat . o 5 659 51 2.8
) tndustrral arts 656 51 62 3.9
. Mathemati s 1.4 139 14 4 18.2
Music 17 47 38 3.0
A Science 17§ 108] 106 131,
, Sotial stures 1291 153 140} 124
. ) Spectal edur ation 03 04 11 3.0
i Other 10 19 10] 4.0

'Halt-time or more

Nata adu 1o 933 percont The 12 naining 6 7 petcont tiported toarh g two o Moy subjects (each hall himy or 1ess)
NOTE Data are based upon samp'e Suive, s uf public school leachers Beowause ul rounding, percents may not add to 1000,

Squreo Nattonai Educalion Assuuiation, Statua of (e Amencan Pubin Sohoui Teashur, 197576 (Copyright
Education Assouativn Al iights ieserved ) Bepunted lium Granl, W vanue and Lind. C Gourge, Digest of Education Staiistics,

1977 78.p 53

o

» ‘_L‘)A

1977 by tha National
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M 3 M * \
Chart I-2. Percent of male and female Must elemeantaty suhoal eaches are women. They usually teach ocience, mathematics, and social |
science, mathematics, and social studies as well as other subjects. Most high school teachers of mathematics, science, and social

studies teachers, by grade range studies are men and they usually teach w:thnr;one subject field.

. D Ma'e:
D“Fum pie

N [

K3 16-12

.
SOoutce WeIss, iy &, oF 4t 1Ne 31alus Of I8 LOIPGE wwientd. MAEMANcs aA0 S0widt Studics EQULALUN Fiduinrs 0 U o wehivwss Al JVEIViOw and oummanes ol Thive Studies, Highights Roport, p. 1.

1

Table 1-2. Percent of male and female teacheré of science, matﬁe'fnatics, and‘,social siudlies, by grade range

Mathematics Science Socrar Studies ! Total
Grade Range Male Femaie Unknoan Male Female Unhnooan Male Female Unkiown Male Female Unknown
K3{N - 838 6 94 0 2 8 0 3 a6 1 4 96 0
46N - 829 21 76 2 33 67 0 19 79 1 25 .74 -1
79N = 1538) LY| 46 0 62 18 0 62 38 0 59 41 0
10-12(N = 1624 68 32 0 74 24 2 75 24 1 ¢ 73 26 1
Sampie N 1672 1679 1478 ) 4829 .
* o

Sourcn, Weess, ins B, Regort ¢l the 1977 Naton.a) Surysy ¢f SciencesMathomatscs, and Socral Studies Educaton p 141

¢

El{lC. ‘, - : 4 18 ,5; \ : ‘ |
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Chart 1-3: Employed teachers and White 23 pervent of teacher shortages weie in elemeniary education, an even larger proportion of
toachor tayoffs and shortages by [ajofs were.n tha fuld i 175, Flelde n which tho numba of shorlages excesded ihe numbor.
field as percentof totat employed yor! 9, : » Py ces: and sp :
‘ teachers and teacher layotfs and . . ‘
shortages . . . !
1
\ .
~ D
4y —_— o - |-
\A
1
' _T ¢
] .
30 : -
___ - D Employed Teachers ™\
. * K ™~
3 . ) D Layolis N o
2 1 N ‘ D Shorages
3 B ' ) .r N - e
E 20 R . ’
ke - - [
) g
.3 1.
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Source The Condilion of Educatidn, NCES 1987 ¢ 101
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‘ . Table |-3: Empléyed teachers and teacher layoffs and s!)értages in public and private
NP x elementarylsecondary schools, by held of assignment: spring 1979
) 2
Employed Teachers® ,L‘gyc]ﬂs’ Shortages®
Percent Percent Pertent
Number? of All Number of All Number of All .
. Freld o}\Assugnment Teachers / Layofts Shortages '
\ ’ N »
.. , Total . . 2,552.000 100.0 23.200 1000 11,300 1000
: Prepnmary . . 99,000 39 ° 1,900 5.5 700 63 !
N Prifnary and General . :
o ' . Elementary 899,000 352 7/800 328 2,600 233 "
% , S - L 57.000 2.2 1,100 45 100 8
T . Basic Skills and . AR
. ) Remedial Education 9.000 3 / 100 5 ® * ) o
: Bilingual Education 22,000 9 ! 200 1.0 400 37 .-
PR Biology . .... . . 30,000 1.2 300 1 100 8 T
o e Business .. .. 45,000 18 400 7 200 1.8 .
v - English Language i :
vl Alts .. . 188,000 74 1.800 76 200 2.2 i
L Fataign Languages 53,000 2.1 £00 33 100 1.1 con
N General Science . . 76,000 30 . 700 3.0 200 21 ' R
t . "\ Health, Physical . %
. "Gducation ‘ 158,000 6.2 . 1100 4.7 100 12 g
B . sespomugs .. ¢ 36,000 14 500 23 ® ¢ Ty
A 41,000 1.6 400 18 600 5.3
% Mathematics 150,000 5.9 1,100 44 900 8.3 : |
Music ... o~ . 87,000~ 3.4 900 & 37 200 14 .. "
. . Reading . 73000 .29 Ky 15 300 28 td
j‘ . Physical SCIehop 25,000 ‘ 5 . 600 55 )
g . Social StudiedSoctal / Ve
OV e Sciences [f . 143,000 56 130( 100 8 - . .
: P . Special Educglion .. 219,000 8.6 2, 760 11 5 3,200 283 i o
: Vocational Eg¢fication - 101,000 4.0 Og/ 300 29 . : <
Other ......%....... 739,000 18’ A \ 100 11 . s
* o | | * . ./‘ : ‘ “
Inctudes all (ufl-time*and part- uma ctassroom tdachors in publlc and private eterentary(seuond h duting the 1979 80 suhool year, -
. A layolf reprosents a teachar whoae contract wds not rcnowad at l?o ond ot 19,1978 79 school you becauso ! budgot limitations, and whusu posi
tion was pot subsoquomly tlited, / |
. *A shortage ropiesanta ateaching position oplmqg(bydoolod nuw pg‘ sition qr pasition vacnocy) occurting fram bg(tng 1979 tu tait 1979 (for tho 1979-80 LS
school year) for which teachora woro sought butjwere unable to behired becauso no quatified candidate was,av flable
P ‘Thoso figures roplgtsem unduplicated courits of teach g flields. Teazhers w mote than ono Ilum wero ropokied only in 'the heid yn which they R
3 < $pent most of theirteaching Nmo,Theoxcopuon as that any loachofonaaaod in blinguai ot $p d wa) coumoom olther onnosoarlul .
N © rogardiessof tha time spent lnoma' oreas, '} -~ . .
-0 * ,’Lead than 100 positions,” » . . ! :
. . Nota: Uetalis maynol 1dd totoals becaus( of runding, “c ;
t . Source: U.S. Dopartment of Educanon,ﬂmlonalionimIorEducauon Statisticd, Survoy of Toacnoronmann und Shortages, Toauher Layotts; Short R
o , ages lil 1979 Small Compargd wiip Total Employad,” NCES a1-121a, 1981, | . Mo
b - A T ) \ ‘ s Lny
S : o




Table 1-4 A: Estlmated supply of secordary biology,
chemnstry, physh; general science, earth science -
. and mathematics teachers\ ggitate, 1980- 8iv

State

Bratogy

1920

1951

Churmictry

1989

1951

Physics

1989

1981

Ganeral
Scrence

1920 1931

Eanth
Science

1980 1981

Math
1080 1981

Atabana
Atagka
Anzona
Atkans i
Cantoreriy
Colorhyo
Connectiu!
Dotawam
Destre t of
Cotumbra
Fionda
Georqua
Hawar

dahe
o
Indiana

towa

Kan,i.
Kenturky
Loursiara
Mawno
Maryrard
Magsachusetts
Michigan
Minnosoty
Misseuspp
Missoun
Montara
Nebraska
Nevada

Héw Harghire
Now Jer ey
New Meaxk co
TNew Y ok
North Carehiny
Nottr Diaw 8
Oho

Oxlahe. s
Omgon
Pennsylvdnia
Rhads 1s1any
South Caronr y
South Dax ita
Tranes on

- Texas

utan
Vermont
Virginua
Wash ngt
Wast W rginia
Wisconuin
Wysmirg
Amare an
Qamna
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' Table I-4 B: Estimated supply of secondary science

and mathematics teachers- 1980 and 1981 .
v /

State supervisors from most states 1e/el that there are shortages of
teachers -in ‘'mathematics, physics; ct)emlstry and earth*sclence. The.
percelved shortages became more exjreme between the 1980 and 1981;
surveys.

S w o W e de
Z
X

IS

e
hhb);%huhsus&rbuhuwm

4
P+

NR

4
=

P W

-

. /

- . . .

Summayry of Stale-;/)y-State Responses .
1 K .
' i . —~ A
. . General * ganh
Btology Chemustty Physics Scesnce Science Math

Response 1980 1981 1980 1981 1980 1981 1980 1981 1980 1981 1980 1981
1 6 & 3 0 3 0 4 4 k] 1 3 V]
2 137 1 2 2 0 1 5 5 1 1 1 1
S 24 26 13 8 ] 4 27 23 14 13 10 3
4 4 4 21 28 ‘19 15 1 9 23 22 16 25
5 2 1 10 9 21 27 2 5 8 ‘10 18 18
NR 48 a8 4 6 L § 4 .6 1, 6

Responses, = Surplus; 2= Slight Smplus. 3= Adaquato Supply, 4 xShomno; S=CriticalShortago;

NR = No Rasponse.

Sourco Trevet G, Howa and Jack/A» Gedovich, Nallonal Sludy oI the Esllmatod Supply sd Dommc]

'

of Secondary Sclence and Mathematics Teachers. November 1981,
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Table 1-5: Supply oy individuals with mathematics education and science education degrees granted:
*1971-72 to 1979-80 SN -

The Sup;;ly of individuals with new degrees in malhem'ahcs and sclence education has been falling since 1972-although total
degrees granted in all ﬂeld% have risen. The decline in numbers has been greater fo: n.en than for women.

’

A. Bachelois Degresé Requiring 4 or § Years

‘Tolal Mathematics Education Science Education
Al Fields To:z)fr' Male Female Total Male Female
197172 887.273 2,425 1144 . 1,281 1.064 577 . 487
1973.74 945,776 2.037 921 1,116 9 542 399
197576 934,443 1,442 594 848 792 451 341
1977 78 921.204 1.048 439 609 755 416 339
1979-80 929,417 762 310 452 672 309 363
\ ’//
B. Masters Degrees "
.. Total, Mathematics Education Science Education .
All Frelds Totat Male Female Total Male Female
197172 251.633 764 413 351 758 446 312
197374 277.033 828 447 81 904 604 300
197576 313.001 746 335 411 737 421 316
197778 311,620 598 220 368 a5 406 369
1979.8C 298,081 512 21 301 591 328 263

souwice Digost of Education Statistice p}arlous o(quons). NCES
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. .Chart .41 Most frequently used ’
- social studies. textbooks/programs by
e L . grade range' . T e
. . ’ .
. ‘ .
, . . Percent/ of Percent of
- Teahaod Program K-3 Glafises - Textbook!Program 7-9 Classes
o ‘ . , . ' ,
. Lrdiva Sost Saenen Program King 14 This 1s Amenca’s Story (Wilden 5
Y S Sribaces Comcents and Yalues (Br indwoms s} The Free and the Brave (Gratl) 4
Concapis & guiry Spnes . 5 America Its Peoples and Values (Wood) 3
Our Warking World (Seywshy . 3 Liberty and Union A Histary of the U.S {Ridge) 3
frvestQut.ng Maa s World Prograin 3 Quest for Liberty (Chapin) | 3
Sileer Burdett Saciat Scrence (Anderson) 3 Challenge & Change (Ebling). 2
fun on Achve Logrming Sociat Studies 3 American Civies (Hartloy) 2
Contethoor.ity Svcigf Srience Curriculum Andeison) 2 Foundations of Freedom (Eibling) 2 N
Halt Datapam Syotem for Flomentary, Social Studies, (Fislden 2 !
Aup % Grobe Shu's (Nasaland) . 2 :
. - ‘ : ,
- N . Percent of '
. ' Percentof - 1012 Classes |
4-6 Classes o
¥ Hise of the Amencan Nation (Todd) 7
Lep orng Sev N 14 Magruder's Amerncan Government (McClenaghan) 5 |
. Social Saieruees * oncepts and Values (Brandwemn 13, Economics Principles and Practices (Brown) 4 R
Lad! 1% Sociad bownce Program (King 10 Catnegte-Melton Social Studies Curticulum Project« Holt ;
Contemporan, Socia Scwnce Currcumm (Anderson) e 7 Social Studies (Fenton) ‘ 3 ‘
AMarr and His World Senes 5 History of a Free People (Bragdon) 3 ‘
o Tuncents Ry, Seedn, 4 Saciwology The Study of Human Relationstups (Thomas) 3 |
Trgs AYims Ser : 1 . Amercan History (Abramowit?) | \ 2 |
swhd Sact il Shdies, Progoam ' . 3 “oncepls in Amerncan History (Marzello) 2 {
Helt Jatatans Iy e o CementansSocuad Studies (Fieldee 3 Medievat and Early Modern Times (Hayes) %~ 2 :
FOtpcan At Lograny Sooat Studes 2 Men und Nations A World History (Mazour) 2
' S Bt 1 S0 Soene o (Andedagm e 2 Mm{om History (Becker) /2
’ ’ - /
. . .
* T L T e 2 U B AN T S ye e cd wda b Fathes it rie ne s o tolten Thiees Ay reprcsent e oL poses 10 1fe
o I T i S ] Bt U at a s e e nes ko o e T o T oy n‘.n'l Proaramsa i udo d vanoly u?cqml]m
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. Chart I5: Most frequently used

i . science textbooks/programs by .
I S grade range' )
/‘ . / N .
/i Percent ut Poreont gt
! . Tewtbaok Program K 3 Clusses Torteol Prograts 79 Clansns AN
i <
' Goncepts in Srence (Brandyomy % 12 Focus on b Scrence (Bishapy 1
Seence Unduistandiqg ¥Your Enveonment (qun_,um 5 Brtermediate Sewpe Cuif colein Stugy Frobing the
« New Ladiaw Scence Program {Smuthy 5 Natural World 7
) . Heath Science Sedes (Sennaiden © 4 Puncipals of Svience Scres (Hewmiery . B
. | Saence Currie llum tmprovement Study (SCISH Life Scrence | 4 {atraductory Physica] Science (1PS) (Habet Schuann) 4
: Modern Elemee tary Scrence (Fischien 4 Liang Things (Fitzpatrichy 3
,Science A Process Approach (SAPA) L < Study Lessonsn Oenem! Science (Gross N 3
' Scrence Currigu'um lmptovement Study (SCIS). ) Focus on Life Seigice (Heimlen 3 .
Physical Sciencey 2 Modern Science fenes (Blanc) 3 t
Modular Acteetiel, Frogram i Scionce (Berger) - 2 Lite s Formms nd Charges 3
, Kindergarton aeyy (Economyl . 2 Modern Btologv (Qttoy 2
/ Modern Earth Scrence (Ramsey) 2 )
-/ . Life i the Eniaropment (Navarra) ’ 2
’/ . . intetaction of Man and the Brosphere: nquiry o Life: .
/ .o Science (Abfahamy | . 2,
,/ @ ' A /’( h
/ h P T
v . ; Parcont af
Percer / 10712 Classes
46’ Ciﬁ&}&u / . '
. . Modern Biology (Otto) 12 q
Cuncepts i Scrence (Brandwein) 16 \ Modgrn Chenngtry (Metcalie) 7
Science Unders standing Youur Environment (Malfinson) 10 "‘ Biolbgical Science An Ecviogieal Appre 1ch (BSCS Greemn 6
Hew Ladlaw Scrence Program {Smith) 7 Blcﬂogncq/ Science. An Inquiry inte Life (BSCS Yetiow)
) Today's Basie Scence Series (Navarra) \ 7 /(M.:u:-rc-y 4 N
Eipmentary Scionce Learning by Investigating (ESLY) ! Erolagy Introduction to Lify (Nasom . ki .
Heath Scrence Sertes (Schnwider) 5 Biology Lwving Systems (Orami 3 .
Steck Vaughn Elementary Science Series (Ware) 4 s College: Physes (Schaumy) 3
inrdductory Physical Science (Haber-Schaim) - / Modern Physics (Withams) 3
Science A Protiss Apgroach (SAPA) T 3 Biology (Krovber) 2
Science Currrculum Improvement Study (SCIS). Life Science 3 ,  Biologicat Science Molecules to Man (BSCS Bluet 2
- Investiqating In Science (Jacobson) 2 / Biology (Smallwood) 2
Seence Curntculim Impravement Study (SCIS) ‘ . The Project Phyzics (Rutherford) z
Physical Science 2 / Modern Physical Science (Tracy) 2 .
/ :
. N .. ' 'Y:' P Afe Gia e g 0 oF Dlien 0@ oked 1110 st Re 96 ther 1«\"11 Ve Yeu e b I i e el b wre ot b T T gt bl e b T
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Chart 1-6: Most frequentiy used
mathematics textbooks/programs by
) grade range!
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Chart I-7: Percent-of teachers using
‘Fadera‘llllyef:;:i :ﬂ&g;r;%tg%Taa%tgggéf materials during the 1976 77 school  year.
\ . \ s ’ .

e, w0y )
K
7

Q 70 - .

2 : '

g 60

g <

5 50 .

S sk ¢

§ 40 “ o .

O N S
e 30 b

.

46 79 10 Ié

Social Studies

a6 7.9 1012

Mathematics

K-3 K-3 4-p 79 10-12

Science

-Use of Federally funued curricula tends to incjease with incieasing grade level. Sughtly moie than half
of all grade 10-12 science teachers were using one o1 more of the Fedetally funded science curri¢ulum

ERI

Aruntoxt provided by Eic

& . . .

Table i~7: Percent of teachers using Federally funded curriculum materials in each subject by grade range

Subject

Total

P

Mathematics

Social Studies Scence

Unknown
Inconsistert

Unhnowa
Inconsistent
.

Unknown'’

G-ade Range ’ Yes No Inconsistent Yes No Yes No Yoo o No

12

K3(N 838 8 80 R 80 10 20 69 t 13 76 1
46(N = 829) 10 80 1 12 75 13 27 HB1 12 16 72 1
7-9(N = 1538 10 o« 6 12 84 4 33 61 6 18 17,
10-12(N = 1624) 1 86 3 T 22 73 5 52 44 5 28 68

e @ - - - -

1672 1478 1979

Sample N 4829

1
2
5

4

Unknown!
inconuistent

.

<

X

*Toachers wers given a tist of textbooksiprograms the developmant of which Rad been ledaranty in anued and 9 Aed Lo inticalu b gencian farmiianty 30U uoc s0d 28 ahg T any, ey weto
ustng dunng 1976-77 ( using’ could mean that the textbookiprogram was beiny used exciusivey vt a5 vie Of many) Thesr data irpre st 1epunses 1o e second ghestiun

Sourco” Wess lns R, Report of the 1977 National Survey of Sclence, Mathomatics, and Social Studio» Fgumnon p 83 .

- " 28 . '

s

21 . ,,




Chart I 8 Avarage number of minutes

per day spent teaching each subject in .

self-contalned classes by grade range’

Studepts in Grades K-3 spend,an average 6f
minutes/each day on sclence and on

Grades K3

Number cf minutes

Grades 4-6

ERIC - 23

Aruitoxt provided by Eic:

Table 1.8: Average number of minutes per day spent teaching each subject
In self-contained classes, by:-grade range! .

\
Grade Range ) ’ :

K3 6 Total
e Average L Avérage Average o
Subject Numoer of Stangard Number of Standard Number of Standard :
Minutes Error Minutes Error Minutes Error T
Mathematics a1 6! 51 43 44 38 : i
Science 17 24 28 64 20 28
Social Studies 21 62 34 71 . 25 .53 t
Reading 95 . 160 66 134 86 1.18
rd
Sample N 467 302 769 :
*Toachers sell-roported these dam‘ >

NOTE Only teachers who indivated thoy teauh mathomaties, suience, social studios, and reading to one ciass of sludunls waro inctuded In
these analyses. .
Source Wetss, tris R, Repart of the 1977 National Survey of Science, Mathematics, and Sociat Sludlos Educatlon. p.51.
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Chart I-9: Percent of mathematics
and science classes that use metric

. . 1
-concepts by subject and grade o0 ”
) range. ’
range. | ool .
) ] . 80 = =
The uss of metric concepts increases
with increasing grade level in science 70 -
_ classes; approximatoly 90% of the 7-3 »
+ and 10-12 science classes make useo of 3 60 l- \f‘- B
the metric system. 4
. . o -
In mithematics classes, use is higher in the = 50t -
lower grades; by grades 10-12 only 56% of =
mathematics classes use metric concepts. S w0k A
30 - ¥ ju
!
20 - ;-
10 -
0 > 5
K3 48 79 10-12 K3 4-6 79 1012
Science Mathematics
Table 1-9: Percent of mathematics and science classes that treat metric concepts in each of a
number of ways, by subject and grade range
. Mathematics Science
e~ o Mﬁ"h Con ety K3 ° 46 79 ORI Total K13 4.6 79 1012 Total
Not Ysed 26 13 20 43 24 42 31 10 7 26
Spacial Metr o .

Unit Onty 42 43 34 7 35 22 19 13 8 17
Uhner § S ngh Mt )

Unit acd Used '

Trroughout Courae 8 22 22 5 i 13 20 40 44 27
Intraduced 15 Needed 22 19 23 18] 25 14 26 36 \ 38 26
Misamyg 2 3 ! 1 2 9 4 i 3 5
Sample N . 297 277 550 548 1672 287 271 535 586 1679

Soutce Weliss, s R, Report of the 1977 Survoy of Scence, Mathematics, and Social Studies Educ.al:on p 119 . .
) 3 N
31 3 :
£
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Chart |- 10 Percent of schools with Relatively lew schools have specmc budgets for science equipment and supplies in general, schools

v 8 ec fic b ot n are somewhat more likely to have specific budgets for supplies than for. equlpmenl and secondary ,
b Pt ial:d :(ggncsef:r sclileesc: eguipn:ent schools are much more likely than elementary schools to have specific buagels for both. The per pupll J

) upp » &nd average amounts of science budgets for secondary schools are considerably larger than those for elementary /

, 3m°u"t5 of these budgets per pupil, by schools, bt to the extent the middje schools have such budgets at all, they are not much smaller than . 3
: 3* ; . grade range / those in grades 10-12. / -
N N . \ ; ‘ -

] 057 o, /
- 65 — 65
¢ s \ S ) ¢
. 60 : fiT o - 60 [~ 6 - .
‘ 55 |- \ / 55 |- * t, :
50 - =°_/5—- - 50 |- . 3z 5— - - .
g;' g_ v 2
o B a’i o 48 v oo
- - O «
g a0 |- L 4= 4 St Q4 ;
) . S . £ 5 = ‘
s By /8 2 35| 3 :
© E. ° E
T %k 5 3— 1 g3 o 3— /
. 3 > ® s . /
5’ 25 b @ ‘5 25 - - g /
. Y 2 a o [
20 < 2— - 20 < 2— \
LI 19 »
10 - 1~ - 0~ -
° ' - ¢
5 - — g
5 b A : 3 RSN EaaY
K6 79 10-12 K-6 7.9 1012 K6 79 10142 K6 7.9 . 10 12
Science Equipment . Science Supphes
3 ,’ '
: \ Table 1-10: Percent of schools with speciiic budgets for science equipment and science supplies, and/average .
N amounts of these budgexs per pupii by sample grade ranga! / ;
Science Equipment Science Supplies
Average Average |
’ Sampie Sample Percent Budget Standard Sample Percent Budget Standard
Grade Range . N of Schools Amount Error N of Schools Amount Error
K6 107 16 $305 s 31 155 20 s156 T s.15 o
* : : 79 19 21 $503 $209 » 176 29 $3.62 $1.25 ;
L1012 . 17 44 $5 46 $ 84 180 57 $4.02 $ .65
Sufuegs 04l tupulivd IROIE Was & speudiv budget but Jid nut indivate the amuunl, did sulivuss INALdY NUL AIdIVate tulat enrolment woIL not included m/\nu salculauons‘  avetage
amounts por pupd /
, Souwe Wetss Ins R, Report of the 1977 Natlonat Survey of S . Math tcs, and Soctal Studies Education, p 126. \ /
Q ‘ [ . . ‘

E : . ' /
- ERIC /* o -
3 / 3 " , » /
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Chart [-11: Percent of elementary
- science classes conducted in
\ various types of rooms

! Slightly more than half of all elementary

school classes receive science instruction in

. - classrooms with portable sclence materials.
.Only 4% of the elementary sclence classes
(and virtually all of these are grades 4-6)

are conducted in laboratories or special
sclence rooms. More than a third of the
classes are conducted in classrooms with no
scion&\facilitles at all.

of rooms, by grade range

No Science Facitities
367

Unknown
60

Q

Classroom with

Classroom with
Portable Sclence Matonals
5405

Foa ]

e

Table 1-11: Percent of elemen&éry science classes conducted in various types

Type of Roum

O -

Laburatorny or Juec v, peres £ 50 i
Classroom Mith portahie ;o omghee gy
Clasyreon yith ne

}Jnknuwn /

Soene ety antes

Sample M

Grade Range

46

&1

34

/ 2N

[ -

Tatal

ERIC ,
e -3

{AFullToxt Provided by ERIC

“Source Wolsa, 1ns R, Heport of the 1977 Hationdl Survey of Screace, Mathematics, and Socta) Studies Education, p

129

o
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Chart i 12. Percent of schools With a few mynor exceppons, the availability of science equipmient is directly related to grade level with
l’ with various kuads of equipmen_t, ::r:xnht?rzz'egiﬁd?xfér?le tmg’more equipment. Microscopes and modéls are lh%»mosl frequently en- \
by grade range, 1977 e ; S ' .

x N A » T ~— - ¥ *
: ' / ] .
{ . oy o ——— / o
" :’fl . -

. .\.' \ }C -_:, A )
13 ’ N - . ; 1]
* A0t N
2ok /] 46 -
. > 179
R Lo 1012 .
I T S
¢ ok , ' . .
. i 10 -
) 20
A
10 »
! Computer of Mathe Hand Held Cameras Models * Microscopes
‘ Computer matics Calculaters
; Terminaly Laboratory
/,/ T
Table | 12A. Percent ot schools with various kinds of equipment, by sample grade range, 1977
. ~
r-_,_,. o e e e e |
Sampte Grade Range
) K3 46 79 10-12
ST R e & 9 6 36
G _ 5 6 15 26
N , 6 210 25 29
LoD e n 11 16 37 75 ’
. R e LY s ? 10 14 29 . .
Ha g ey a7, 2 <o 36 49 77
VI e . 89 79 95 95 .
HAE LI . 34 36 ‘\_ 51 81
MYt e SRR LT LS Pt of rGuarisms et 80 80 74 79 !
L] SO G W N it R m, 48 40 56 59 .
’ Roxs ur o Conrer Ok gy fuad od B3t tion . a5 45 51 a4
Mamemate Lpaborato 2., 13 19 31 15 >
P P . . e - - - e e e 3
Samphe N : 317 292 298 270 I
. — .

Qe We s G R, Pegort of mp,/ 1927 Naltonat Sutvey of Scrence, Mathematics, and Soctal Studies Education, p 127

Aruitoxt provided by Eic:

/
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Table 1-12 B: Public school districts providing studéents access to at least one
computer for educational purposes: United States, 1980 :
~—— N >

1]
’ -~ (Table entrles aré schoal districts providing access.)
Y Y o N
: Type of School, by Grade Level
, " : S
& Combined Elemy
y Total Sec Schools
o (at least Elementary Secondaty and More Than
- Type of access one level) Level Level Special Schools One Level
§ §)] td] (3 (4) {5)
At Iea st one
o ! miCrocomputer or
o T one terminal . 7,606 2,196 6,616 678 1,884
HEEN (in porcents of column 1)
At least one
> . microcomputer or
N one: terminai 7,606 29 87 9 25
‘ Al least ore S,
’ microcomputer 6,631 29 84 9 22
—— At least one "
5 T terminal ) 2,973 21 99 5 25
Al lcast one
microcomputer
. and one
: terminal . 1,998 17 95 3 15
* Column { rep.0onts the undupuated numbet of distneta previding acc‘esa {0 cormputerd at any javel, Since sume distila Make cuMpuiers avanabie
at mare thaa ouo typo of schoc, the parconts ingulumns 2 4include dupticated counta ol disincts. the differenc.o between the tutat Jupinated wuunts
{col.-2 4) and the unduplicated count (col, 1) repregents the porconl of districts providing computer access at more than one vai {col, §).
Source: “Fa3t Rosponse Survey System™ NCES V.S, Dept. of Edieation, 220/81
2 "
\& : r) )t ~
13
- 1
K "Si .
* l
> )
> ®
; . - 38
O
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- o T_ab‘le I13: Teaching methods used in courses taken'by high school seniors,

‘ by control of school: 1972 and 1980 - X
; All Public Catholic Qther Private .
E Teaching Method Schools ‘Schools Schools Schools?
E e v - Z
: Percent of Seniors Responding *Farrly Often"” or .
“Frequently" Used in Courses o
1972 Seniors. . * e
. Student-centered Discussions . 59,8 . 59.3 72.0 65.2 . 3
. Project or Laboratory Work s 48.4 48.0 52.5 ‘. 423 ) R
) + Writing Essays, Themes, Poetry ’ - o
: o: Stories . - 64.5 639 68.9 88.5
v Individualized Instruction .. . 23.8% . 233 31.0 168
rO Teaching Machines or Computer- . ,
assisted Instruction . 121 120 < 13.0 5.0 —
’ * 3 * " . H
&R 1980 Sehiors . .
. Student-centered Discussions 56.7 55.8 63.0 702 , ) :
- Project or Laboratory Work . 43.6 43.4 46.7 450 . ¢
Writing Essays, Themes, Poetry s |
orSiories 629 613 73.0 83.7 a N
‘ Individuahized instruction 26.6 26.2 254 38.7
8 Teaching Machines or Computer- . _
: assisted Instruction 160 16.4 13.8 8.9 5 :
‘Bocausa of the small school sampla size, the heteroganaity of the schools, and the high non-responao rato tor acnw.s IS $CTLOT, the gatimates tor '
othet private scheots are not nearly as accurate of o3 interprotabla &3 those for public or Cathohe schools, .
'+ Source: US Depariment of Education, Nationat Center for Educalion Statistics, Nationai Longitudinat Study ang High Schuot and Boyona Survey,
unpubiishad tedbulations, ' '
| ‘
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v Chart |-13: Teaching methods used Batween 1972 and 1980, there was an increase in the proportion of students participating in classes
. in cou,seg iakép\thgh school vhere Individualized instrucllon and teachlng machines or compute:r assisted instruction were likely to
. . ‘  be used.- - )
. seniors ‘ . .
— - _— .
100 -
L Writing-Essays, .
5 . . Themes, Poetry, . ’ . )
¢ or Stories
: £ 8ol Student-Centored o l
' 8 > Discusslons . .
. =3 [~ 1
R e - - e - [
% ~ e i °
: 5 — o N
L T : ~Project or Y e T e ‘
v S — LaboratoryWork * |, * |
", ? = ¢, ~ {
o s i .
: > Individualized  * |
- 3 — ] t— ) . Instruction . 1
u'\ » N3 'x' :c’ ’ . . ' . . .- . i ';
. c
) . g - - |
i = Teaching Machines A
‘ ] , or Computars
' & . 4 1t
L _' : i3 r
. - @ 4 - h &
0T g sos g gege g ggoue 4 g gge N g goe
s ] 298 © > 200 o 393 9 o & 20 © o o 23¢9 .
3 a q a a a
Al Schools O = AllSchools, O & AllSchools O « AllSchools O = AllSchools O & )
o ) o Y @ @
- £ £ = £ ® £
(@] (o] (o] (@] (@]
i 1980 1980 1980 1980 1980
3 Sourco: Tha Condition of Education, NCES, 1982, p. 83 R !
N 3
4
> ¢ o -
3
_1;_ . o ‘ 4 ].
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Chart |-14: Percentages opteachl‘ng The biological; mathematical and physical sciences underwent major faculty. shlﬂ\ during the first half

w
B f~
vt 3 7 ireipd]

[ i of the 1870s. As a percentage of total facully, the mathematica! and physical, sciences’ share de- .
T faculty In hlgher ?ig?::t:gggm ::112199705‘ creased by 50% while the. biolog)cal sclences’ share increased by a tike amo nt. The professions .
o o . : 4 showed a 16% gain while the remaining subjects held steady. These shms are con istent with shifts in V

. : ____undergrad um.antczllmﬁnts_duung.this_ﬂme.perlnd

i 0,
Humanities 20% Humanities 19%

Professions37%

Soclal Science 12%

Biological

Blological

. Other 8% Science Science p
) ‘ 1% 11%
Mathematical . Other 6% )
and Physical ¢ ,
Artg 8% Sclences
. “ 14%

Mathematical
and Physical

o Teaching Faculty 1969 - Teaching Faculty 1975 Seiences

S
Soute. Catnegio Faurdatun tar the Advancement of Teaching, Missions of the Coliege /éumculum p, 103 wovised with purmission of author.) ¢
. /
° /
J \
} . / .
.
. . // . ! )
. & o *
¢ - / Il
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S S Table 114 A: Faculty in all-higher educatlon, 19651980 ' .

',. B Slnce 1965, the !ull time. hculty{ln hlgher education has Increased by 89% and the part-time faculty by 76%.
—Howaver, the.smdant.facully.mﬂo.hns also Increased in.the same time period. The growth in two.year college
faculty has been at amuch greater rate than in four-year lnstltutions

e \ Faculty In Thousands | : i ) “
1965 1970 1975 1980 .
Four-year Institutions
: | FTEFaculty ... . NA 322 360 2 s
FTE Students/FTE Facu|t~" .o .. NA 161 164 169 T
All Higher Education ‘ ) )
FullTime Faculty . . . .o 248 369 430 468 S
Part-Twne Faculty . ,. ., . . 92 104 142 162 " -
FTE Students/Fte Faculty . e e . 16.8 16.6 174 182 ‘ LN
. s ! ' . , .3
‘Projected’ : . I
"Fl’ E squals.fujl-time plas ono third of paittime ! . : - H
Profections of Education Statistics to 1985-86. at M
N B * N . . ; . :::
L . . ‘: .\ Y N ‘ . A ° . \ﬂ;
o ‘ :
Table I-14 B: Faculty in mathematics, statistics, and computer science, 1880 , :
) . S
From 1975 to 1980 the largest faculty Increase occurred in private college mathematics departments ( -+ 832 ETE). ’ 4
Faculty I5. departments ot computer sclence also increased to a number about 9% of all FTE mathematical . .
sclence faculty, These two typas of departments also experlenced the greatest course enroliment Increases. . .
_ 1970 1975 " 1980 .
Type of Department Full Part Full Part Full Part
Universities ) . ) ’
Mathematics . . . 5,235 615 5.405 _ 699 5,605 - 1,038 . ’
Statistics 700 93 732 68 610 132 o
Computer Science 688 300 987 133 1.236 365 ;
Public Colieges ’
Mathemaltics . 6.068 876 6,160 1.339 6,264 2,319 . ot
Computer Science NA NA + 436 361 ’ , —-‘
Private Colleges 3,352 945 3.579 1.359 4,153 2,099 R
Total .. 17,043 2,829 16,863  3.598 18,304 6,314 ;
1. - R f
S ungerg to Math a8 n Univorsitios, Four-Yoar Coflegos, and Two-voar Coilagos, 1980-1981 James T Fey and Wendelt H - 3
Flemlng.Conlemnco 8oard on Mamemaﬂcal Sclonces, 1981, IS -t . {

* - b - PN 3
» , .
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_ Tabie I-14 C: Mathematical science teaching assistants in'qniveré\ities?;\ "
: " and four-year colleges TR T

\
- . ‘ ’ N

Tha number of -teaching assistants doubled fro;n 1975 to 1980 in computer science and.private college mathe.

¥ .

—.-20% ot all TA’s are not graduate students, up from only 6%:In 1975. In university mathematics departments an

matics departments, while Use of 1A'S declined In stafistics and public college mathiematics departments. Over -

even greater fraction are not mathematics graduate stidents.

.

K / Type of Institution . : 1970 1975 . 1980
/ . '
Universities \
Mathematics . 5.999 5.087 5.491
Computer Science . 309 835 1.813
Statistics . . e 747 690 546
Public Colleges
Mathematics 1.804 1,805 1.535
< Computer Science . NA NA 90
Private Colleges . . 146 559 1,154
4 Tota} ' .o R 9.005 8,976 10.629

Source Undergraduate Mathematical Sciensos in Universitles, Four-Year Goileges, and Two-Year Colteges, 1980-1981, James T Fey and wendeli H
Flemtag. Conforance Board on Mathematical Sclences, 1981, )

* . . . 4 * e . - 4
. . . N

- Table I-14 D: Age distribution of full-time:mathematics_ faculty
by sex and by educational level, 1980

From 1975 io 1930 the women on {ull-time mathematies faculties ot two-year colleges increased from 21% to

25% of the total. As might be expected, women are more heavily represented in younger age ranges, with nearly.
one-third less than 35 years of age. - .

Faculty in the 35-44 year range are more likely to hold doctorates than the other age groups, with 52% of all doc.
torates held by faculty in that agergroup. -

B

Sex Highest Degree
Age Range ‘ Male Female Doctorate Master s
- 35 ' 1675 317 17, 18",
35.44 450, 35°% 5274 43",
45.54 27% 240, 19°, 27
. =55 120, 10 120, 127,
- tad

Soutco  Undergraduste Ma!hen{anoal Sciences in Universities, Four-Yoar Colleges, and Two-Year Colieges, 19801981 James T Fay and Wendeil H
Floming. Conferenco Board on Mathomatics) Sclences, 1981,

i g
o - . . .
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Table I-15: Trends in distribution of recent doctoral facu;ty' by field and year
. " B o / : .
1' a’:" — 2
o 2 - . Recent Docloral Faculty as % , .
S of Total Doctoral Faculty % of Recent Doctorates
- e el Field - e mem— e e o o oo —Desied by-Dept Heads? -
S ’ 1568 974 1978 1980
Biochemistry. ...... 31 21 17 14 25 ‘
- Biology. .. ...... .. . 36 26 23 20 2 )
\ y Botany . ... C e - 25 17 21 25 3
\ Chemical Engineering . . .. 40 22 21 24 29 )
. . \ Chemistty .... ........ 35 21 17 16 27 :
: Economics.. ........ 43 38 34 32 32 :
Electrical Engincering . . ... 52 31 20 19 29 b
Geology ... . ... .... — 26 23 20 28 v
' Mathematics............. 52 37 27 Tt 23T T 267 T
Microbology .. ... . 31 28 24 18 28 .
. PhysiCS . ... .ivivinnnns 40 18, 13 11 22 R
. Physiology.......cvoviunen. 34 30 27 23 26 :
: Psychology .............. a4 38 32 27 34 &
. Sociology..v i a7 45 36 32 33
- 200l0QY . cviivninennn S - 29 26 25 32 . ‘
! tFaculty who ri'uvo hold doc!ornlos' s0von yoars or loss. \ "
*Modian valuo of 10sp trom 1980 survoy. , , ! ' .
Adapted from Tabte 2, p. 3 and Tavlo B 60; p. 111, Young and Sontor Science and Engineeting Faculty, 1980, National Scianco Foundation and from A!als’qk. 4
Frank J. and Gomberg, itena L., Young Doctoral Faculty In Science and Englr:opllng, Trends in Composition and A h Activity, p. 1. ;‘
. ! ' ‘ . i
@
! ) ' A
\\\ ) H
\, .
\
\ §
. ) . { > .
) . .
‘ 46 z
v f N
/ :
* / .
O

Aruitoxt provided by Eic:
N




g\t ) T e N mere e 0 > R g ». . ,".. B . . + - v ~ - . .:. - N ._‘_: e -. e D . - R . EER I ‘»: .‘_,‘:\
oL S o Table 1-16: Unfilled engineering facuity positionis, September 1980

2 : P T 1

10% of all sngineering faculty positions were unfilled as of September 1980, a total of nearly 1600 positions. Most of the individual engineer-
. ing disclplines ars close to this percentage except for. aeronautical engineering . which had only 4%. unfilled positions, and corputer
-*—inglmotlhqw}ma:mqh'ot»m%'unmledand industrial-engineering-which-had-13:4% unfilled. Generally, the-top-50-schools have-relativeiy

- fewer vacancies than the others, averaging about 2% less in ali disciplines.

2

"“"T"‘"‘"'“""" - e e e mee— :"" ——— TR———— ‘"'"ﬁ" - T mSm SEe o e “'*"’;'r‘—"‘”'—“““""‘"“ ”—;
’ Aeronautical Chemical Cwil Computer Elecincal Indusrnial Mechanical Other Total
No L) No %o No % No % No % No % No. %o No. % No. %
_Total Positions 649 100.0 1382 100.0 2907 914 3570 1007 3121 2658 16,208
Alf institutions . 26 4.0 136 9.8 276 9.5 146 160 333 93 135 134 275 8.3 057 9.7 1,583 9.8
' Pos Unfilled )
“Tops50® 384 1000 680 1279 369 1443 433 1170 1600 7,336
__;1 Pos. Unhilled 16 4.2 - 51 75 93 73 51 138 116 80 39 90 93 79 119 74 578 7.9
Pubhcinst. .. 502 1008 2219 679 2480 790 2209 2028 . 11915
; Pos Unfilled 22 44 100 9.9 211 95 115 169 255 16.3 109 138 226 10.2 213 105.% 1,251 10.5
? Public Inst 147 374 688 234 1090 * 217 912 629 4,291 .
) Pps Unfitted 5 34 35 9.4 65 9.4 31 132 77 71 25 115 48 53, 4 70 330 7.7.
.. . . R DR . T ., \ - D . R . . 1
s Source: Highdr Ed. Pang} Report #52, Amorican Councit on Education, Octobor, 1983, + s
) A
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e " Table I-17: Changss-in engineering faculty 1979-80
The groatest number of faculty moveswere in the field of computer eng1nl§$1ng, wlith aeronautical englneering belng the most s{able. Private

T e AN e

3 Institutions and the top departments were somewhat more successiukinYataining faculty thap the overall average.
. - 7 . ol - - . : N S e —— —-————:\
Aeronautical Chemical Civii  Computer Electncal Industnal Mechanica! Other Total
No % No. % No. % No. % No. % No. % No. % No. %
All Institutions - Faculty Leaving For . /O :
Industry — Pos. Unfilled . . 12 1.9 32 26 61 23 43 56 89 26 24 28 78 2.7 58 2.4 397 2.7
“Top 50" Institutlions — Faculty Leaving ’ 3
for |ndustry;- Pos Unfilted 3 08 14 2.2 22%9 14 44 33 25 9 23 22 290 26 1.8 143 2.1
PublicInst Fos Unfilled . R 4 0.8 28 3.1 50 25 35 6.7 862 28 15 22 50 25 - -49 27 293 2.7
FERS
“Pnivate Inst. Pos Unfilled L. 8 56 4 1.2 11 1.7 8 39 27 2.7 9 4.7 28 3.2 9 15 104 26
LSource: Highor E9. Panel Ropt. ¥52, Ammar. Councll on Ed. 30/t '| \ )
: ' i ¢ . I
' R It . ' . . ! -
:\. . R “.\< . : -‘ - . _-- . . . " . ’
Table I-18: Full-time junior engineering faculty ‘ \ Percentage with
' who did not receive’ their Baccalaureates in‘the Total Baccalalg"eale
I ‘; ‘United States Institutional Category Junior Faculty ~ Outside the U.S..
! Nearly a quarter of all junlar facully-teaching enginsering In
the United States recelvad their baccalaureate outslde of the Total. ... cviiiin ciinn, 3,397 23.7
U.S., and In publid fouryear calleges It Is nearly a*third. Top S0Institutions® . .. .. 1,400 22.1
"Lt Pubhic Institutions . 2,416 25.0
¢ . . Privateinstitutions.. . .. .. . 981 20.5 ‘
Public Universities . . 1,768 223
Private Universities NN 683 19.2
N ) Fublic Four-Year Colleges . 648 32.4
N ' Private Four-Year Colleges . . 298 235 :
Y \\ ,
: \ *In 1avel of angineesing R&D exponditures, FY 79,
\ S :-Higher Education Panet Rept. #52 Amorican Councit on Education 10/81.
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Table 1-19: Engineering Faculty Sélaries’
~ - ; ‘

Faculty'sal\afles, show a mean salary range ol'/$>34,500 for full professors at high-paying Institutions down to
$20,000 for assistant professors at.low-paying INstlgmlqns. They-have Increased in the past year by 8.8% for full : .
——protessors-and-11.4%-for- assistant professors, and-average.from $1,000-t0.53,000.higher-than. professionai /

LN

910 mo
Prof

Assoc Prof

Asst, Prof.

Average
o Percent
‘ High
- Median
/ Low
All Pubhic
Average
Change
High *

.’ Low

Average
Cnange
High
Median
Low

Average
Average

68 State Uniy  »
78-79 and 79-80

All Inshiutions .

increase

tnstitutions

Medan

Alt Private and Pubtic 4 Yr Inshitybions

Al Institutions

Avserage, Fine Arts “
Averrage. Business & Economies

Humanities
. Science & Math

Average SocialScience

$28,423 $30.524

$31 305
88,
34,500
31.609
28.200

30.590 .
90%
33,600
31.609
27717

31727

88",
34,750
31.884
26,680

27,979
30,349
29.108
28 570
29,606

.

$22.158 $23.276

SZ4.769
102%
26,000
25,125
22775

24,922
10:4™, .
26.000
25,400
22,775

24,814
102,
26,000
25,125
23137

. 22,846
25872
21,112
22.650
22,434

$18,386 319,931

$21.63«
114"
23.€00
21,500
20,000

21,703
116%
23,700 °
22.000
20.200

21838
121
23,700
22,000
20,350

16,770
20,737
17,724
18.705
18,140

Soyrco Chranicle of Higher Education, Nov 1980

academics’ salarles In other undergraduates disciplines. Assistant professors’ salarles are roughly comparabie to ,
otfers being made to bachelor-degree englneering students when adjusted to a 12:month basis. .




Aruitoxt provided by Eic:

Chart i-15: Distribution of Full-Time-
. Faculty by Rank, Tegure Status, and
ex in 1979 1980

N

In aft higher education men comprise 74% of the full-time faculty. Over 64% of these.men hold tenure,
compared to 43% of women faculty; men representso% of the full professors and 80% of the assoclate

professors.
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‘Chart I-16: Universfty“and four-year
college mathematical science

* “ N N ' ra,. 5.

From 1975 to 1980 full-time mathematical science faculty Increased by 8% and part-time raculty in-
creased by 75%. The FTE taculty thus increased by 13% compared to an increass of 33% in mathemat.
lcal sclence enroliments. The total FTE faculty In universities and fouryear colleges Increased by only

facuity, 1965-1980 3% in the sama time period. )
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" Chart 1-17: Doctorates among full-
time mathematical science faculty

From 1975 to 1980 the {raction of public and privala.four year college faculty with earned doctorates
decreased, reversing the trend of 1965’ to 1975.

&

Univarsities

— Public Colleges

Percent nolding doctorate

7

= Private Colleggs

1980 o

Source  Undargtaduate Mathematical Sciancas in universities, FourYeas Cui

eges, and Two Year Colieges 1980 1981 James T Fey and Wondoli H Fleming. Conference B&ard on

Mathematical Scirnces 1981
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iy : Chart 1-18: Distribution of full-tim Wemen ‘;:Smprlse 14% of mathematical science faculty, the greatest number in public colleges (18%)
mathematical science facuity by and Ieas.l In universities (3%). All three figures are up substantially from 1975 when only 10% of the

age and by-sex, 1980

, 9

. than for men.

%« mathematical science faculty were women. The median age for women Is about.five years Ie”s,s than *
4 -
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Mathematical Sciences. 1983
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Chart I-19; Trends:in numbers
of full- and part-time
mathematics facuity

e

’

For mathematigs In two-year colleges, part-time faculty now outnumber full-fime facuity, making up

54% of the tofal. The. part-time component of the mathematics faculty Increased .by 95% over the
perlod 1970.1975. Equally striking Is the decrease in the size of the full-time facuity. For'all flelds in
TYC's, part-timers constitute 56% of the faculity.

= 7.000 - -
. ’ Part-time faculty
. ht} . .
. 6.000
: m—— Full-time faculty
L z
\ "3 5,000
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» 0 |
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] e e e e
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: E 3000 .
. o]
N 0
: by
, 2
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0 ) 1 ] | -
1966 L1970 1975 1980
3
.; . S ¢ Undorgrad Math tica! Sci in Universities. Four Year Cotieges, and Two-Year Colleges. 1980-1981 James T. Fey and Wendstt H Floming. Confetence Board on
- . Mathamaticat Sclences, 1981
A ’»
3 1966 1970 1978 1980
: Full Time 2677 4879 5944 5623
. Part-Time ‘ 1318 2213 3411 6661 o \
3 FTE ’ - 3116 5617 7081 7843
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Chart 1-20; Educational qualifications : . I :

' s of part-time mathematics faculty , ‘ ) s
g . . ~ in two year collegee . :
70 , :
: 60 |- - . ‘
. ! - . .
. 50 |- N )
T 40 |- - .
R SR~ - N
L35 . .
. . o N .
oy D . s
a0 _ _, :
- ‘«‘
, ab i :
10 - - = . ‘v
4
\
’ o o : ., ! :
Doctorate Master's + 1 Year Magter's Bachelor's C e
s
Table 1-20: Educational qualifications of part-time matheziatics faculty . ) 5
As compared with the 1970 figures, the percentages of .
Highest Degree 1970 1975 1980 part-time mathematics faculty In the doctorate or - ‘
—— - - — - “master's + 1" highest degree categories have :
D’ Yotate 95 . 390 ; declined. Given an_increase in;the number of industrial )
o netorate 5% ' 67 opportunities for mathamaggjans, itls not iikelythat ~  °~
T ’ T Masters + 1Y¥ear 310", 299°, 181 the educational qualificatlons of part timers will . <
- Iricrease in the near future. )
Master < 455 . 49 6° 57 6 :
| Bat helor < 140 16 6“0 174,
|
' . Soutce. Undergraduate Mathomatical srlences in Univorsities, Folr-Year Collcges, and Two-Yeas Collugos, 1980-1981 N
‘ . Jamos T. Foy and Wondoll H Fleming, Con! Board on Mathematicat Sct s, 1981 '
‘ \) ? ) -
: U .




Chart I-21: Percent of higher aducation
. institutions with access to.
, - computers, 1965-77

B Vg

computers has more than doubled since 1965.

r
| L ;
The percent of institutions with access to
<
8
o

»

Percent of Insi.iutions

100

75

50

25

1965

1967

1977

Tablé I-2% A: Estimated number and percent of U.S.
institutions of higher education with access to
computer facilities

>

SREBNSF

1964 65 Survey Jure 30 1965
SREB NSF

1966 67 Inventory Juna 30 1967
SREB NSF

1369 70 Fyvecd o, Jane 30 1970
FICHE MSF

3 1976 77 Inventory June 30 1977

Tota!

2219

2477

2807

3136

No Institutions

With access
to computers
ror
930
1681

2163

Percent
with access
to computers

32

a0

60

69

—

*Table I-21 B: Estimates of numbers of institutions .
with access to computers by highest level of offering

June 30, 1977

e.

Highest Level
of Offening

AssocCiate
Bachelor's
Master s

Doctorate

Total

Fall '75

Enrollment

40

9
24
39

12

1196
BO1
717
422

3136

Total #

# Insttutions
with access

801
495
538
328
2163

Percent
with access
(nilbons)  Institutions  to computers to computers

67
62
75
73
69

J—— L}

Source Hamblon, John W and Basrd,

pp 110405

Thomas B, Fourth Inventory Computers in Higher Education,




: Charts 1-22, A&B: National Science
’ Foundation, Instructional Scientific

'
[}

‘Equipment Program (ISEP) Data -

.

Data from the Instructional Scientific Equipment Program, the major federal support of scientific equip-
ment fo? undergraduate education, show fluctuaticns in proposal pressure, and a constant level of
funding coupled with rising average requests.

A Number of proposals and percent recewing award B Average amount requested, and totat amount awarded
2000 25 14 - 6
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. B i
< . - * .
1300 3 13 5 3 |
3 e ;
17¢0 ; = i
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Yo % .o " { Requested per Proposal ﬁﬁ
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<=veess= Parcent of Proposals e e ! & 4
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Table I-22: National Science Foundation, Instructional Scientific Equipment Program (ISEP) data
1
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‘Char_( 1-23: National Science Foundation The Natlonal Sclence Foundation has shifted support over-time among students;, faculty, institutions,
Science Education obligations by and R&D.

function as percent of total ‘ .
100 . 0
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‘Table I123: .

Estimated National-

4
!
o |
i
-
!

(in millions of dollars)* |,

>

Sclence Foundation science edut_ﬁation obligations by function, by year

<

L
- ¢ Functions*®
: * Eiscal Losti' TgtEal P;gz?t R&D** Students Teachérs tnstitutions Science and Soctety ‘
: Year doltars doliars Total %4 $ % s o s %, s a ¥ S :
. -4
- 1952 347 *54 44 4 0 0 997 1535 03 0005 0 0 0 0
’ 1953 442 141 319 0 0 a8 138 2 003 0 J 0 0 _
t ‘ 1954 796 189 23.7 0 0 95 1796 5 0.09 0 0 0 0 .
: 1956 12 49 210 16 8 3 0.06 88 ' - 185 10 021 0 0 0 0 5
; 1956 1599 - 352 220 04 001 67 236 32 113 0 0 0 0
: 1957 38§3 1430 370 s 7 100 21 30C 72 1030 0 0 0 0 .
N 1958 4997 1920 384 9 173 22 422 69 1335 0 0 0 0 ,
)f~ 1??9 13294 6129 46.1 14 8 58 24 1471 2 3800 0 0 0 0
1960 35860 6374 . 740.2 14 8 92 25 1594 60 3824 - 0 0" 0.5 0.32 :
1964 17499 63 44 363 15 9 82 24 1523 61 3870 0 0 05 0.32
1962 26082 8360 321 12 - 10.03 24 2001 61 5100 3 2.51 0.4 0.33 ;
s 1961 32075 9872 308 15 14.81 27 26 65 55 54.30 3 296 0.4 039
1964 354 54 111723 314 15 16 68 30 3337 51 5673 4 443 "0.4 0.44
1965 41597 reC 41 289 13 15 65 36 4335 44 5298 7 8.43 0.3J 0.36
1966 46643 2430 267 13 16 16 42 5221 39 48 48 6 7 46 01 0.12 ;
P 1967 465 10 12582 27 1 17 2139 38 47 81 38 47 81 6 7 55 0.3 0.38
e 1968 “39% 00 134 46 27 2 16 2151 36 48 41 37 4975 10 13 45 0.2 0.27 -
~ 1969 200 8o 11530 288 18 2075 37 4266 34 3920 12 13 84 0.2 023
- 1970 44000 120 18 273 15 & 803 38 4567 37 44 47 9 10 82 02 0.24
1971 51300 98 81 193 23 2273 38 ° 3755 35 3458 4 395 04 0.40
- 1972 6220 86 10 138 33 2841 28 241 287 24 121033 08 069
1973 bd5 74 6223 96 3 . 2116 3¢ 2116 2 1307 1 6 5L 1 0.62
1974 64567 8071 125 36 2879 22 1813 25 1996 14 11 61 3 242
: 1975 £93 20 7403 107 35 26 65 26 1900 b 24 1790 13 10 00 2 1.49
1976 724 40 6250 26 17 10 63 36 2250 6 375 37 23.13 4 250 .
s 1977 7 7430 94 " 15 115 31 2303 1 817 38  28.23 5 3.72
1978 864 N 7396 86 12 883 29 2145 14 1035 38  28.10 7 5.18 V
1979 928 40 8000 86 14 11 20 28 2240 13 1040 36 2880 8 6.40 :
. 1980 996 25N 7719 77 18 15 25 25 2118 14 1186 34 28.80 9 7.62
‘; 1981°* 104180 7070 68 - - - - 0
: "hﬂe fun~tianal rategaries of obligations aro exemplitjed as follpws. Students includes progiams such as [ellowships and precollege studv 9. Facully prog 'J
. such as teachor nstitutes drid facully short courses. lastilutions Includos programs sy« as iSEP equipment puichasing), LOCH (Local Course improvement), and CAUSE (Comptehensive b
) :m:zg;zg;jo Undargraguato Sclence Education). Scignce end sociely Includes progian.a lor improving The Hublic understanding ot science and studying the ethical issues In sclenco and
: o o * *Untit 1977 davolopmant projects received mjosf ot the f1sD funding, - . o
S = *4*1931 Breakdown of Gbligations not avallabloat timé ot printing: ’ . , ° Y
E MC Source:. Directorale for Sglence ghucnllgp. National Celence Foyndation, unpublishod data, ©
\ L - K .
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Chart 1-24: National Science Foundation
Science Education obligations by level
"~ of education as percent of total

“

In regard to :evéls of education, NSF has shifted priorities over time. Funding of graduate and
precollege education has become less sigmificant, and undergraduate education more important.
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Table I-24: Estimated: Nationai Science Foundation Education Obligations by Level of educatuon by year
{in mil’ions of dollars)'

¢

L4

: . LEVEL . )
L Total Total Percent - . -
j “Fiscal NSF SE SE of Precoliege Undergraduate Graduate Informal
¢ } Year Dollars Dotars Total
N o S Yo s o 3 % $
5 1952 347 154 44 4 0 0 03 005 99.7 154 0 0
1 1953 ., 442 - 141 319 07 001 2 03 97 137 0] 0
1654 796 189 237 2 004 5 (023 93 176 0 0
1955 ‘249 210 168 6 013 9 19 85 179 0 0
. 1956 1590 352 20 24 085 1% 56 59 208 0 0
: 1957 38 63 1430 370 71 10 '3 8 114 21 300 0 0
g 1958 4997 1920 384 665 1267 12 250 22 422 0 0
: 1959 132 94 6129 461 67 4106 17 10 42 16 981 003  0.02
‘\ 1960 158 60 6374 402 65 41 43 18 1147 16 10 20 05 0;2
.- 1961 174 99 6344 363 61 3870 22 1397 17 1078 05 032
E 1962 260 82 8360 321 63 52 67 19 15 17 14.21 04 033
1963 32075 9872 308 57 56 27 23 < 19 1876 04 039
: 1964 354 58 11123 314 54 60 06 21 2336 24 2670 o4& 044
1965 4159/ 120 41 289 44 52 98 26 3131 30 3612 03 036
1966 466 43 124 30 267 42 52 21 26 3232 32 3978 01 012
1967 465 10 12582 271 40 5033 24 3020 36 45 30 03 038
; 196& 495 00 134 46 272 40 5378 26 3496 33 4a 37 02 027
1969 40000 11530 288 39 44 97 26 2998 35 40 36 02 023
' 1970 440 00 120 18 273 42 50 48 23 2764 35 42 06 02 0.24
1971 51300 98 81 193 37 36 56 22 2174 40 3952 04 039
" 1972 622 00 86 10 138 4 3530 32 2755 27 2325 08 069
" 1973 645 74 6223 96 39 2429 28 17 42 31 1929 10 062
\‘.\ 1974 64567 8071 125 38 3067 36 29 24 19 37 3 242
. ‘\\ 1975 693 20 7403 107 8 28 13 29 2147 30 221 2 148
' 1976 724 40 62 50 86 12 750 56 3500 28 17 50 4
“ 1977 79177 74 30 94 12 969 58 4310 24 17 83 5
1978 864 91 7396 86 19 1405 48 3550 25 18 49 7
1979 9. ) 8000 86 20 16 00 46 36 80 26 2080 8
1980 97510 84.70 87 23 19 48 44 3727 24 2033 9
\ \ 1981 1,041 77 8570 82 : -
N Total 2129 49
- *1981 broakdawn ol obllgallork‘}nol wallablo : A . .
3 . (Esumatos may y'otl araal tote) duo 1o roundlno) . ’

. Q _ Sousca: Directorate tor Sclnncu’.’ducuuot‘, Nullona! Sclance Foundation, unpublishod data,
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‘ Chart 1-25: Number of continuing
- education degree credit courses for
= scientists and engineers

A continuing education degree credit course is
" defined to be a course directed primarily towards
engineers and scientists with atleast a bachelor's
degree, but excluding courses directed primarily
toward full-time students. Fiity-six unlversities
offered 3486 such courses in 1975.76.
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Number of courses rundreuda
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2141
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Instructinon

instructional Mode

Sourco Kius, John P and Junes, Judy A Survey of Lontinuing Educdtion Activities for Engineers and Screntists, pp 1517,
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universities and professional/technical

programs (i.e., activity of less than 30 a
sclentists & engineers, offered by were 2223 institutes, 45% of the total.

>

Chart 1-26: Number of continuing During 1975-1976, there were 4809 separatae activities for scientists and engineers. Of that total, 3519, or
education non-credit activities for 72%, were given by universities and 1380, or 28%, by professional soclieties. Institutes and other brief
w _ccurﬁu!ated hours) were the most popular form of activity. There

- organizations, 1975-76 ’
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Table 1-25: Number of coptinuing education non-credit-activities for scientists and engineers offered by
universities and professionalitechnical organizations, 1975-76 '

Type of Activity®
Number Number After Corres
institution aith ong of Short hours institutes pondence  Self-study Other
of more activities courses courses courses
\ - - . - e e s e e o e e e e e
Universities - 92 3519 821 1015 1323 167 19 174
Professional/Technical
Organizations 55 1390 145 67 900 162 83 33
Total 147 T 4909 966 1082 2223 329 102 207
i *The activities aro gehned as J0lows. Short Lourse — olgamed imstruthional Prugra un o SpoLific SublBUL Lhal HEULS i ak Jdy 3855wns tul @ v ol 5 ddrs amounting to at least 30
" CIOCK ROUIS. AHlernours course — 01gantZed M3IEULLivNa Program on a spacitiv Sudjetl PIasentoy i ShuiL seyMunio wvai & pre dolemied numbel ul weeks, institute — allo called
DA . SOMITRY, CHNIG, WOTKSNOP, OIganIZEy NSUTUCHUNal PIUGram MEoting (01 5 Nouls Vi MulG i LONLILULVLS ST33WID LALEL ful MBAD Al 1BLB3SES. iavkiny Jui wwsa (DN 30 ciuck houts. Cor
Cf 143PONAENTE LOUISE ~ LOUISE OF INSIUCHON INVOIVIRG @ wunbinulg exchange between instiuctor & 1 Student wundusled pHmany Ly wuilen vumitiutnalo, Seif study — program of in .
N struction In which student is provided with all materiais and joft to proceed on his/her own with no direct aid from an instructor.
} Source. Klus, John P. and Joogs, Judy A., Survey of Conlinuing Education Activities for Engineers and Scientists, pp. 615
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Table I-26:" Percentages of total

casly operating income from
foundations/ corporations, and other
n.governmental sources

3
.

¥

»

- cther sources. Financial suppor

*  operating Income,

s

t

]

In 1979, museums recelved less than one-fourth of their total oparating income trom private sources,
such-as.foundations, corgorations, individual contributions, 2nd other sources, Art museums received
the greates! relative percentage of their total operating income from private sources (25 percent)-and
parks and visitor centeérs.the least (6 percent). On the whole, museums received approximateiy the
same financial support (4 percent of total operating Income) from each of foundatlons, individuals, and
t from corporations made up only an estimated 2 percent. of total

Ail Museums
A

Art

Children’s

General

History

Parks and
Visitor
Centers

Science

Specialized

A

Total Operating iicome
(Percent) .

Total Private Supparnt
(2» Total Operating income)

Foundaf:ons

(°» Total Operating Income) ., .

Corporations e
%, Totat Operating iIncome)

Indrstdual Contributions .

(>~ Totat Operating Income) |

Other
(%> Totat Operating Income)

L

$1,088,086,733 $294,443,182 $8,449.354 $88,315,153 $260,712,507 $29,732,898 $379,817,942 $26,615,197

(100.0)

166,364,067
(15.0)

45,639,383
4.2)

25.904,158
(2.3)

47,097,190
4.3)

47,723,336
“ 4)

(100.0)
$70,619,159
250
(5.4)
(4.6)

(6.3)

{76

(100.0)
1911.664
(23 0)
(6.9)
(4.8}

(7.9

2.9

(100.0)
13,671,125
(16.0)
3.7
{1.8)

(3.9 )

60

(100.0)
25,288,489
9.0)
(2.3
12

3.3)

2.9)

° (100.0)

1,863,116
{8.0).

25)

v

(1.2)

(2.5)

(100.0)
47,761,878
(13.0
4.7)
(1.7)
(3.6)

(2.5)

(100.0)

5,048,637
(19.0)
(2.8)
2.9)
(6.8)

6.2)

Source’ Contractor Report, Musdum.Program Survey, 1979 National Center for Education Statisties, p §2
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Tab|. X 27: Trends. ]n gducauonal Museums with hlghcr ‘operating Incomo were mote likely to have increasing educatlonal roles. Con-
ro'es' by size of .tofal’ operating versely, those instititions with the-lowest operating Incomes were morg likely to indicate that, their

expen dltu re: United.States, fiscal educational roles-were staying the same. i .

xaar 1979- :

Total Operating Expenditure

Trends tn $1- $25,001 $50,001. $75,001-  $100,001 $200,001 $300,001-  More Than
Educationai Rule None  $25,000  $50,000 $75,000 $100,000 $200,000 $300.000 $400,000 $400,000

. 65 1,800 578 365 269 - 545 173 150 463
- Percent ..... . i 100.0 100.0 100.0 100.0 100.0 100.0 . 100.0 . 100.0 100.0
Increasieg . . . A . 18 1,003 422 269 195 396 140 163 390
Percent . . .. ...... . 27.1 -+ 85,7 73.1 73.6 726 72.7 80.8 68.7 841
Decreasing . .... .. 0 50 8 - 4 1 6 4 5 3
Percent . . 0 2.7 1.3 1.1 4.1 1.0 2.0 3.0 7
Remains theSame 47 748 148 a3 63 143 30 43 Al
Percent . 729 41.5 25.6 25.3 234 26.3 17.2 8.3 15.2

k) o
N 3 » « N M
iSoutcc: Contractot Repon, Museum Program Survey, 31979, Nitlonal Centor for Education Statistics, p. 71.
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Chart 1-:27: Distribution .4

.
° o

An eshmated 66 percent of all musbu}ns otfered some type of speclfic program in fiscal year 1979.

. instltutions offenng specific Children's museums (83 percent} @nd art an.b science museums (78 percenl) were more likely to have
. e 1 types [ .
L progmms, by type of museum '+ specific programs’ than other yptf of mu g\ S, .
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Chart 1-28:. Museums offering
. speclal progiams* for specific.
_ groups: United States, 1979

Chart 1-26 depicts ll]e percentage of all museums offering programs for pre school childrén, gifted and
talented, adulls {member and nonmember), members only, senior citizens, handicapped persons, and

other special audiences.
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*Musepms ollenipg cne of mote speciat programs danvg tho figcal yoar as reported . 658 « of at museums,
Soures Tanltactor Repost, Museum Pragram Survey, 1979 Natwnal Center for Education Statistcs o 76
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Chart 1-29: -Museums offering Approximately one-fourth of the museums offered teacher training periodically or on a regular balem
" teacher trainin e how to use museum fesources. An estimated 65 percent of the children’s museums offered teacher
, tea tra g, by type of museum training. Around 40 percent of science museums and art museums offered such training; only 16 per-
. . cent of the specialized museums offered some type of teacher {ralning. )
- Percent - . ;'
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Chart1:30: Federal funding cf . These data éstimate federal support to sciencé-technology centers and museums. Between 1972 and
science-technology centers 1978, the Federal government made grants-of slightly over $30 million. National History museums

recelved about $12.2 million, general museums $9.2 million, sclence-technology centers $6.9 million,

. 1
- ) and museums and aquariums and zoos $2.6 million. .

¢

¥
300 7
- Natural history v
275+ museums, M o
N anthropology -,
250 museums, nature - .
- centers
2.25 e ] ..
2 200 o ™~ General-museums, :
c children’s museums -
2 with science sections :
- 175 » -
= : -
- £ 150 . 4 | :
@ .
_?g 125 \~ a - s
i 5 N Science-technology « s -
: o 100 center, planetariums,
: science museums
7% . -1 :
. . - ___." : . _—
*r st s A oot ....-—-‘-—-——-1----'--—....__.--—-"".‘_- gg)l:)arreiﬁ?nsé z00s, BN
R et R N - . »
25 [ o AR e et g s e — - . -botanicul gardens - i
. 0 I 1 M 1 ! 1
) FY 1972 FY 1973 FY 1974 FY 1975 F'f 1976 + . = FY 1977 FY 1978 ' .
) ? . transition quarter ,
\; *
i Table 1-30; Federal funding of science-technology centers and museums
! ¢
Museum Type FY 1972 FY 1973 <«  FY 1974 FY 1975 FY 1976 FY 1977 FY 1978 ~
v Scmnce Technology
Centers, Planetanums, .
Sgience Museums $ 360.117 $ 344,317 $ 839.727 $1.375.396 3 861.19 31,958.492 $1.126,745 .
. v | Matyrat History Museums, ' . I '
N ' Anthropology Museums, .
Nature Centers 3 693.096 3 860,602 $1.172517 $1 825,954 $2,051.405 $2.264.400 $2.444,954 .
) Aquanums. )
H Aburetums, Z00s, ) .
: Botanical Gardens $ 254.900 $ 272.850 $ 289.050 X 8 443457 $ 415,100 $ 360,115 $ 584.624
General MuSeums. ’ . : )
) Chudren's Museums .
with scepce seLhions $ 230.250 $ 420,865 § 535105 - $1.057518 $1.765,742 $1.730,542 $2.581,727
TOTALS . . $1,538,363 $1,898.634 $2.836,409 $5.602,325, $5,993.438 . $6,322 “19 56»788:05:0 . . R
LY
*Chati¢nge geants, are exctuded trom, these totais. Funding s from the Nnnonm Gndowmem tot ihe Ans Natwnar badowment tol the Humansties, Natmml Musuulie Adt, and Ndtional
. Scionce Foundalicn
. E lC, ~ Source: Asscciation of Scienca-Technology Canters, ASTC Sclence Museum Fundmg Study, po 13 and unpubushed data . . - +
B o) 0 . ' » 8 9 - .
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Chapteril |
PARTICIPATION

INTRODUCTION

This chapter presents data on how many and
whatkinds of pegple participate in science, mathe
matics. and technology education and what form
that participation takes. The data are gruuped into
two categornies. K 12 and higher education. o

»

HIGHLIGHTS
K12 }

1. More than one-third of all high school méth-
ematics teachers and aimost half ot all..igh
schoot science teachers have participated
in at teast one NSF-sponsored - activity.
{Chartit-1) '

2 On the average, a higher percent of 13-year-
olds than 17-year-oldsreport participatingin
science-refated activities outside of s¢nool.
(Chart11-:2) .

3. Therehas been anincrease in the total num-
ber of people adending museums belonging
to the Association of Sciencel Technology
Centers (ASTy) bgtween 1975 and 1977
{Charts 11-3, A&B)

4. TV s the most frequently reported source of
infermation about energy issues, but the
ppt media s the most frequentiy reported
source of information about new develop-
ments yn wnergy science and technology
(Charti}-6) ,

5. Most coliege bound sgh school students

continue o take the standard course prepar-

~ation ir~luding 3+ years of mathematics
and 2+ vears of science (Chart -7}

6. Honors courses inmathematics and English
enrolled higher percents (both 14.5) of stu-
dents than other hc:nors courses. (Chart 1J-8)

7. In hgh school neariy equal proportions of
males and females take mathematics
courses. (Chart 119)

8 A substantally larc? percent of Asian or
Pacsfic Islander seniors take algebra |,
algebra 11, and geometry, (Chart 11-10)  °

Sy

3

¥

Higher Education )

1.

Biack, Hispanic, and American Indian
seniors were significantly more likely than
whites to have taken remed.al mathematics
courses, whie Asian/Pacific isianders were
less lkely to have taken such tourses.
(Chartll-11) )

. Since 1965, full-time-equivalent (FTE)

enroliments tn higher education have grown
by 100%. The two-year college share of this
enroliment has increased from 17% 10 34%%,
but more than half of the TYC enroliment 1s
In non degree credit occupational/techmicat
programs. (Chart 1I-12)

. Among those declaring a major in the

sciences at two-year institutions, engineer-
ing accounts for as many students asall the
other sciences combined. (Chart |} 13)

. Between 1969 and 1978, undergraduate en-

roliments 1n the social sciences Jeclined by
more than 50%% (Chart 1I-14)

. As a percentage of total engineering

degreas, women have increased their share.
{Chart 11-15) .

. While more undergraduates enroll in en i

neering than any cther science, womern and
minunl.es find their yreatest representation
in the biological sciences, (Chart 11-16)

. At the graduate level in 1978, women

accounted, for approximately one-third of
the enroliments in the biological sciences,
but for only 7% of those in engineering.
{Chart il-17)

. Undergraduate engineering enroliments are

nising significantly. (Chart 1l 18)

. Fromarelative minimumin 1973, undergrad-

uate enguieering enrollments have grown
steadily to an ail-time high of 365,000 in
1980. Since the numbz2r of freshman engi-
neering students was alsoan all-time high in
that year, the influence of engineering
anrollments on mathematics course de-
mand is likely to continue strong over the
next several years. (¢Hart 11-19)

»

\

14.

i

. Between 1975 and 1980 aili mathemat]cal

science enrollments increased by :33%,
compared to 7% for FTE enroliments in ail
fieids. The 30%. increase in calculus and the
196%0 increase in computing courses led the
way. (Chart 11-22)

. Since 1960, enrollment in remedial arith-

metic, general mathematics, and algebra
has increased by 165%. Those courses now
constitute 16% of all mathematics enroll-
ments, compared to 13% in 1960. The big:
gest increase occurred bétween 1975 and
1980, matching a period of widespread
reports that high school preparation
in mathematics has declined sharply.
{Chart 1-23)

Computey science courses now generate
over 16% ot all mathematical science enroll-
ments and they are increasingly given by
separate departments of computer science.
As in mathematics and statistics, the
largest share of computer science enroli-
ment is ta lower level courses, (Chart 11-24)

? o
. There has been strong enroliment growth in .

nearly every computer science course offer-
ing. However, the bulk of the increase from
1975 to 1980 occurred in beginning program-
ming courses. (Table 11-12C)

Apptoximately 30,000 scientists and engi-
neers enrolled .in continuing education
credit-granting courses in 1975-76.
(Chart H-25)

Almost 187,000 scientists and engineers
enrolled 1n continuing education non-credit
activities during 1975-76. (Chart 11-26)

’
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Chart lI-1: Percent of teachers as of Paruclpation by teachers in NSF sponsored activities increases with grade level Moarethan one-third of
. ad all high school mathematics teachers and almost half of all high schcol science teachers have par-
19771 W:}? ?“endekd l_?n NSF sPc;nsored ticipated in atleast one such,activity. Mathematics and science teachers, especially at the higher grade
Instltute, workshop, or conterence lavels, arg much more likgly to have participated than.social studies teachers. =
a ¢ ‘
50
o 40 - . -]
5 a0 -
z
S ao} 1, T
2 . .
a . ‘ .
10 |~ s '
. —— | [ B ,
Science . Mathematics " Social Studies .
) ¥
Suuie Wans w3 B el an T10 Status of Pre College Scienve, Mathematies. and Sueit Studi@§ Eduudtionar Pravtines 0 u.§ Schuws Aa Overview and 5ummar‘/‘es‘ol Three Studias, p.6
Highlights Roporty . : T a
” ]
Tabie lI-1: Percent of educators attending one or more NSF-sponsored institutes, workshops or conferences
1
Missing Or o Missing or ,
Yes No Inconsistent Resuorise' . *Yes No Inconsistent Response' .
State Supersnsors : K 3 Teache,s
Mathematics (N = 50 LT 21 2 Mathematics (N = 297) . 5 87 9
. Science(N =61 .79 15 5} Science(N=287) . ... L. 29 8
Social Studies (N~ 62 . 60 35 5 * + Social Studies (N = 254) .o 4 87 9
K 6 District Program Q Respondenrs : - © 4.6 Téac’ ers . *
Mathematics (N = 327) Co 18 63 19 . Mathematics(N=277) ... ...: 5 85 10
Science(N = 326 28 54 . 18 Sciencg (N = 271) R .12 80 7
Sociat Studes (N = 303 16 66 i 18 Social Studies (N=281) .. . . 8 88 4
712 District Program Q Respondents ; . . 79 Teachers ’
Mathematies (N = 321 .39 54 : 8 " Mathematics(N=550) . .. . 25 67 8
° Science (N - 318 a6 48 & Scrence (N = 535; -2 63 4
Sovsat Studies (N = 298) 20 71 8 Social Studies (N = 453) 4 90 6 ;
Prncipals - 1012 Teachers ° :
K-3N = 317) 10 85 5 Mathematics (N =548) - ... 37 60 3
AB N = 202 . 11 83 ? Science (N=586) .. . cooa. 2 47 44 9
7NN 298 13 & 6 Soctal Stuthes (N=490) . .. ..., 5 34 1 ‘
W2IN 270 ‘ 25 n 4 ;
- Y .
" INCiudES DI SUS Wiu AU 8T they Nad attentea une u nore NSF Spuncured aulivila8s Sul ilivie 1S0UA tu witues 102 Ynes attended ana thuse who 3aa tney had . ut attended any ind thén . .
fircled ona of mose R Q
L Sourte Wenss, Inis R Report of the 1977 Nations! Survey of Science. Mathemalics. and Soc:al Studies Educaticn. p 69 . s -
| E l{fC‘ o ‘ ol
- L - ' g :
| -« 9 < ‘ ) . ' ‘93 , 51
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Chart'li-2: Percentages of 13- and
17-year-olds participating in various
science-related activities outside of

science classes

t

On the average, a higher percent of. 13-.year-olds than 17-year-olds report participating ln science-
related activities outside of school..The activities that 17-ysar-olds report more frequently than.13-year-
olds, however, are reading science articles and watching sciencesskows on TV.

90 -

70 =

60 -

Petcent eporting participation
[3;]
(=)
|

S

anl. 17-

AEF

year-olds .

year-olds

Vot
;

40 | -
30 - -
20 - -
10 -
:; LK, N ’ Ak
Read suenwe  Read scente Watuhed science Gone to hear Read books Talked about  Done science  Worked with  *
articles in articles in show un TV people taih on science  science topis projects science-related
magazine newspaper about science  or sclentists with friends hobbies

Table li-2: Percentages of 13- and 17-year-olds
participating in varlous scidnce-related activities
— outside of science classes

»
>

How often have you done.each of the following activities when

not required for clence class? '

R~2ad science articies in magazines
Readscience articles in newspapers. . .
Watched science shows onTV .

Goneto hear people give talks on scmnce
Read books aboul science or scientists .
Talked about zcience topics with your (nends
Done science projects
worked with science-related hobbies . .
Average percentage reporting participation . .

Percent Saying They Often |

or Sometimes Particinate

Age 13 Age 17
47 48
4 47
58 62
8 8
45 29
4 37 »
68 49
. 45 37
44 39

Source. National Assessment of Educativnal Progress, Attitudes Toward Sclence, p. 8.
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‘Charts 11-3, A&B: Attendance at
science- museums, Association
-of Science-Technology Centers:

The Associailon of Sclence-Technology Centers (ASTC) reporis a general Increase In attendance at its
members — sclence mussums, and science and technology conters. Forty-nineé of its members showad
2 13% Increase In their combinad attendance flgures over a three.year perlod.

. (ASTC), 1575-77 ’ -
A. Total Attendance B. Average Attendance
u 2|
[\] * SO
] %
. 4 o
H o 3
S £ a \
g g 20} - s alk . .
: , 5 3 :
’ = 3 : © .
e g - 5
SN ‘s - = 3
@ 15 - . — € 31— — R
o -
5 ':;
= . v .
2z ’ c - §
. z 0 - 22 - g
© §
- @ v
- < o 1
® . . N
5 |- - %’ 1= — |
0 0 :
1975 1976 1977 1975 1976 1977

Table 11-3: Attendance.at science
museums, Association of Science-

| . - Technology Centers (ASTC), 197/5-77
K N .
t - -
i‘ o Combined Average
Year Attendance Atendance
' . 1975 25010 114 510.410 ‘
<
. 1976 26,556,428 541,967
| 1977 28292 03 577.404
‘ o
v ! ,— N= 49
- Source; A of Sci Technology Centors, unputlished data.
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-~ .Chart Il-4: Science museum
L attendance by age; as pércent
f ' _ 7 of total

‘Sclance fhusaum attendance is about
= equally divided baetween adults and

N . children -
Y
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20%
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Chart 1)-5: Circula{ions of popular Although there have be nslight fluctuations, circulation for all five science magazines has increased in
science magazines  the past decade. : s

+

-
-t
<

—
o
(=]

[ 2]
<

~ @
<o O

7
>
D

Number of sutscrptions (n hundged tuousands)

National Geographic ! Science Science Digest Science News Scientihc American
N e

!Lle lI-5: Circulations of popular science magazines :
Magazind 1960 1973 1976 1979 June)
Natonal Gooqrapmf) 6.402.674 8,276,668 9,350,123 10,249,748
Scrend o 146,298 139.785 142,635 151,488
’ Science Digest 147 000 156 000 144,000 153.000
Science News . 113,927 94 923 134,283 168,248
Laientic American 427653 425.000 $65.395 £691,922

Soutces Circulaticn departments of each magazine !

:’; 98 —_— . ’ -85
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: ‘ Chart 11-6:. $’ource‘§ used by youn
) aduits® to obtain information about
-selected energy issues

[y

\

TV Is the most froq'uently reported source of Information about energy Issues. For information about
pollution, conservation, and aitermative energy sources, TV provides information to nearly as many
young aduits as all the print media combined. Fornew developments in energy science and technology,

-however, young adults tend to use the print media.

/
. Newspapers
225%
Journals or
.| Radio” Magazines
54% 13.6%

Newspapers,
15.4%

Journals or
Magazines
28.2%

Pollution New Developments in
Energy Science & Technology
Other
5%a ™
Nong ——-
38Ys
Radio —-
Books —" Newspapers 36 Newspapérs
44°, 21.1% P 20%
Books
Radio =" Journals or 46" Journals or
. 595, Magazines
2 Magazines 599
17.8% °

Energy Conservation

Alternative Energy Sources

"Dotinod as 26-35 yoars ¢id.*
Source; National A Lot Ed

lodge and Attitudes. A N

t Progroas, Energy Kno

-

»

Assessment ol Energy Aw-ucnoss—nmong Young Adulls p 38
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Chart II-7: Mean number of years of
study, by subject of coliege-bound
senjors, by sex, 1980-81

College-bound senlors aontinue to show the standard course preparation: 4 years of English, 3+ of * | i
mathematics, 2 of a foreign language, 1+ of blology, 1-2 of.a physical sclences, and 3.-} of soclal D
'studies. The greatest inter-sex differences appear in the physical sciences and mathematics where the :
males take more course work.

4.00 4
350 [ -
=)
S 3.00 |- - .
a 3
S 250 - YLy
?
«©
2 200~ -
6 .
5 156 P -1 .
el -
S 10 :
7 10k - )
50 - -
P S v, o Lo - N
English Foreign Brological _ Physical Social
Lanquage Science Science Studies
Table 1I-7: Number of years of study by subject of college-bound seniors, by sex, 1980-81 »
Enghsh Mathematics For Languages Bic Sciences’ Phy Sciences® Soc Studies* .
Male  Female Male  Female Mate  Female Male  Female Male  Female Male  Female
. o N E A o Al \ w\‘ " o .)0 ﬂ\,‘ CIN no ()/d
No Courses | 03 52 0.3 04 162 113 57 4.4 64 114 Q7 0.6
One Year 11 08 15 24 141 129 611 603 262 381 23 23 ‘
Two Years 16 11 83 148 B8 342 253 278 361 338 16 4 178 |
Three Years 61 55 225 319 189 21.4 52 52 24 4 137 39.0 4115 «‘i
Four Years 821 811 54.4 429 11 156 19 16 52 22 35.6 321 o
Fue or More Yes 89 1"z 12.9 76 29 47 08 07 17 07 5.0 5.6 i
No Responding 438404 491554 438052 491151 434591 488328 435997 489320 434,359 487357 435685 488695
MeanNo Yrs 395 400 368 338 203 23t 139 141 20 1.59 324 3.19
MeanNo (Totah 398 3.52 218 140 179 3.22

i

Studenis ¥org.Qven examples ul 3118aLE and SoLat 51udios wuurses as lullvws. bivupnal suiues tiulvgy, Dutany, and Zuviugy, phySivai SLianues ~ chomistry, physics, and

oarth 5¢wnuas,” sutiat sludies —  hiatary, govarnment, and geography. i s aul wiea, whore, il al i, studunls would nult wUuide LlaKing i phiy sical or general scienco, anthropology,

#conomics, sociology, or peychology.

Sources Admissions Testing Program 9! the College Board, National Report, College Bound Sanjors, 1981, p. 14, ]
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Chaﬂ |I-8: Percent of college-bound The percentage of students taking honors courses from among those who reported subject courses on

the Student Descriptive Questionnaire of the Admissions Testing Program included 9.0% for soclal

senfors Who took an honors course, studies, 14.0% for mathematics and over 9.0% for physical and biological sclences.

by subject, 1980-81

.7
15 - :
12 - ‘
« . ‘
7} ' .
9 .E
Q{Q
el
2 9 . - .
m
k) . N
] N - .
o>
b
4 6 = ¢ . .
(4]
Q
3
Q. Q s, .
- KR -
o )
hd .
1‘ \ . [
[ - 0 -
* English Mathematics Foroign Biological Phystcal Socal
Languages Suiences Sciences Studies
- @
Table 11-8: Nvmber and percent of college-bound seniors who took an \
honors course, by subject, 1980.81 . : .
‘a . ° o «
: Fareign Biological  Physical  Sodial
- Honors Courses Enghsh  Mathematics  Languages  Sceencen  Scences  Stud.es
* Number Who Took an Honorts ©
Coursi. by Subject 136.706 129 565 56 930 81747 80,470 82.598
Number Who Took a Regular
Course, by Subject 788 944 795,032 753.611 $03.639 IH4.843 B3RS
Total . 925650 925,19, 810541 885,386 835,319 921183 ~
Percent Who Took " ’
Honors Courses .. .. 14.8 140 70 ) 92 96 90

Source: Admissions Testing Program of the College Borrd, Nationat Repnrt, College Bound Sen:ors. 1921, p 21
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Chart 1I-9: Percent.of high school
soniors taking mathematics
by sex, 1980

v

-

The total percent of students taking variou® mathematics courses declines in advanced course areas.
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70 |~
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Percent of total
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Algebra |

Geomelry 1

Algebra i

Trigonometry

Precalculus

or
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1

4

Table l1-9: Pgrcent of high school seniors taking mathematics, by sex, 1980

Precalculus

Algebral Geometry Algebra Trigonometry or Calculus
*, of all Seniors 79, 56 49 26 ‘8
7> Males 79 58 51 30 10
2., Females RV v e 79 55 47 22 6

Source. High Schoot and Bayond: a national fongitudinal sludy for tho 1980‘s. A Capsulo Doscription of High School Studwnis, page 5.
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Chart 11-10: Percent of 1980 high A substantjally large percent of Aslan or Pacific Islander seniors take algebra { & 11, and geometry.
school senlors taking mathematics ) .
courses, by course title and .
raciallethnic group ,
. |
& i
100 ‘
k-] -
% . Black American Indian/Alaskan Native N
: \\\ . < . |White Asian or Pacitic Islander
80 = . i ) Hispanic ‘ ’ i
70 |- 3
& ] ]
€ 5 60 §
=
) @
5 50 . X
€
3 a0} -
E’ -
a
ki1 o
20 - )
10 i~ ’
g A
v .
! Algebra | Geomelry Algebra Il
Soutce: High School and Beyond -~ A National Longitudinal Study for the 1980's, h2 5.
Table 11-10: Percent of 1980 high school Algebra | R x Algebra I «
seniors taking mathematics courses, by gebra eometry gebra
course title and raciallethnic group
: Black 68 38 39
. White 81 60 50
‘ - Hispanic 67 39 38 |
d . N Amer. lndian/ '
® Al “kan Nat 61 34 32 s
. ‘ Astan or Pacific )
“ . Islander .... .5, 88 79 76 /
. 1 O 9 Soutce. High Schoot and Beyond ~ A Nationat Longitudinal Study {or the 1980's, p. 5. /
Q )
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Chart l1-11: Remeédial and advanced
courses in mathematics taken by
- high school seniors

s

b

remedial
courses.

4

2

¢

Black, Hlspanlc, and American Indian senlors were significantly more likely than whites to have taken
athematlcs. courses, while- Aslan/Pacific Islanders were less likely to have taken such
he higher the socioeconomic background, the less likely a student had taken remedial
courses and the-more likely a student had taken advanced or honors courses.

‘Mathematics Remedial Courses

N\

White

Black

Hispanic

Amencan

Asian Amencan

IndianNative Pacific islander

Amencan

Mathematics Advanced/Honors Courses

Low

Middte

High

Sacioecononig Socioeconomic SOctoeconomic
Status

Status

Status

White

Black

Hispanic

Amencan

Asian Amencan

Indian/Native Pacitic Islantier

Amerncan

Low

Middle

High

Socioeconomic Socioeconomic Socioeconomic

Status

Stlatus

Status

+

Soutco: Tho Conuition of Education, NCES:J082, 0. 19, _

'

y

1y

»
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Table I-11: Remedial and advanced courses in mathematics
I taken by high school sophomores and seniors, by

I,‘ ' race/ethnicity; sex, and socio-economic status: 1980
i
1
" {Percent) .
.f
‘ Advanced
Remedial or Honots
Student Characterstic Mathematics Mathematics
. Alt Sophomores . 34.2 242
Race/Ethnicity
White! 335 24 4
Black" 37.0° 218
M i Hispanic . 39.1° 19.9°
/ American Indian 45.4° 173°
Asian/Pacific 1stands 24.6° 397
Sex
Male 35.8 251
Femfale 237" 234"
Sonio-Economic Status
Low 410" 180
Middie 35.3 233
High 249" 326°°"
Ali Senors 300 230
Race Ethnicity ”
White' 293 234
Blark® 34.3° 203°
Hispanic 375° 18 0°
American Indian 419° 187
Astan/Pacific Istands 224 419
Seg
Mate 317 255
Female 285 208"
Soci-Economic Status
Low : 390" 161
Middie 309 223
High . i96°*° 326"

=Y
X

N

*Reprosents signif.cant ditference from the white population at the 05 lavel
**Reprasents signiticant diffarerce {rom the male poputation at the .05 lovel

* **Raprosents zigniticant diff from the

‘Non Hispamic

Source. US Departmant of Education, Natianal Centor for Education Statisti

the High $choo! and Bayond Sutvey

JAruiToxt provided by ERIC

blishod tabuiation trom

ddie socio-economic status population at the 05 leve!
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Table II-124: Total enroliment in higher education, by selected broad field, sex, and level of instigutjon, 1978

All Institutions Universities Other Four-Year Colleges Two-Year Institutions a Y
Field Total Women % W Total Women e W Total Women e W Total Women YW
Agriculturef \
Nat. Res . 146,772 42350  29.0 90.530 27520 304 35,768 9804 274 20,474 5236 256 ’
Agriculture/ .
Env Des 66.371 17,398  26.2 42.508 11458 270 15,430 4173 270 8,433 1,767 209
Brological .
hSclences 301,868 133,330 44.2 115,035 45509 396 164,031 75735 462 22,802 12,086  53.0 ¢
Physical ;
Sciences . . 164,413 40,447 246 72,187 15007 209 76.861 19387 252 15,266 5963 39.1
Engineering . 521,578 55,472 10.6 249,805 26832 107 193.494 20.671 107 78,179 7969 '10.2
Business &
Mgmt 1 509,127 591,280 39.2 376.940 124868 331 753.682 267991 356 378.505 198,421 524
Dentistry 22,034 3,140 w43 13,607 2,031 149 8.427 1109 132 - - - ot :
Medicine . 67,280 15,674 233 31,404 7536 241 36.951 8154 221 — - - C o
Vetennary .
Med 7.186 2,424 33.7 6,273 2,047 326 913 3717 A13 - — —
Law 119,120 36,251 304’ 68.812 21,631 314 50,186 14592 291 122 28 230 .
All Other 8,465.301 4,756,223  56.2  1.737,163 977,761 563 3,186,766 1845663 579 3541376  1.932,79 54.6 i
Total
Enroliments . 11,391,050 5694199 50,0 2804014 1,262317 450 4,522,609 2267656 50.1 4,064,157 2,i64,260 53.3 N

Source; Fait Enrotimont Highar Education, 1978, Nationat Conter for Edducation Statistics, 1980

N

‘Table !1-12B: Full-time graduate enroliment in doctorate institutions by race/ethnicity, 1979*

[ .

-Percent Distribution

Am Indian Asian’Pag
Total Blackt Alaskan Islands Hispanic Whitet Foreign
Total, Al Fields 1000 27 2 18 19 740 1956 . P
Engineening . 1000 11 22 9 527 430 ‘ '
N Physicai Sciences 100.0 13 1 20 16 708
Eovironmantal Scienses . 100.0 7 i 11 13 835
Math/Compuier Sciences 10Q.0 15 1 19 14 650
Life Sciences . - 1000 21 2 20 18 818
. Agricultural 100 0 9 1 7 1.2 754
! Biological . . 1000 13 1 23 18 833
Health . . 100.0 39 4 21 23 826
- . Psychology . . 100.0 4.1 2 16 28 882
- Social Sciences . L. 100.0 5.4 i 4 13 27 733
\
}.‘ : ) *In 3953 rosponding depactmoents
K : tNonHispanie * .
ot 7\} Sourco: Natlonal Science Foundation, unpublished data,

ERIC g ' : .
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Chart 1-12: Full-time equivalent
enrollments in all higher education

Y

Since 1§65, fu|l-iirﬁe-equlvalenl {FTE) enroliments in higher education have grown by 100% The two-
year college share of this enroliment has increased from 17% to 34%, but more than half of the TYC
enrollment is in.nondegree-credit occupationalitechnical programs. Current projections suggest lev-

elling off and modest decline in total enroliments for higher education during the next decade.
\ .

Mihons of students

TToTte s seeael University &
4-Year College

>

°

.eew=* 2-Year College

1980 1985

0
1965 1972

1975
tPropecteds

! Source Profections of Education Statistics to 1986-87
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Chart 11-13: Enrollments in two-year Less than 4%, of two year institution students declare a major in agncultureinatural resources,

colIeges, by sex and by field, fall 1378 biological sciences, engineering, or physical sciences. Withiit the 4.6, women in two year institutions

exhibit the same pattern as these in four-year institulions and graduate school. They are most concen:

trated in the blological sciences, over 50% of the total, and least represented ‘n engineering, about
11% of the total.

H

Women

%' [“ﬁ ‘ | - @
ﬂ — ' ] ]

Sttt ant Brototgeal S ey [RI NATM AT Phyan at Seielices.
Mottt o Mooy o

Table 11-13: Enroliments in two-year colleges, by sex, and by field, fall 1978

IR bANUS

£ omale

Aggrse itige vt b
flatur e Be e

4 My

Boy g oG w o IS 1. 086

Fageea nng Ao * 69

Bhocr e o U RRIZ RN G443 .

LAVALLI B

A O, Jryiarn
Totat by e 8900 8HS 2 1R4 6

Totat Enfattivent S0 17

s

Sepgton Popen Andrew 3, F ol Frrottorent o Higtoor Fouc sion, 1978 (1o be published)

e
|
|
|
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Table 1I-13A: Probable majqrs of entering freshmen in higher education
(percent of all freshmen)

From 1975 to 1980 student cholces of academic major shifted toward business, engineering, and computer sct

wy

ences and away from the physical sclences, arts and humanities, and education. Since 1966, the number of
entering fzeshmen planning a major in mathematics has dropped from 4.5% to .6% of the total.

1970

Subpect Areas 1966 1975 1980
Biotogicat Scwnacey 109 129 175 178
Busioess 143 162 189 239
Education 106 116 99 77
S Engineenng 98 86 79 178
Humamties and Arts 243 211 128 e
Mathematics and Statistics 45 32 11 u6
Physical SCience . 31 23 27 20
Sociat Sciences 82 89 62 67
Other Techugat® 22 37 86 82
Undecided and Qther 118 116 145 124
Tulal Number »f Fuh Tune Freshmen o
tin thousands: y 1,163 1,617 1.761 1,712

.

-

‘Inciuges computor acunee o 1980, 4 9%, ot entonng freshmen ndcated a Prodadia Majot i LUMpPUIS wuuneg, data PEULBSSINg. vt culipulei

programming .

Source Astin, A W.King. M R &R .G, T The A 3

-

h Nationas Nuems for Fan 1983, and samer egdiens of ths epwil

Table 11-13B: Number of freshmen probable mathematical science majors
in higher education
{numbers of full-time freshmen)

v

Sinca 1970, the number of students planning, to major in mathematics or statistics has declinad by 80%. The
numbar of students planning to major in computing has grown to over 84,000 in the same perlod.

1920
Mathematic.
tnttgtaon Teue ard Statiules

L.

Unwersities 15.6G0
Four Yo Jolleges 27600
T Yo ur Colleges 9,260
Al Insttubons 52,400

1975
Mathematics
ond Statiatics

£.400
9.300
3.000
18.700

1280

Mathematics
and Statisthics

Compuling*

16 (08
28 560
40 781
84.439

*Compatable data not avarlablo 10r earhar years

*  Source Asun, A W King. M RS Rizbardsun, G T The Amencan Freshman Nauonai Forms tor Fau 198%.“10 earhies editions al s o pot
ES
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y Chart I1-14: Percentages of Allhough‘ e‘n'roilmchl In blologlcal scle;\ce.. Increased somewhat, mathematical, physical, and social . .
: undergraduate enroliments by-field, sclances lost substantial portions of their e:rollments. Professional sub]ects such as journallsm
: . ) 1969 and 1976 gained conslderable enrollmenls Hlost of these changes were paralleled by faculty changes. <

3

. Prafessions 38%

Professions:58%

Other or no major
17%

' Humanitles 9% Humanities 5% :
¢ <
. - Arts 6% Soclal Sciences
12% .
" , Social Sclences *
: 18%
Malhematl/cal and \ t ) ’ / \ ¢
Physical Sciences  Biological w Mathematical and Biological Sciences
, 70, Sciences ’ . Physical Sciences 7%
A 52 ) 407,
\ :
Undergraduate Enroliment 1969 Undergraduate Enrollment 1976
K
&
i Source \l‘:e\unoglo Fuundatun for the Adv t ot Teaching, Mi 0! the Coitege Curricutum, p 103 wovised per advico ul Carnegio Foundation) .
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Chart II-15: Trends in women’s
_enrollment for master's & doctor’s
- degrees, by field, 1969, 1972, 1976.

; L

Asa percentage of total enroliment, women show an increase in P:-:ery field between 1969 and 1976.
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" Table I1-15: Trends in women's enroliment-for master's and doctor's degrees, by field,‘1969, 1972, 1976

~

SRS s

1969

< e

gy >

~ {‘:,_ A ¢

1972 1976

Total Women = "W Total Women ToW Total Women %W
AllfFtelds ... ., . . . 756,865 264,266 35 858,580 326,675 38 1.030.007 .451,594 43.8
Agniculture”™ ..., .. 6,908 476 7 11,322 942 8 15,2062 2,592? 7.0
Architecture . . 1,948 240 12 7.240 1,466 <20 10,128* 27743 27.4
Biological Sciences ... ... 34,861 9,367 27 38.914 10,784 28 43,957 14,281 32.5
Business & Commerce 76,372 3,798 5 36,213 2,795 8 149,976 27,854 18.6
Computer Science &

Systems Analysis.... ., 6,201 684 11 8.826 1.164 13 11.852 2,180 18.4
Education ... ..,... .. 234,042 128,617 55 275,053 159,683 58 324,475 209,129 64.5
Engineering .. 65,048 796 1 56.006 1,219 2 57.330 2,868 5.0
Fine & Applied Atts . 26,614 12,481 47 24,890 11,713 47 30,222 15,995 52.9
‘Foreign Languages .. . . 20,721 11,755 57 16,796 10,029 60 12.808 8,255 64.5
Health Professions 12,564 5372 43 23,692 12,172 51 38,101 24,534 64.4
Law RN 2,521 - 102 4 2,870 259 9 3,586 551 15.4
English Language .

& Litgrature . 34,569 18,932 55 30,162 17,245 57 43,982 24,082 54.8
Library Science 12,092 9,633 80 12,756 9,969 78 13,307 10,628 79.9
Mathematics . . 22,974 5,639 25 19,238 5,101 27 14,926 4442 29.8
Physical Sciences 39,885 4,240 11 36,047 4,374 12 36,147 5,661 15.7
Psychology 22,726 ' 7,827 34 29,157 11,189 38 35.363 16,686 47.2
SocialSciences . ..... ... 90,569 28,274 Ki| 73,207 20,686 28 67,128 22,916 341
Theology ... .. . . .. 10,765 1,799 17 10,334 1,757 17 16,791 3,484 20,7

E‘ln‘cludos Journalism.,
Tinciudes Naturat Resources,
Includes Environmantal Design, .
:_s‘b'ur?:o:‘ Vattor, Botty M., Prolcsslopal Women and Minorities. A M. ¢r Data R Service, Second Edition, 1978, p. 13




Chart 11-16: Undergraduate

Y

enrollments of women-and-—— Ing enrollees were viomen. o o
minorilios, by field, fall 1980 gnggt:‘régssclenca en.oliments ranged from 8% in agriculture and natural re50Urcas 16 19% Irrblo!?gical
' ¢
Total . .
Women .
ey \
i Minorities
°

o
1 N4 © A . [

Number enrolled (by tens of thousands)

~ ".
I el 2

Agriculture and Biotogical Engineening Physical Sciences
Natural Besources Sciences

——

Table 1I-16: Undergraduate* enrollments of women and minorities, by figld, fall 1980

s

Total Women Minorities**
Field Enrotiment Number Percent Number . Percent
e

Agocutture and

Naturat Resources 125102 40,941 33 9,451 8
Biological Sciences 233293 . 114 839 49 43,787 19
Engineenng o 540875 69.490 13 72,639 13
Physical Sciences 133,738 39.444 29 14,844 1

*Fulllime anc pattdinie )
*+Includoes. Bluck, Non-hispanic, American Indfan/Alaskan native, Asian or Pacific slandor and Hispanic
Soutces NCES (unpublished data).

About 43% of the undergraduates enrolled in biology were women but only about 13% of the engineer-
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Chart 11:17: Graduate enrollments of About 46% of all graduate students are women. Women'’s graduate enroliments are similar to women's
‘ : undergraduate enrollmeats: high in blology (35%) and low in engineering (7%). About 10% of all
wo"lef and minorities, by f}eld’ fall 1978 -~graduate students.are. minorities. They.comprise 5 to 8% of.the_enroliments I the fields shown..__
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Table 11-17: Graduate enroliments of'women and minorilies, by field, fall 1978 v
: ' ‘
T oot Total Women Minortlies
. Field Enroliment aymber percent number percent
Agniculture and
Naturat Rewourcoes 16,4923 3613 2 844 5
Biotogiual Sciences 41785 14 776 35 3,015 7 ¢
. Eagineenng 57.123 3.984 7 452 8 o
~ , Physical Sciences 35.279 6,247 18 1,944 6 ,
' All Frelds . 1.076 795 498 995 46 111,625 10
A -
v Source: Pepir, Androw J., Fall Enroliment in Higher Education 1578 {to be publishad) , 1 ,
D]
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Chart 11-18: Total engineering

Undergraduate enginet 'ng enroliments continue to rise significantly.
enrollments in engineering schools,
- 1968-1980 ‘
) i
;
!
400 o
375 - . [,." -
g 350} ) Ut -
S ave®’
7 35t seese’ :
= ‘_o‘ A
2 300 - . i N\ =
g 25 . Rt Undergraduate -
2 250 [T ———— Lot -
5 .-.... "‘.o
R o) 225 - ..'... . *® -
2 tae, arr*?
» 200~ S L e |
3 1 : Graduate T
- radu
g nor & / |
E 65 a__"’_\_—-—\ e /—_-:
z 60 : N h"/ | / L.a
K , , , : ' L ' . . , 7
1468 1969 1970 1971 1972 1973 1974 1_975 1976 1977 1978 1579 1980
|
. /
, Table II-118: Total engineering enroliments in engineering schools, 1968-1980 /
! .
Bachelors Graduam‘,'Sludenl';
; Totai
— Fourtty .
e et Fiest Secand Thard Fitth Full Part Fuil Part
Fait Year Year Year Yeas Time Time Time Tine
1969 74113 52972 50 039 56 406 233530 20984 34.312 32 645
1970 71661 53.419 49 855 56.795 231,730 18,445 30018 30.802
1971 58 566 47.948 48 543 55 768 210,825 18 222 36 505 27.302
1972 52 10Q 42272 45874 H4 481 194,727 14 149 26.337 24,949
1973 51,979 40519 41673 52 588 186 705 15 692 34,492 26.114
1974 63444 45939 43.007 A8 715 201 099 16 689 32,627 27.572
1975 75,343 55.891 49,338 50 807 231.379 17.041 37.285 21173
1976 82250 63,003 56.835 55,747 257 833 19.844 36,479 26,842
1977 88.780 70.326 64,721 65,421 2892 R 20634 39.235 25 055
1978 98.805 72150 69.816 73,466 315237 22843 38:381 24133
s 1979 103,724 78.594 74.928 83.242 340,488 25811 41.384 25,768
. ‘ 1980 110,149 84,982 80,024 89,962 365,117 32.227 44,335 23.250

R Source Englnesting and Technology Enroliments Serios, 19691980, Engineering Manpower Commission
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Chart 11-19: Full-time undergraduate From a relative minimum in 1973, undergraduate engineeting enroliments have grewi. steadily to an all.
time high of 365,000 in 1980. Since the number of freshman engineering students was also an all-time

engineering enrollments.- “high in that year, the influence of engineering enroliments on mathematics course demand is llkel; to

continue strong over the next several years.

All Engincering

Ensoitments in thousands

/ Freshmen

Sourca: Engineering Manpawer Commission, Eng Ing and Technology Enroll . Fait 1980

Table 11-19: Full-time undergraduate engineering enroliments
(enroliments in thousands)

[, "

{

1965 1970. 1975 1976 1977 1978 1979 1980
) Freshmen i 80 72 75 82 89 9% 104 10
. All Engineering .. 220 232 231 258 239 3n 340 365

- Sourca: Englneering Manp [ tsslon. Eng ing and-Yechnology Entoliments, Fall 1980
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-Chart 11-:20: Total number of bachelors

degrees in engineering granted to
women, 1968-69 to 1980.81

<
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Chart 11-21: Masters and doctors .
degrees in engineering granted to )
women, 1968-69 to 1980-81
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. Table i1.20: Epgineerind.ﬁegreeg‘gtant‘ed to. women by degree level, 1968-69 through 1979-80
. - < o )

%
)
k2

—1 - Bachslots— Masters} e oo —.Doctor’s... ..
: Year Total Women % w Total Women % W Total  Women w
. 1968.69° 39,972 328 0.82 14,980 107 0.71 s 3,387 - 23 0.68
R 1969-70° 42,966 358 0.83 15,548 170 1.09 3,520 16 044
. 1970.71° 43,167 353 0.82 16,383 158 0.96 3:640 25 0.69
! 1971-72 44,190 525 1.19 17,356 209 1.76 3.774 35 093
K 1972.73 43,429 624 1.44 17,152 226 1.32 ° 3,587 48 1.34
N 1973.74 41,407 744 1.80 15,885 393 2.47 3,362 36 1.07
¢ 1974.75 38,210 * 878 2.30 15,773 380 2.41 3,039 53 1.74
: 1975-76 - 37,970 1,376 3.62 16,506 557 3.37 2,977 56 1.88
3 1976.7° 40,095 1,961 4.89 16,551 646 3.90 2,814 67 238
1977-78 46,095 3,280 71 16,182 814 5.03 2,573 51 198
1978-79 52,598 4,716 8.97 15,624 866 5.54 2,815 61 217
1979-80 58,742 5,680 9.67 17,243 1,092 6.33 2,751 88 3.20
1980-81 62,935 6,545 10.40 17,914 1,225 6.90 2,841 90 320

. Hingludés Enginner Dograos

ccmplom ostimatos)

R £ 1)
‘

. \ N

Il
'

:

soulco. Englinecring and Tachnolog} Dagresy, 1969 Ihrough '?sonoﬂos. Englnemlnu Manpowu COmmlsslonﬁ

"Ynms for women in (ho3c yuuo M (ude onty itumbers acluany repovleo The tolala wqutd be higher il ait insttutiony Nad (opvrmu ai wwgwes ¢ mmos fut leloy yoous 1o

Table 1-21: Engineering technology degrees awa(ied, by sex and level of degree, 1970-71 - 1979-80
) « Bachelor's \‘ Master's
5 n
Totat Both Women Ya Total Both Women %
Sexes ‘Only Women Sexes Oniy Women
1970 71 5,148 42, 80 134 — 0
197172 5,772 46 80 237 1 0.42
1972.73 4,854 52 1.07 122 2 1.64
- 197374 7.456 105 140 209 9 ©4.30
» 197475 7.497 192 257 221 4 1.80
. 197576 7.943 165 2.07 328 14 4.26
1976 77 8,347 196 234 284 23 8.09
1977 78 8.787 246 2.80 360 . 25 6.94
] 1578.79 9,355 327 3.49 268 18 6.71
;" Total 65.159 1,371 2.10 2,163 9% 4.44
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. Chart 11-22: Mathernatical science Between 1975 and 1980 all mathemat'cal science enrollments increased by 33%, compared to 7% foi'
| enroliments in unlversities and FTE enroliments in all flelds, The 30% increase in calculus and the 196% increase incomputing courses
: : - led the . e e
- four-year college$ way ~ _
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‘ Chart 1I-23: Remedial mathematics in Since 1960, enroliment In remedial a’rlthmetic, general mathematics, and algebra has increased by '
: ; - 1 . 165%. Those courses now constitute 16% of all mathematics enroliments, compared to 13% In 1980. .
v . -universities and four year colleges The biggest increase occurred between 1975 and 1980, matching a period of widespread reports that *
- : __high school preparation-in mathematics has declined sharply. - - ‘
Intermediate .
100 [~ Algebra.
~ 0 ‘ \
el i
. < o,
. 3 ‘
. § [Ea , ‘Elementary ) o
A £ Algebra . |
c . |
) N
S o
E 0F -
S L - . oo » General
ﬁ / oo ? . - - Mathematics
~ . n . . - A N
~ -~
25 |~ . T . -
& ) e e g P
/ Arithmetic
0 : - 1 T -~ 1 1
. 1960 1965 1970 1975 1980

Source. Undergraduate Mathematical Sciancos in Universities, Four Year Cudoyes, and Two Year Coliegos, 1980-1381 vames T Fuy and wendeh H Fleming. Qon(omnco Board on
Mathematical Sciences, 1981, - .
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Chart 11-24: ‘Computar science  Computer science courses now generate over 16% of all mathematical science ‘enrollments and they
enroliments in universities and " are increasingly given by separate departments of computer science. As In mathematics and statistlcs,
: d the largest share of computer sclence enroliment is In lower level courses.
: four-year colleges g pu” -
- oo — e st - - T - - ) b..,_b“___._z._
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*inciudosoniy ¢ 1310 h \ dePRAMENIS UNGIUYING LOMPULBL 3LIBNVE depdiltients) i the 1BV utveisilits thete v of o3 Limaicd 94 seyma‘\o Jepartments uf cun
puter scienco. There nrofm estimated 85 computer scienco depditments in the 407 pubii. vutieges, aiw 48 vufliputes amunw depatments 1a the 830 puvate ..uuuuus. Huwevui, wimpuler
N sclence courses arc oftan taught by mathematics deparimonts. .
Source: Undargraduato Mathomaticat Sciences in Universities, Four-Yoas Cotioges, and Twu-vea Lulleges, 1980-1981 vames T. Foy aud Wunduil H Fiemung. Cunferene. Buaid on
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Table 11-247 Codirse enroliments in computer science at universities and four-year colleges

- (enroliments ln thousands)
-

There was strong enroliment growth in nearly every co*nputer sclence course offering. However, the bulk of
the increase from 1975 to 1980 occurred in beginning programming courses The new course “Computers and

Society"” establlshed a substamlal enroliment. T
<3 Al
: Subject 1975 1980 '
. 1 Computer Programung HCShH* 50 154
¢ 2 Computer Programming I1(CS2) } 13 32 R ]
3 intraduction to Computer Systems (CS3) . f 13 16 . L
4 Discrete Structures 3 9 o
) 5 Computer Organization (CS4) 3 12 '
6 Fue Processing (CS5) 3 7 .
: 7 Operating Systems and Computer Architecture (CS6) 2 7
8 Data Structures and Algonthm Analysis (CS7) 3 12
9 Qrgamzation of Programming Langpages (CS8) 7 6
| 10 Computers and Society (CS9) « NA 16 Coe .
- 1 0ps rating Systems and Gomputer Architectura it (CS‘O) NA 2 . o
12 Database Maragement Systems Design (CS11) 1 4 v et
X 13 Artitioiat trtethqence {CS12) 1 1 -
A 14 Algonther ((CS131 1 2 <t
15 Software Deswyn and Development (CS14) NA 2 ‘
16 Theory af Programming Lanquages iCS15) MNA 1
17 Automata Computabiily and Formal Languages {CS16) 1 2 ’
18 Numernical MathematiustCS17 18) 1 6 .
19 Other Computer Science 5 30
i Totats 107 321

x ’ ot i

€S nutobers fuler tu LOurses doscnbad in Cuthivulum 78, Communications of the Association tur Computng Mactunery, 1979, 22(3). 147 166

Entolimants are only those reparted by mathematical science departments, thus nut incivding cumputer prugiamming taught by a business o
R angirgoting schooy, for example

Scurce  Undergraduato Muthematical Sciencas 1 Universdies Four-Year Gollegos, and Tweo Yaar Gollages 1980-1981 yames T Fey und Wendet H

Fierming Conforence Boaard oo Mathomatical Sctence, 1983 .
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~  5Chart lI-25: Enroliments in continuing

< {  education degree credit courses by
scientists and engineers, 1975-76

In 1975.76, over 30 OOQscienusls and engineers enrolled in degree credit courses offering an average of
3 hours credit. About two thitds of the enrollments occurred in on-campus courses and one-third off-
campus. Comparing this chart with chart -18, we can see that the averace course had an enroliment of
approxe ~ately nine students. Furthermore, while there were more off campus activities, attendance
was m.uch greater for the on-campus activitles.

30756

P

26620

19060 ¢ - - : R

Entodees on tens of thousands)

11696

Totaf

¢ )

Oh Campus Ot Canpus Live Instruction Media

Location of | Type of
Course 4 " Instruction

ERIC * -

Aruitoxt provided by Eic

Source Klus, John P and Jonns Judy A. Sanoy of Continuing Education Actratiss for Enquneers ang Sc.ernsts. pp 1517 '
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Aruitoxt provided by Eic:
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Source Kius, John P and Jpnes, Judy A, Survey of Continuing Education Astirtios lor Engineers and Scientists op w15

, 145 - ' 145 . w

Chart 11-26: Enrollments in continuing Almost 187,000 scientists and engineers enrolled in continuing education non-credit activities in

. H H 1975-76. About 60% of the enroliments took place in university sponsored activities and 40% with pro-

eg;‘lcattl“i? nog’c:‘e(:nt activ:ggg ?g tessional societies. Comparing this chart with chart 119 we can see that while universities offered
sclentists and engineers, 19/9- roughly three times.as.many activities.as.the professional associations.they.attracted. only_one‘andw.

one- half times as many enrollees } .
12 4
10k - )
E2d i
<3 .
e - oy
°
]
3 8t -
E \
5 B § N B
g2 6l - .
&
" ) T - ‘
';: 4 }- -
T
il
, [T, ] " —1 1 1 ——3
- Short courses After hours Institutes Cortrespondence Self study Other oo
courses cCourses
Table 1I-26: Enrollments in continuing education non-credit activities by scientists and engineers,
by type of activity and institution offering activity, 1975.76
Type of Activity® N
Namber with T 3
One or More Tota Shart Atter hours Correspondend e
Type of tnshituytion Activilian £ rraliment. Cauroe, Cootitses Instutes, Coutses Self study Othet
Unteersitie 92 114,688 22 196 18 705 65891 4481 175 J.244
Protessiun 1 Techmeat
Orjaniations 55 71908 4918 5238 46 523 4883 5812 4,780
Tot gt 147 186,592 27,1068 23493 112 416 9.064 5,987 8.024

*Soo Tabin 119 for defimlions of actilies -




Chapter Ili

ATTITUDES, GOALS; e —
AND NEEDS ' o

INTRODUCTION K HIGHLIGHTS
Rasources and participationdeterminothe form  Students .
g'r:?yct?\gtteg:vz‘sAlgea;]:a::c%dt;\,:iié:gnplgrl:rgngfwag 1. Students’ attitudes toward schoo! decline 3. Issues refated to facihities, equipment, and
. educational system, sirice that alone does not tell with increasing grade levels. (Chart itl-1) ;upp_lies are significantly more troublesome
us how people foel about the system, what their 2. The popularity of science and social studies inscience classes than in mathematics or so

increases somewhat with students' ages, cial studies classes. (Chart 111-8)

while the pupulanty of mathemativs decieas 4. The largest probiein perceived by mathemat
generally termed atlective, are cruciai if we are to es. Even s0, mathematics 1S more populat at b teachers is the lavk of matenals for in:
understand why our educational system s the way all ages than either suience or suial studies. dividualizing instruction. (Chart {i1-9)

itis and which changes are most likely to occur. * (Chart 1i1-2) 5. Sctence teachers perceived three serlous

Obtaining alfective information regarding 3. Abuut 41", of the vollege buund seniars in prublems. inadequate facilities, insufficient
suience and mathematics education exclusivuly is tend to study the physiual scienues, social funds for purchasing equipment and sup
vury difficuit Nationai poils historically neglect to scienyes, of psycholugy. (Chart [l 3) plies, and lack of materials for individualizing
ask about attitudes towards sclance and 4. In the basic skills area, more college-bound instruction. (Chart I1I-10)

mhathtemattcs education [\leve;tholess. this sontors say they need help in mathematics 6. Social studies teachers perceive themaselves
chapter assembles a collection of data grouped than in reading and writing. (Chart 111-4) as having more probiems than mathematics
according to three categories of belief holders and science teachers, but the severity of the
(students, faculty, public), which is reasonably 5. The proportion of teachers who would problems does not seem as great. Their most
reprosentative of people's atlitudes, goals, and choose the teaching profession if they had a troublesome problems are inadequate stu-
needs concerning scionce and mathematics chance to start all over has declined since dent reading abtl dforindividual
ocatioon 1951, (Chart [11-5) dent rea ing abihties and need for individual:
oedu . . ized materials. (Chart Wll-11)

6. Most teachers believe that satary, commu:

educational aspirations are, or in what areas they
{eei the system needs improvement. Such data.

nity attitudes, status and student attitudes
have had 1 negative effect on job satis
faction. (Chart {l11.6)

7. iny 22% of elementary school teachersfeel

“very wel qualified” to teach science and
16% feel not well qualified* toteach it. Sixty

percent feel “adequately qualified."” (Chart
-12)

8. A sizable number of secondary schoo!l
sclence, mathematics, and social studies
teachers feel inadequately qualifted to teach
one or more of their courses. (Chart 111-13)

L

Faculty

1. Atotal of 67°% of science, mathematics, and
social studies teachers reported needing as-
sistance in obtaining information about 1n
structionat materials {(Chart lll.7)

2. The availability of lab assistants or parapro- Pubiic
fessionals and money to buy supplies on a
day to day basis were seen as major need
areas for mathematics, science. and social
studies teachers (Chart l111.8)

Ninety-seven nercent of the publhic views mathe-
matics as an essential {or high school students.
Eighty-three percent regard science as essential
{Chartill-14)
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Chart Ill-1: Attitudes of students in

_ Attitudes toward schoo! exhibit a steady decline with increasing grade levels,

. Grades 1 to 6 tov:ard school . e . :
. o 3 2 ‘ :
) White . .
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by race: fall-and: spring 1976-

-

: Tablé III 1 Attltudes of students in grades 1 to 6 toward mathematics and school,

Race and Grade Level

Mathematics

Fall

Sprning

School in
General

Fall

Spring

L.

Other races:

Mean Positive Responses’

- White:
. Grade 1.........  cvv i - - 27 99 - 24.41
Grade2....... i . 26.74 27.28 23.97 23.81 .
«Grade3. . ... . .. . ... 26.28 26.96 23.79 23.47 r;
Grade 4. 24.20 25.47 23.20 2256 ‘
Grade5.. . 24.10 24.48 2372 21.88 i
Grade6.. . 23.56 23.42 22.31 21.12 H

Grade 1. - 31.72 - 26.65 .
Grade 2.. 29.72 31.07 25.35 2558 2
Grade 3 29.97 31.09 25.43 24.95
Grade 4 28.18 28,61 24.76 23.98 %
Grade5 . 28.10 29.22 24.27 23.37 ¢
Grade 6 . 28.10 2813 23.6% 22.74 :

~=Not Avatiablo,

'Anltudes at9 based on the mean positive rasponsos to 56 1tams of student aftective measures.

Source.-U.S. Otfice of Education, Office of Evaluation and Dissemination, Study of Sustatning Etfeuts of Cumpansatury Eduvaliun va Basic Skiits,
speclal tabulations. *
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_Chart ll1-2; Percentages of studeﬁts
naming varlous subjects in school as
their most favorlte, ages 9, 13, and 17

social studies.

. E ] .
The popularity of science and social studies, never vary high amongsstudents, increases somewhat as
students age. Mathematics, by contrast, is the favorite o1 nearly half the 9.year.olds yet becomes less
popular as students age. It Is, even so, the favorite of more 13- and 17-year-olds than either science or

Percent of students

40

35

30

25

E:] S.year-olds
|:l 13-year-olds

| 17-year-olds

1

Science

Mathematics

EnglishyLanguage Arts

Social Studies

Other

Table ill-2: Percentages of students naming various subjects

in school as their most favorite, ages 9, 13, and 17

Age 9

Sqience 6
Mathematics 48
gnglish'fanguage arts 24
Social studies 3
Other 19

Percent Naming
Fa.orte Subject

Age 13
1
30
15

13
31

Age 17

12
18
16
13
14

Source: Nationat Assessment of Educational Progress, Attitudes Toward Science, p § *
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‘Chart 1iI-3: -Percent of coilege-bound About 32% of college-bound seniors said that they intended, as a tirst cholce, to study science,
senlors intending to study science "engineering, mathematics, or social sclence. The greatest dmerences between the sexes were in
engineering, mathematics or social ~ PSYeholoay and engineering. .

sciences, by sex, 1979

o

20 - A

18 +

Percent ot students

—~—a

(D Pt
B

Biological Computer Engineenng Mathematics Physical Psychology Social Sciences

Sciences Science/System Sciences N
Analysis
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" Tableil-3; Percent of. college-bound seniors: lntending to study various fields, R

; by sex, 1980 81
Number Responding Male 425,862 Female 480,333 . Tota} 906,195
Male * Female Total .
Yo %o % R
-
Arts and Humantties 9.9 134 17 \ Q
ArchnecturelEnvuonmenta) Design 3.2 0.8 20 . ¥
At il . 23 54 39 N : :
EnglishiLiterature . .. 0.9 19 14 . .
Foreign Languages . 0.3 14 09
Music ....... . . 18 17 17 .
Phrtosophy and Rellglon N 0.6 03 04 T t
Theater Arts . 0.8 19 14 3
Biological Sciences and Related Areas . 15.0 240 20.2
Agriculture. .. . 20 10 15
Biological Sciences 3.4 3.2 33 .
‘ Forestry/Conservation 14 04 09
=] Health and Mediicad . 90 193 14 4
k| Business, Commerce, and Communications 211 233 22.3
i Business and Commerce 176 194 185
< Communications 35 40 37
Physical Sciences and Related Ar¢as 323 100 205
H Computer ScienceiSystems Analysts 65 48 56
¥ Engineenng 215 32 . 118 °
! Mathematics 12 10 1
. Physical Sciences 31 10 20
: Social Sciences and Retated Areas 137 227 185
. Education 26 86 57
: Ethnic Studies 00 00 00
L Geography 01 00 00
’ History and Cultures 07 04 05 ,
Home Economics 01 10 06 :
: Library Science 00 01 690
. Mintary Science g@ 14 01 07
2 Psychology 14 52 34
Social Scienges., 74 74 74
- Miscellaneous 7.2 66 69 ]
. Other 12 09 11 H
: Trade and Vocational 12 09 1
s Undecided 4.8 48 48
. Source; Admissions Testing Program of the College Board, National Report, Collego Bound Seniors, 1981, p. 18. ° . ,
: . .
a * .
M * - [ ” ) }
- \ N . . ' : : )
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Chart I11-4. Plans of college-bound
senlors to ask colleges for special
assistance, by areas of need and
ethnic group, 1980-81

/
in the basic skills, a greater percentage of students felt that they would need help in mathematics than

in reading and writing.

+

PP A o providea oy enic | ||m Povdedy ic f
' ’

| )
O
/ ]: l C Source’ Admlsslons Testing Program at the colloon board, National Repornt, Cotlege Bound Seniors, 1981, p 11
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& . i o
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Educationai Voc /Career Mathematical Reading writing Study
Counseling Counseling Skills Skalis Skills Skills
Source Admissions Tosting Program ct the Callege Board, National Report, Gollege Bound Semors, 1981 p 17
Table {ll-4: Plans of college bound seniors to ask college for special assistance, by
areas of need and ethnnic group, 1980-81
American Mexp an Puerto
ingian Bta & AL i an Orental Rican White Other ) Total
— Edurabionagl Cosreselieg 13 08 P Y 41 4 R{K 335 314 331
« N Vi Careat Counen 246 REEN Uy b6 329 FRE! 26 2 253 257
Mathemati, al Seetl 222 Jan KR 138 206 148 202 165
Reading Skl 134 2 1" 4 209 148 1032 139 1o
Wreiting Skitts 16 2 185 206 261 175 125 177 136
Shirdy Skudis 269 122 301 241 250 214 234 224
Part Time Work 411 524 416 393 A48 86 392 393
Porsondal Coun seling 43 47 46 Hd 43 32 49 34
, Seaking Assistance 872 94 4 y2 1 89 3 90 3 795 866 804
; Number Responding 5048 82 162 15,765 31,329 10.393 747,712 20.274 947 879



Chart Hl-5: Attitudes toward the The proportion of teachers who would choose the teaching profession if they had a chance to start over

teaching profession: opinions of

puthic schoal teachers

kY

declined considerably from 1961 to 1981. In every year, men were less likely than women to affirm their
origlnal choice, and secondary teachers were less likely than elamentary teachers to do so.
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“Suppose you could go back to your college days
and start over again; in view of your present knowledge,
would you become a teacher?”

Probably Would

-~
- 7~

Probably Would'Not A

— Certainly Would Not

o i i

1966 1971 1976 1981

Percent of Respondents Expressing  Certainly Would™

o ! ! 1

1961 1966 1971 1976 1981
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Sourse: The Condition of Education, NCES, 1982, p. 107
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- °  Table 1ll-5: Opinlons of public schooi teachers toward their profession. -
N 1961, 1966, 1971 1976, and 1981
"Suppose you could go back to yous college days and start over agaln; in view of your presam
knowledge, would you become a teacher?
v ?
Year )
= 0 1961 1966 1971 1976 1981 :
: Responses Percent Distribution of Responses \
’ Total - 100.0 100.0 1000 100.0 100.0
- Centatniy Would 499 526 449 375 218 o
. Male 352 380 330 273 16.0 :
. Female . . 56.6 59.2 511 42.5 248 L~‘
Elementary . 5713 59.6 501 435 26.4 R N
. ~Secondary 43.0 44.9 391 317 181 S
* Under Aga 30 - 49.2 414 356 285 ,
’ Age l0to 39 - 50.9 401 345 16.2 . -3
Age 40 to 49 - 48.9 471 416 21.3 . .
Age 50 and Over - 60.2 530 , 413 27.3 . -
Probably Would 269 254 29.5 26 1 246 :
Chances Are About Even 125 12.9 130 175 17.6
Probably Would Not 79 "1 89 134 24.0 .
Certainly Would Not 28 20 3.7 5.6 12.0 :
:, —Nut available. . . .
. : National Edycation Assoclation, Stalus of the American Public School Teacher, vatlous yoars.
3 A :
-] .
L v
: . .
3 |
- i .l 61 » ? {
|
- ' o -
. - &
: o
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Chart 111-6: Job satisfaction: More than haif of all teachers belleved that salary, community and media aftltudes, teachers’ status,

5 and student attitudes. towards learning had a negatlve effact on thelr job satistaction. Salary had a
op}mc_ms of pUb"c school teachers more negative effect in the South than In other regions. In nearly every category, secondary schoal
teachers were more llkely than teachers of other levels to respond that any item had a negative effect.

<

3 <

"“Each of the following affects teacher morale, Has each
had a positive or negative effect on your job satisfaction?”

<

Percent Who Respondedt Tnat e Had Negabive Effect oryMorale

Pubiig, Treatment of,  Student Attilude Salary Status of Student, Class Size
Attituges Educatidn by  Toward Learning Teachers i the Bebavior
Toward School — Tlhe Media Community

o~

Souce The Condit~n ol Education, NCES, 1862, p 105

C 182 S g
MC ' > . . i
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Table IiI 6: Opinlons of public school teachers toward job satisfaction, by region, enrollment size of
school district,.and teaching level: 1980

Each of the foilowing aflects teacher morale. Has each nad a bosntwe or negative effect on youi jub satisfaction?
<« .

Enroliment Size of

- Region’ School District Teaching Level
North South Under 3.000- 25,000 Elemen Juntor Semor
Item Totat east east Middie West 3.000 24,999  and Over tary high . high
<

Percent Who Responded That an Item.Had a Negative Effect on Morale

>

" Salary 58 49 70 52 61 £ 59 58 51 63 65
? Class Sizets) 42 A2 43 37 48 30 44 51 43 43 38
Physcal Faciiless
Environment 36 39 37 33 37 33 37 39 33 39 41
Job Security 23° 27 16 26 22 19 24 24 21 24 27
Puoblu Atbitudes
[oward Sehons 66 74 60 63 67 60 66 70 62 68 71
Status of Teachers
n the Commurnity 52 61 43 52 52 49 52 54 49 52 55

Treatment of
Education by

the Medta 60 656 56 56 63 51 60 68 58 60 63
Retationship with
R Parents 25 29 i 21 21 22 25 30 23 27 28
. Student Behavior 49 51 52 44 49 44 47 57 44 53 50
Student Attitude
Toward Learming 60 62 61 57 61 59 58 65 48 70 73
Relattonships with '
2 Other Teacheor , 3 10 8 9 8 9 9 9 8 9 10
IntanQibie Rewards
from Teaching 20 23 24 18 17 17 18 26 17 22 22

Dpportunty for .
™.  Professional .
~ G wth 37 42 33 37 36 38 36 39 32 41 43

14

+ 1Regions cnlw National Education Assaciation - )
Soutce< Nattanal Educalion Association, Natlonal Teacher Opinlon Poll, 1980

RiC
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Chart ll1-7: K-12 science, mathematics,
and social studles teachers’ needs

for assistance

A total of 7%, of teachers reported needing assistance in obtaining Intor}nahon\about new instruc-
tional materials. Of that number, less than haif received adequate assistance.

A
- 10G
CI g :
= e
o A [ [ Do not need assistance
B &0
oo 1 oo not receive adequate assistance
- T e i
z o l o | Receive adeguate assistance
oy 80
- i
2 I =3 %'
- 4
# 3% }-
- o '} .
PR E
- ! l
- Loyt new Obtatming Ovtaung Implementing Using Mantaining
. teaching irtormation about subect dssovery maapulalive equipment
netno 1, aRS {4 ¥1% IR Y matle Uy o1 hands on
' materials intormateor approach matenals
L—“—“— B L]
Table 11I-7: K12 science, - - :
. . . Porcent of Teachers
- mathematics, and social studies S
teachers’ needs for assistance o ‘Do Not
. . Do Not Recerve Recewe
N Neoed Adequate Adequate
Astintance Assistance  Assistance  Missing
Earvels m Tl g et e, Iat] 15 11 4
° Losheor poanirp, 83 9 5 4
Loarmo g oo b g tnsg 3 el 34 43 18 4
Actuat!y tea nog b o, 74 14 5 a
. © OLtauorimg mt iathior about msts s tan anmater gy 30 473 24 4
OBta g Sul o P asgttor s farmgtinn 50 o8 18 5
LA RIPTEIE A AT S SO B T L AL AN¢ IY LAV YOt 1 CR PP T & 47 3t 12 5
Loy roregn pates or B 8 anomagle als IR NE 14 5
T R Marr toa=ingy e < 62 19 14 4
Vinre o ot o g o oty fents 60 21 6 4
Maot uming haciphine 82 8 6 3
t Artie Glatoig i Ltrie OT across gradie levels 57 29 8 6
& Sampte N 4829 N
o Sourca Werss Ins B Aepot of the 1927 Nalionai Survey of Sciente, Mathemalics, and Secial Studies Education, p 147
| 16g
’ Q ' l 6 ~ 0
‘
|
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Chart 111-8: K-12 science, mathematics
-and social studies teachers’
perceptions of classroom needs

Issues related to facilities, equipment-and space for classroom preparation are more troublesome in
science classes than in mathematics or social studies classes. However, the availability of lab
assistants or paraprofessionals and, money to buy supplies on a day-to-day basis were seen as prob-
lems for teachers of alf three subjects.

156

9% v [] mathematics 7

wo b o -
. Science

70 b -

Percent of classes
o
o
]

YN S,

B3] social Studies

o fES

Facihities

Money to

buy supplhies

on a day to-day

basis

Storage
space for
equipment &
supplies

Space for
classroom
preparation

) Spaces for
small groups

to work

Availability of
lab assistants

or

paraprofessionals

' Table 111-8:

(by percent oi classes)

K-12 science, mathematics, and social studies teachers’ perceptions of classroom needs

IS
~
-’

Faobitie

Eqaprrmen?

Sunplies,

Moyt Buy Suppte oDy tao Dy Basr,

Sty S et B ment and Supplies
S A for Glassraum Progaration
NG e oLl G g Yook

ol oty ot Lar catur, AL tant, o
| NN I S )

K3

”~

u
2
48
3o
24
33

s7

297

Mahematies
16 79 1012
11 26 3
52 40 4

36 P 1
67 473 R ]

35 3y S
13 17 1
43 49 A

ol 51 R

277 555G 549

Total

14
40
g4
HeY
49
15,
4

46

1672

Al

287

Science

34
35
21
a7
39
28
44

62

46
42 44
55 38
53 27
57 57
50 42
50 19
54 b
B 72
271 53%

586

79 1012 Total

36
45
36
53
42
37
46

58

1679

Social Studies

K3 46 79 1012 Total
12 13 24 17 16
26 28 33 32 30
27 38 38 39 35
46 53 583 52 50
34 39 38 38 36
17 20 28 27 23
28 42 53 B 43
42 50 54 48 48

254 281 453 490 1478

autcn Wt s R Raport of the 1977 Naondt Survey of Séience, Mathematics, and Sucral Studies EJucation p 135
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. Chant 1il-9: K-12 mathematics teachers’
perceptions of problem areas

category recelved as much as a 20% response indicating a serious problem.

For the.most part, mathematics teachers do nst seem beleaguered by problems. in only two categories,.
insufficient funds for purchasing equipment and supplies, and lack of materials for individualizing in
struction, did the combined problem options account for more than 50% of the responses and no

Perowat of toa hers

105

90

80

20

10

Serious
problem

Somewhat of

ERIC
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Chart l11-10: K-12 science teachers’ Compared to the mathematics teachers, science teachers perceive science instruction as having more

perceptlons of problem areas problems. Inthree categories — inadequate facilities, insufficient funds for purchasing equipment and

supplies, and lack of materials for individuahizing 1nstruction — the two problem options accounted for
more than 50% of the responses and the same three categories received more than 25% response as

= indicating a serlous problem.
190
90 b . D Serious |
problem
. D Somewhat
&0 of a problem |
Not a
’ significant problem
70 = -
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Chart ilI-11; K-12 social studies teachers’ Ctom;:?red tor:heimathamatlcsbland sc;_len;:a téz:che[is.saglaltstudiesbt'aachars perceive sotclglfstug(i)%/'s in
struction as having more problems. In six categories, the two problem options accounted tor 50% or
parceptio‘ns of pmb'em areas more of the responses: insufficient funds for purchasing supplies and equipment, lack of materials for
- indlvidualizing instruction, out-of-date teaching materials, lack of student interest in subject, inade.
quate student reading abilities, and belief that the subject is less important than other subjects.
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1. ‘Chan: m 12: Elementafy teachgrs Nearly two thirds of all elementary teachers feel “very well qualified" to teach reading, while only 22% %
N ' feel “very-well qualified” to teach science. At the other end of the scale, 16%5 of the teachers feel “not !
AP pafcepﬂon of their quamlcaﬂons well qualmed” to teach science, compared to 6% or fewer in each of !he nther three areas. . :
A X ‘by subject L :
4 '.

: . . .
T . Mathematics Social Studies < ;
: D Not well quahfied  « t
e E] Adequately quahfied .

. Science D Very well qualified Reading :

D Unknown b

Souice. Weiss, '3 R, e: .. The Status of Pre-College Saience, Mnmcmmqs, and Sociat Studies Educationas Fiacticosin U5 Schoots An Overview and Summarnes ot Thiee Studies, p 13 g

PN Y . . ) . . L
i Table lil-12: Elementary teachers’ perceptions of their qualifications :
‘ N to teach each subject -

3 > . . 4
: . . Percent of Teachers §
M Q. ~ o B} i
N T T T - - - T TR s e e e |
. . Not Welt  ©  Adequately Very Well ) ;
: Subject Quahitied Qual hed Quanfed Missing . .
o b —— - - B e — - - - « '}

\ .

Mathemalti.s 4 a6 49 1 . . :

Science | 16 6C 22 2 N

Socral Studies 6 54 39 1 i

a Reading ) 3 32 ) 63 2 -

Sample N = 1667 - ' .. A

. . o o

Source. Weiss, lris A, Repost of the 1977 Nuational Survey of Science, Mathematics, and Social Studies Education, p 142 ~ 1 '7 6 R
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While most secondary school science,
mathematics, and social studies teachers feel at
deast adequately qualified to teach all of their
courses, a sizable number of them feel inadequate-
ly qualified to teach one or more of their courses.

CHart 111:13: Secondary school teachers’
perceptlons that they are inadequately
qualified to teach one or more of’

’ their classes

<

! 7 207
: 3. Grades .
. od
3 ..
: 3 B T
. I wk -
.’é
K 2% 7
: ! :
g < e
: M SRR
‘ § 4 AP :
‘ Mathematics Science Social studies
. Table I1-13: Percent of secondary teachers of each subject who feel inadequately
. qualified to teach one or more uf their courses
¢ Yes No Unknown
;’ P S USSR —
. . M remats;
* 70N 6HY 1" 83 1
13N e ) 95 0
- Serence
) TN A 13 6 1
N 12iIN A8k SRE 82 3
[+
Socie Studie,
79N 45h ’ 9 89 2
012N 190 16 81 3
) . |

[

. 180

o °

- Soutce Weiss Ins R, Report of the 1977 Nationai Sutvey of Scrence, Muthematics, and Socrgl Studies cducation p 142
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Chart 1l- 14 Pubhc view of sUb]ects Mathematlcs is v!ewed as essentlal by more people »
essentlal to a" high sch°o| students Ahan any othér. subject. Scnence ranked fifth out of :
eleven.subjects. 5
. . .
] ¥
30 40 50 60 70 80 90 100 0
T T T T T T - - b
Mathematics ' i . .
Enghsh grammar | Q
% composttion o
Civics:government - P
U S History 3
Science - - - ” z
3
Geography
Physicat education . 7
Interdependence of nations/ M
foreign relations : - T
MusiC pr—m——— :
Forgn language S ° : ;
Qs 4 1 Fuag . 3
AT e . F
K L 1 I L ! t o
L] l:
X Table 111-14: Public view of subjects essential to all high school students
Nationzriotals
Not Too “Bon’t Know!
. Essentiat Essential NéAnswer
b i ", [ -
e a \\
. Mathematics 97 1 2
Enghish grammar X compositiun 94 3 3
, . Cvicsigovernment 83 8 4
US history 36 1" 3
Suience 83 14 3
. Geography 81 16 3
Physical education . 7 21 3
d interdependence of nations  foregn refations 60 32 8
Music . 44 52 4
. Foreign language £ 43 53 4
. _| oA 37 58 5 i
o Source. Gallyp, George H 1979, Phe Dolta Kappa, inc. The Elovonm Ar.nualGaMup Poil of the Publiv ~ Attitudes Towa d tho Pubtic Schoofs,” ‘f
Phi Delta Kappan, September, 1979, . C
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Chapter IV
TEST DATA

INTRODUCTION

No measure of the heaith of Amernicaneducation

- receives as much scrutiny asstudent testdata Re-
cent attention has focused on measures of what
people know and what ntellectual and perform-
ance skills they possess Such measures are asu-
atly standardized tests (e.g., Scholastic Aptitude
Tests, Graduate Record Examinations, National
Assessmert of Educativnal Progress instruments),

The test data contamned in this chapter are
gruuped fur K12 students and higher education
students

HIGHLIGHTS

K.12
1

Background and instructionat grouping fac
tors have been found to influence achieve
ment test scores (Chart 1V-1)

Time spent in mathematics instruction has
a positive effect on mathematice duhieve
ment 1 grade schuol (Chart 1V 2)

9.year-old black students showed a signifi.
cant gain between 1973 and 1978 NAEP
mathematics assessments, (Chart 1V-3)

. Nevertheless, overail mathematical knowl-

edge of black students, according to the
NAEP results, was lower than white stu
dentsn 1978 (Chart 1V-4)

According to Nationdl Assessment of Edu
cational Progress (NAEP) data. all age
groups experienced statistically significant
aechines in science achievement during the
first test interval (1969-70 to 1972 73) There
were no significant changes during the
second test interval (1972 73 to 1976-77)
{Chart IV 5)

When analyzed separately as to type of
science, NAEP data showed that all age
groups expertenced statisticaily significant
decimes in physical science achievement
dunng the first testinterva! Onlythe dechine
of the 9-year.olds was significant during the
second interval (Chart {V-6)

in bwological science achievement, NAEP
d:tashows that the only statistically signify
cant change s the dechne demonstrated by
17 year-olds duning the furst test intervai
(Chart IV-7

According to NAE"™ data, overall mathemat
ics achievement declined fur all ages tested
in the testinterval 1973to 1978 The dechine
was statistically significant for the 13 and
17-year-olds (Chart 1V-8)

9 High school students who complete ad-
vanced mathematics courses perform bet-
ter on mathematics achievement tests.
(Chart V-9)

10 Additional years of mathematics course tak-
Ny 1s associated with higher mathematics
achievement scores (Chart 1V-10)

11 Scholastic Aptitude Test {SAT) scores
dechined from 1969-1980; however, (981
scores remained at the 1980 low point.
{Chart IV-11) ~

12 Regarding SAT scores, the mathematics
scores for men have consistently been well
above those for women, and since 1972 ver-
bal scores for men have also exceeded
those of women. (Chart (V-12):

13 College-bound students who intended to
major in biological sciences, engineering,
math and physicat sciences had SAT scores
that were above the average for all college
bound seniors. (Chart 1V-12)

14 The coliege:-bound seniors scoring, on the
average, highest on their SAT's, tend to plan
on studying science, engineering, Mmathe-
matics. or English literature. (Chart {V.13)

15 in contrast to the SAT scores, the Admis-
sions Testing Program Achievement Tests
scores, averaged across all subjects,
have held s,teady over the past six years,
within a range of 526 1n 1972 to 538 1n 1976.
{Chart IV-14)

Higher Education

As reflected by Graduate Record Examination
{GRE) scores there were no statistically significant
changes in either the verbal or auantitative apti-
tudes of prospective science graduate students.
{Charts IV-15, 16)

o
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Chart W 1.,’Factors contributing to
'achlevement on: sprlng mathematlcs
7S ) *"  scores:

“ -
W N

- w0 .

Factors Ranked by Order of Importance

mathematics scores

Background Factors
Fali Mathematics Scores®
Parental Education®

Classroom Teacher, 7 to 13 Students

Among background factors, fall mathematics scores, parental education, and race contributed to

.

*Stutisticatly signiticant etfest on spring mathamatics scores based on the results of a muttiple regrossion analysis (R~ 8651}

-Sourco: The Conditlon of Education, NCES, 1982, p, 181,

P e

FATRy

Race* o

Compensatory Education ) © g

Family income 4 i,

Among instructional factors, large group instruction and tutoring contnibuted to mathematics scores, ’ ,

although time with a tutor was negatively associated ’

Instructionat Grouping Factors T
Classroom Teacher, Over 20 Students® *

Tutor®

Ciassroom leacher, 14 to 20 Students :

independent Work Program Matenais o )

ClassroomiSpecial Teacher, 1 lo 6 Students gt

R T T AT VNN

Table IV-1: Mean mathematics achievement scores of Tue Soent i Instructional Groupin Moan Math Scor

students In Grades 1 to 6 for significant-instructional 1me Spentn instructional arouping afseores :
groupings, by time spent In Instruction: spring 1976 - Classroom teacher. over 20 students _;
No Tune 524.24 .

Less than 10 Percent 519.87

o . ” 10to 19 Percent 523.90

LI ) 20to 29 Percent 523 44

3 30 fercent and Qver 527 49

0‘ .
*Tutor

i g No Time 525.50

Less Than 4 Percent 519.58

4 Percenta 4 Over 521.81

s

Source. U.S. Oftico ot Education, Otfice of Evaluation and D} Ination, Study of Sustaining Effects of Com-
\ pensatoty Education on 8asic Skilis spacial tabulptipns. . i




.Chart IV-2: Effects of time spent in
mathematics instruction on’
achievement.scores

Time spent in mathematics classes had a siight effect on mathematics achtévement
-students.

o

of grade school

K *

530

525

Mean Score

520

55

7

-
T e

aa et

47
Minutes

51 57
Minutes Minutes

Tune in Instruction Per Day

60
Minutes

2

Source: The Conditian ot Education, NCES, 1982, p, 117,
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.~ Table IV-2: Matﬁemaﬂcs achievement scores. of students'in
grades 1 to 6, by edticational  attaininent of adult in household
and time in instruction per.day: spring 1976

pensatory Education on Basfc Skills, special labulallons.
. v

[ A v 7ex: Provided by ERIC

-
~

. item Mean Mathematics Scores
Education of Aduit Household Men ber
Male of Househoid:
8thGrade or Less 572 89
1103 Years of High School 523.34
High School Graduate 525.79
Some College 526.77
’ College Degree 529 35
Post-Graduate 533 07 :
\ <
Female of Household' -
8th Grade or Less 523.82 :
1to 3 Years of High School 522 37 3
High School Graduate 525 61 p
Some College 530 68 .
College Degree 530 58 ;
. Post G-aduate 528 05 ‘
"
Time 1 Instruction Per Day . :
3 Mathematics 3
: 47 Minutes 522 49 N
51 Minutes 524.43
57 Minutes 526.39 !
. 60 Minutes 527.95 s :
Source. U.S. Office of Educatiun, Office of Evaluation and D Siudy of sﬁsl;lnlnq Effects of Com. i




While mathematlcal achievement test scores for 19-, 13-, and 17-year-alds fell natlonally between 1973

and 1978, blacks’ scores showed signiticant gains among the 9.year-olds.

: Change in mathematics
performance of 9, 13-, und 17-year-

.Chart IV-3

olds: 1973 to 1978

9-Year-Olds

o
=
Q

4
«

Q
’
@
-

P S gots

PR o
el
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1291100 1Ua Dy uEaN W abuey)d

Blacks

Whites

National Avarage

Sourca  Tha Condition of Education, NCES, 1982, p 189
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Table IV 3: Mean mathematics performance of 9-, 13-, and 17-year-olds, by race, type of community, and
parental educatiOn' 1973 and 1978

-

[

9-Year-Olds 13-Year-Olds 17-Year-Olds
Charactenistic 1973 1978  Change. 1973 1978 Change 1973 1978 Change
Natioriat Average 381 235.8 ~13 526 5086 ~20 517 481 -36
Race:
White ... 411 391 -2.0 56.6 54.2 ~24 545 510 ~-35
Black 23.4 26.3 2.9 318 324 0.6 335 309 -26
Type of Community'.

—-- - Disadvantaged Urban .. . 253 277 24 347 367 20 407 351 -57
Advantaged Urban 466  46.0 ~0.7 636 594 -4.2 595 573 -22
Extreme Rural. . 34.0 321 -19 50.0 452 ~48 48 4 46 4 ~-20

Parental Education 2.
Not Graduated from
High School 311 28.7 -23 428 403 ~25 425 377 -47
Graduated from
High Echool 39.3 369 -24 52.1 496 -26 500 455 - 4.6
Post High School . 44.3 426 -1.7 608 582 -25 579 541 -38

:Communities ate delined as une of threo types. disadvantaged urban — cities with 8 pOpuIAtivA GIBALBE D4R JUVUWL whiei6 o Tugh piuput livt of the wusadents are un weitaie ui ale noi
— citios with a popuiation greater than 200,000 .vhore & high plupuitivie vl Ly (891001 &6 11 PIUTESIVHAL UL Maidyeual positiviis, and ealieme

rogularly empioyed, advantaged urban
rural - areas with a population ¢ undef

Threo iavels ot parental educltlon e1¢ definad. Thos? whose parents did not graduate from hugh Suhuul, [RuSe whiy Hiave dl Jeast viie paieit wiiv giddualed Lud myh Sotivul, aud thuse whu
have at foast ona parent with some posthglh school educatiof.

10,000 where most of tho residonts are {armers or farm workers,

Hote: Pe(cent corract on Identicat mathematics itoms for agsessments in 1973 and 1978,

Soutce. U.5. Depertmeont ohEducanon. National Jnstitute of Educatiop, Nationai Assessment uf Educatiunal Pruyiess, Maihemeired: Iaz:)nmw. Bopurl. Summaiy Vowume, Apiis 1980
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Chart IV-4: Mathematical knowledge

Although the gap appears to be narrowing between assessments, the mathematical knowledg.e of

of 8-, 13-, and 17-year olds: 1978 - black students was substantially lower than that of white students in 1978,
- - - o
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'i'able IV-4: Mean percent correct responses of . 9,, 13, and 17- year-olds on the same

° mathematics exercises; by:race: 1978
Mathematical Applications
Yearly , Yearly
Progression : Progression

Race 9-Year-Olds 13-Year-Oids Rate? 13-Year-Olds 17-Year-Olds Rate?

Same 33 ltems Same 83 Items

All Races 36 4 648 1556 383 551 95
White 386 68 1 152 408 58 4 9.4
Black 267 485 16 1 256 35.3 8.4

Mathematical Knowledge'

Same 78 items Sarne 120 ltems

All Races 534 77.0 96 648 769 44
White 558 800 94 67, 796 a1
Black 429 622 9.7 507 60.9 4.7

Mathematical Skilis®

Same 98 ltems Same 2°8 items

All Races 416 69 6 137 486 66 1 80
White 439 731 13.6 518 69.2 75
Black 206 519 14.1 324 472 9.9

Assassment areas inciude the following cogmtivo abisties, Mathematical knowiedge — abfiity toiecail and iacugnizo lauls, definitions and symbols,
mathematical Skt — abiity lv perform mathematical computations, maks measuremeonts, ioad graphs ond tabies, perjorm googiaphic and sigebraic
manipuiations and estimate answers to computations and messuroments, mathematical applicstion - sbiiity {o suive typieal textbook problems,
solve nonrouting pvoblems. ostimata answors, and yse mathematlics in reasoning and making judgaments.

“Yeariy progression rate (n mean percent correct roSponses betweon younger and clder age groups is dotermined by using the snnual compound
growth fate fotmuta t = yR,iRs~ 1, whore t= number of yoars dilference In age (4), R,, = score for older age group, and R, = Score for younger age
group, .

Suurce. W.5. Department ot Education, National institute o} Education, Nat 1 A of Educ. tional Progross, Mathemalticsi Knowledge and
Skills, Seiectea Resuils trom the Secony Assossment of Mamomlucs, Raport No. 09 MA 02, A, ..ust 1979, Mathematical Applications. Sslected
fosults from the S dA t of Meth Ics, Réport No. 29-MA 03, Augusl 1979,
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Chart IV.5: C

hanges in science
achievement for 9-, 13- and 17-year olds: .

Overa!l achisvement in science déél(n( d for all age groups at every test interval. All three declines in the
first National Assessment and Educational Progress NAEP Testing interval were statistically signiti

N

B

1969.77 cant {(at the .05 level) while only that for 17.year-olds was significant in the second interval.
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©
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[§] ¥ 3
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C‘hart IV-6: Changes in physicql sclence: Achievement In the physlca sclences declined for all age groups at every test Interval. All three

achievement 1969-77 for 95 13- and declines In the first ipteryativere statistically significant (at the .05 level) while the declines fortho nine:
t7-yeé|" olds: National Asses);\% year-olds and 17-yedr-olds ware significant I the-second interval,

ent of ‘ .
Educational Pr gress - )

Agc‘{

¥

197273 197677 197273 197677

Mean Chainge -1.5 -13
Standard Emgr 6 6

Mean Change -26 -8
Standaid Error 7 8
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Chart IV-7: Changes in blology 'Alltl‘u;u‘gh it 'appgars t‘tilat agt‘liazenﬁ?nt I'n H11<7; blolog:gal sg:?n?as detlzlln?d '?t: all three age group:.;in tt:a
X . 113. rst interval and continued to decline for 17 year olds while improving for the younger groups, the only
17?:?:;?(;29?}&-1?06:877)\21228’I:I:;n?r:g statistically significant change (at the .05 level) occurred fot the 17 year-olds beiween 1969.70 and .

197271,
s . Educational Progress -

Age 9_ Age 13

1972.73 197677
1972.73  1976-77 _——

Mean Change -1.3 +.9

Mean Change -10 +1.4 Standard Error 7

Standard Error 6 4

N

Mean change 10 percerage

correct trom 196970
o
cutre t from 1969 70

Mean change in percentage

[ . N } i
* -
1969 70 197273 1976 /2 1969 70 1972 73 1976 77
Year ot assessment Year of asuessment
Age 17
0
s A
2
Ty 1k -
23 -
4
-
=2
52
22 et A -
=
3 197273 197677
P Meun Change =12 -11
Standgarg Giror ] 7
L4
\ <
3 B
1999 1Yy72 73 1976 77 1
Year of assestmept
— . §
Raiical Y, Source: National Assessmant of Educational Progress, Taree National Assessmonts of Science Changes in Achievement 196977 p 7
Q )
CERIC 200 ' 201, 1
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Table IV-5, 6, 7: Change In sclence achievement, 1,969:?:? for 9., 13-, and 17-year olds:
National Assessmeiit of Educational Progress

k]
]

-~

item

9.year olds
All exercises
fMean percent correct
Standard error

Physical science
Mean percent correct
Standard error

. Biological science
Mean percent correct
Standard error

13-year olds
Alt exercyses
Mean percent ¢ornmnct
Standard error

Physical science
Mean percent .« urrect
Standard error

Biological science
Mean percent corract
Standard error

17 year olds
All exercises
Mean percent correct
Standard error

Physical science
Mean percent (orrect
Standard error
Biologicat science
Mean percent correct
Standard error

1969 70 and 1972 73 items

1969 70

6097
35

56 70

7035
38

60 18
40

59 67
42

60 89
51

45 25
34

42 87
38

52 30
42

197273

59 81
44

5521

18

6933
40

58 47
47

5710

51

5963
50

42 46
32

3934
35

5112
42

Change

117

149
61

- 102
55

171
62

* - 258
66

126
n

'-279
a7

*-352
52

59

o

1972-73 and 1976-77 tems

1972 73

5233
42

47 50
42

57 85
45
54 47

40

50 43
41

6108
45

48 44
37

46 83
37

53 30
49

1976-77

5224
45

46 24
44

59 22
55

5380
42

49 59

6199
50

46 49
44

44 45
43

52 19
50

Change

*-126

192

*-238

-009
62

61

138
7

- 67 <
58

- 84
- 58

92
67

57

57

-112
70

*

THRE

o [

g . 'ghqnqe stotistically significant at the 0,05 lovel.
Year of assodsmiot for 12:yoarolds Is 1969,
) Sources Duarman, Nancy B., and.Plisko, Vafens White,. The Coqthon of Edgeation, 1979 Evition, », 176,

RIC*

BRI A 1 7ext Provided by ERiC °
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Chart IV-8: .Changes in mathematical
achievement, 1973-78, for 9-, 13., and
17-year«old5' Natlonal Assessment of

the assessed areas.
Educational Progress .

Overali mathematics achievement declined for all three age groups with the decline for the two older
groups being statistically signiticant at the .05 level, with the exception of the knowledge items. Where
there were no statistically significant differences, the older the group the steeper the decline in each of
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Chart IV-9: Mathematics test scores
of high school seniors related to
types of coursés taken .

matics courses performed significa
had completed lower-level courses

Within each racialiethnic group, high schoo, seniars who had compieted increasingly complea mathe

Q{I‘y better on the mathemat.cs achievement test than students who
ohly.

80

60

40

Mean Score on Mathematics 1 Test

20

[ ] Argebrat only

[:] Algebra | and Geometry

Algebra |, Geometry
and Algebra Il

B Algebra |, Geometry, Algebra Il
; and Trigonometry

N @
Algebra |, Geometry, Algebra I,
Trigonometry, and Calculus

Hispame

Amencan Indian/

Alaskan Native

Asian or Pacific
Islander

Saurce Ths Cordition ol Education, NCES. 1982, p 197
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: Mean. mathematics test scores of high school semors, by types of mathematics courses taken

L : and raclal/ethnic group 1980
Algebra |, Algebra |,
) Algebra | Geometry, Geometry
L Algebra i Geometry, Algebra I, Algevra Il
i Alg.bra | and and and Tngonometry,
Characteristic Only Geometry Algebra li Tngonometry and Calculus
Math  Math Math  Math Math  Math Math  Matb Math  Math
\ Test Test Test Test Test Test Test Test Test Test
l ] | 1 | ] I 1 i 1]
Mean Test Score’
| White 4944 4830 5374 5223 555 5502 6007 5921 6265 6264
. Black . 4185 4469 46.63 47.36 4890 4907 5346 53.26 5559 56 22
Hispanic 4439 4574 4908 49.29 5106 50863 5409 5392 5059 5756
o American Indian or
1 Alaskan Native . 4554 4570 4988 4995 5335 5195 5559 53.20 6206 59.36
. Asianor Pacificislander .. . 50.80° 5130 5390 54,97 5625 5810 5947 6050 6395 6398
- Mathematics test | was designed to o basic P ng I¥Q KIS, while h S (oSt m 3 (N® SRS Al A Mghir .€v61, BoLdube vdLl: dui vl Ludl auwis i3
shndardlzod! compsr(tona can only bo mldo within sach test. *

’\ -Note: Scores aro, standardized to a moan of 50 points and a standard doviatlon of 10 points.

SOurco LS. Depattment of Education, Nallonal Centor for Education Stansucs. 1980 Mlnh Schooi and Boyond Study, unpublished labulations. /
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Chart IV-10: Mathematics test scores
of high school seniors related to
years of coursework

[
I
i

}

-

Additional years of mathematics were associated with higher mathematics test scores, although wh‘lte
and Asian students with fewer years of math often performed better than other racialiethnic groups

with more years.

<

1060
[} No Math Courses
. I:] Less Than 1 Year
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Source The Condition of Educatton, NCES; 1982, p 195
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Table IV-10: Mean mathematics test scoros of high school seniors, by number of years of mathematics

. . taken, racial/ethnic_group, sex, and socioeconomic status: 1980 . \ /
E . _ . s '
¥ —
; Mathematics Test | Scores' Mathematics Test Il Scores’
’ ’ Number of Years Number of Years
s of Mathematlcs Taken of Mathematics Taken
T

Less Less Less 3. Levs Less Less 3

Than Than Than Years Than Than Than Years *

! 2 3 or 1 2 3 or
Charactenstic None Year Years Years More None Year Years  Years More

Mean Test Score

RacialEthmc Group N .
White 45 66 48 07 5239 57 54 58 87 45 04 47 41 5109 56 52 58 60
Hispanic 4192 42 06 44.44 49 92 50 27 45 04 44 53 46 32 50 22 8169
v Biack 40 51 4113 4262 46 80 48 88 42 71 43 60 45 50 47 49 4990
- Amarican Ind-an or
Alaskan Natve 4113 45 96 4568 5197 53 30 4157 45 08 46.77 50 71 50 06
Astan or Pacific
Istander 5127 47 27 5158 58 30 60 1§ 44 94 46 05 52 46 59 82 62 41
Sex
Maie 4519 47 85 5141 57 45 58 39 45 45 47 62 5072 56 69 58 24
Female 4508 46 65 5036 54 9¢ 56 21 44 60 46 43 49 81 5413 56 33

Socoeconomic Status .
Low 4438 4446 4612 5086 5141 4500 4540 4682 5039 5227

Middie 4537 4790 5116 56 07 57 11 44 82 a7 27 50 27 55 05 57 20
High 47 47 49 83 54.69 5901 6038 46.84 48 61 53 21 58 26 £§9 99
: L]
‘Mathamatics test { was designed 1o m 0 basic comp ing VO 3KI18, Wwhiw MA{NEMatius (€34 « Measuiau (e SKin3 at @ hignos @vet Bovause oavi 3ui vl 1631 Suniea

“sfandardized, compatilsons can only be made within sach tost.
! Note: Scows ale standargdized to a mean of 50 points and a standard deviation of 1€ polnts,
soutce, U S. Department of Education, Nationai Centet for Education Statistics, 1980 High Schout ang Btyond Study, unpubnshed tabuiatiuns
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Chart IV-11: Scholastic Aptitude. Test
{SAT) score averages for college-
bgund seniors, 1967-81

\

Table 1V-11: SAT score averages
for college-bound seniors,
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For 1981, tho average verbal and mathematical svaies weie identical to the averages of 1980
predecessors. For the first time since the score decline began, neither the vorbal nor mathematical
score averages declined from the previous year. Men outperform women on the verbal test with average
scores of 430 versus 418. This difference by sex has widened trom 3 points tn 1976 to 12 points 1n 1981,
Part of this difference may be due to the larger number of women taking the iest. in the mathematical
section. average scores for males increased one point from the previous year to 492, and thnse tor
females remained the same a3 in the previous two years (443). Between 1973 and 1981. the difference In
male and female averages widened from 42 points to 49 points. This ditference is even greater for stu-
dents with an outstanding high schooi record, men in the top tenth of their class have a mathematical
average that is 63 points higher than that of women iIn the top tenth of their class.
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Chart IV-12: Scholastic Aptitude Test

(SAT) score averag

[

as for'college-
bound seniors

From 1973 to 1981, the national mean SAT verbal and math scores dropped\from 445 and 481 to 424 and
486, respactively. During the same time period, among college bound \yho Intended to major in
biologlcal sclence, engineering, math and physical science, SAT verbal a

math scores remalned

N above the average {or all coliege-bound-seniors.
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Tablo lV 12. Scholastic Apmudé Test (SAT) scores of college-bound senlors, by intended area of study

v
K
&

q

. 1973 to 198]
1973 1975 1977 1979 1981
Intended Area
of Study Verbal Math Verbal Math Verba! Math Verbal Math Verbal Math
|
‘Mean Test Score
4
Nationatl “otat . 445 481 434 472 429 470 427 467 424 466
Art and Humanities . - — —_ - 444 460 436 452 434 453
Architecture/Environmental Design 438 515 430 507 425 505 418 495 414 489
Art . 440 451 435 445 412 425 404 a1 403 a1
EngllshILiterature ~ 500 481 488 465 504 478 505 478 507 482
Foreign Language 491 498 481 486 481 483 475 476 474 477
Music . 465 487 448 464 445 463 437 456 435 454
Philosophy and Religion 479 500 469 484 467 487 465 482 463 481
Theater Arts , - — - - 447 . 438 437 433 439 436
. Biological Sciences and Related Areas - - - - 438 479 435 472 433 472
Agriculture . . 427 471 423 459 418 457 408 443 404 440
Biological Sciences 493 533 481 525 475 515 472 507 an 504
Forestry/Conservation — — - - 426 467 420 456 418 452
Health and Medical —_ — - - 433 474 430 469 ) 428 469
Nursing and Health 419 444 410 444 - - - - _ —
Business, Commerce, and Communication - - - - 412 454 408 448 406 446
Business and Commerce 409 463 406 461 402 453 400 447 308 446
Communications 476 483 458 461 459 460 448 449 443 446
Physical Sciences and Related Areas - —_ —_ —_— 454 549 448 535 443 527
Computer SciencelSystems Analysis - - - - 422 505 419 498 416 492 -
Enjineering 460 548 450 541 448 546 445 536 446 534
Matncmatics . 481 595 463 580 464 588 459 580 456 572
Physical Sciences, 505 570 501 565 500 572 498 561 498 558
Social Sciences and Related Areas - - f - - 432 453 429 449 429 449
Educationd. . 418 449 405 434 400 426 392 420 391 418
Ethnic Studies - - - — 381 396 372 386 381 395
Geography .. .. - — - — 421 473 438 481 422 474
History and Cultures — -_ - - 478 474 478 471 482 472
Home Economics 113 441 409 442 399 428 389 417 383 411
Library Science - — - — 478 453 476 448 464 431
Military Science —_ - — - 435 489 434 481 433 474
Psychology - - - - 444 455 435 447 433 447
Social Sciences 476 490 465 476 456 474 455 472 456 474
Miscellaneous - - — - 431 473 420 458 420 459
Other. . . - - 422 458 .396 430 395 431
Trage anc Vocatnonal 400 450 370 405 357 400 353 394 350 391
Undecided - —_ — —_ 448 491 4441 480 440 480
Other/Undecided 446 489 438 477 - o - - —_ -

!w

—No( Avaliable,
uou:«tm and 1975 data are based on a0 porcenf random samplo
$Ouriat Pollana Enlunco Examination

W e College Soard, conyright.

~

Board, A Summary ol SAT Score smlsllcs for cOIicgc Boatd c.ndldaus.

<

1976, Nctional Report, COIugrBound Seniors, 1979, 1981 and unpumlshod
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Chart IV-13; Intended undergraduate
fields of college-bound seniors, by
combined average SAT scores,
1980-81
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und seniors planning to study the physical sciences and mathematics have h:gher SAT
the average than those planning to major in other flelds,

Source Admisstons Testing Program of the Cotiwge Board Natonal Report Coflege Bound Sonors 1961 p 18
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. Table W:13: intended undergraduate fiel&s of college bourid seniors by
SAT scores, 1980-81

ERIC .

3
PR A v et Provided by ERC
[}
’

Number Fesponding . 906,195 Total
SAT SAT Selected SAT
Verbal Mean Math Mean Totals
Arts and Humanities 434 453 887
Archutecture/Environmental Design 414 489 903
Art L. 403 a1 824
Enghshiliterature 507 482 989
Foreign Languages 474 477 951
Music . . 435 454 889
Phitosophy and Rehgron 463 481 944
Theater Arts 439 L 436 875
Biological Sciences and Related Areas 433 472 905
Agneculture 404 440 844
Biological Sciences 471 504 975
Forestry/Conservation 418 452 870
- Health and Medical 428 469 897
Business, Commerce, and Communications 406 446 852
Business and Commerce 398 446 844
Communications 443 446 889
Physical Sciences and Related Areas 443 527 970
i Computer Science/Systems Analysis 416 492 908
Engineering 446 534 980
Malhematics 456 572 1028
Physical Sciences 498 558 1056
*{ « Social Sciences and Related Areas 429 149 878
' Education 391 418 809
. Ethnic Ctudies 381 395 776
\ Geography 422 474 896
History and Cuitures 482 a72 954
Home Economics 383 411 794
Library Science 464 431 895
Military Science 433 474 907
Psychology 433 447 880
Social Sciences 456 474 930
Miscellaneous 420 459 879
Other . 395 431 826
Trade and Vocationa! 350 m . 741
Undecided 440 480 920
: Spu'rc.: Admissions Testing Prog of the Collego Board, Nationai Repori, Colloge Bolnd Senlors, 1981, p. 18.
O
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Chart IV-14: Admissions Testing
Program (ATP) achievement test
score averages, 1972-81

-

A

for physics tests Increased significantly from 1979 to 1981.
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Source  Admissions tasting program of tho college bourd,

ERI
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Nalionat Roport College Bound Senrars 1977 1074, 1979 1980, 198t

The average Achievement Test scores range from 526 (1972) to 532 (1981). The numbor of students tak-
ing the Achlevoment Tests, however, decreased 41% between 1972 and 1981. Also, the average scores
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Table lV-‘l&: Admissions Testing P}ogram (ATP) achievement test score averages, 1972.81

‘v

1977

1972 1973 1974 1975 1976 1978 1979 1980 1981
AV AV AV AV AV AV AV AV AV AV
Average for all
Achipvement Tests 526 527 533 f31 O34 631 531 529 H32 532
English Composition H16 517 517 H1h 53" Y16 G120 Hid “1E 512
Mathematics Levell a1 537 haih Hedy At H3 ) Hal 537 5136 539
American History and
Socal Studies 1492 498 498 494 493 390 196 480 501 08
Biology 535 532 545 H44 Ha 5473 HA44 H47 591 546
Chemtstry 568 572 581 569 H67 a7 517 H15 573 571 ¢
Mathematics Level il n‘a nia nia 660 665 Bhs 665 657 653 654
French 539 54 160 5673 Hh 3 HH3 560 HH4 6550 546
Spanish 530 %39 560 e Y4/ H15 664 42 524 529
Literatuwe nla na n/a AR H2% 526 hirt 622 524 517
Physics n/a n/a nia 6011 592 593 H9 1 580 592 595
German n/a nfa a 547 fHiHh 661 5653 550 552 551
European History and
World Culture s n/a nii n/a A21 H31 h06 507 516 539 544
Latin nia nia n/.\y 514 6H24 517 508 524 529 548
Hebrow n/a nia na 511 579 581 589 588 600 602
Russian n/a nfa niag 530 HH9 h75 587 6173 622 642
Average SAT scores for takers of
Achievement teots”®
Verbal . 501 504 507 508 506 505,
Mathematics 551 5653 554 6564 557 557
AV = Moan

*Oata not computad priot tu 1976. Data for 1976 are estimated from scores of individual achiovamont 1osta far that year
Source. Admissions Tesitng Program of the Cotloge Boatd, Nations! Report. Collegy, Bound Semwrs, 1977 ¢ 8, 19/8, pp

o — =

|
1
!

V314, 1979, pp 13144810 1980, pp 13 14, 1981, pp 1314
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l‘ Chart IV-15: Graduate Record As reflected by GRE scores, there have been no significant changes in the quantitative aptitude of pros-
| ‘ !
' Examination quantitative aptitude pective sclence graduate students. However, candidates in the life sclences and baslc soclal sclences
| ) mean scores for prospectlve avaragoe noticeably lower than those in.other science disciplines.
graduate students in science, :
1970.78
00
Mathematical Sciences
LA L LI LEE LY LT Y T /
ot % BT % A . -."---. -.--O""'-“.. -.-.-.'""'--.-.--------------
-” ~.~ Seeet - " Wt W vws W Gaws M
g G50~‘-‘—‘-—"" .\'\.»—--—-—"-—--—\'\-_._ - .
< € Engineering
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z ' . \
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» 600 o -1
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‘g ;7‘)0--———-"‘” faay I S  S
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’ " ———— ——
by b L -
M . 1976 192 1972 1973 1974 1975 9/6 1977
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Sourcn Natonal Science Foundalion Sceace Indicators 1980
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. fable Iv-15: N‘dmbar of students taklnsj ‘Admissions Testing Program (ATP) achievement tests, 1972:81

e = ui <o

B B 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

; Enghsh Composttion 313,000 275,196 228,300 211852 212,796 200,539 195,173 187,266 184,714 182,939
Mathematics Levei | 240.000° 210,734 172,032 158,06 1 158,327 149,918 146,426 145,572 146,172 145,851
American History and -

Social Studies 105.000° 87.179 71,289 64.089 64.139 63.111 60,687 58.005 55,997 54,717
Biology 51,000° 50,521 46,468 46,383 46,041 44,897 47,291 43.002 40.580 40,480
Chemistry . 48.000° 42,863 36.521 33.056 34,294 35.009 35.007 34,159 34,473 34,494
Mathematics Levet i nl/a nia nla 29,334 32,153 30.497 32,743 34,513 34,990 37,592
French 52.000° 47,475 38,240 33.868 31,087 27,298 25,673 23.621 23,823 23,239
Spanish 34.000° 33,212 27.814 26,000° 26,019 24,238 24,356 23,528 25,039 25,350
Literature nia n/a na 21.000* 21,523 19,284 18,281 17,012 17,158 16,405
Physics nia nia nla 12.000* 15644 15,882 15,408 15,046 14,656 15,897
German n/a nfa nia 7.000° 6,312 5,650 5.524 5.154 4,801 4,682
European History and !
World Cultures nia nia nla 5,000* 3.367 2,426 3.527 3.420 3,469 3,229

Latin nla n/a n/a 2.000° 1,698 1,259 1,425 1,570 1.823 2,114
Hebrow nla n/a nfa 1.000* 732 713 624 637 543 499
Russian n/a nla n/a 500* 478 352 402 KRB 34 347
Average 335,000° 294678 246,622 228,115 228,227 212,712 208,844 201,392 200,038 198,922

+ tEatimated ) ‘\

* Sourew Admissions Testing Program of tha College Boatd, National Regort, Collega Bound Senlors, 1977, p. 8, 1978, pp. 1314, 1979, pp. 13 14, 1980, pp 13 14, 1981, pp. 13 14
.
" \




Chart IV-16:  Graduate Record
Examination verbal aptitude mean

«

*

O
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As reflected by GRE scores, there have been no significant changes in the verbal aptitude of prospec-
tive science graduate students. However, engineering candidates averaged noticeably lower than those
In other sclence disciplines.

‘ scores for prospectig‘e graduate \
R students_in science, 1970-78__ :
550 - A
i Physical Scie Basic Social Sclences
ysical Sciences
s o - e ~/ Y, - \
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.. Table.V-16: Trends in Graduate Récord E

o
'

xamination-mean verbal andfquant\itative tests

1970171 ~ 197778

h S

!

cores by field,

L

. L . Aptitude Type _ 1970/7.L . 197172 197273 1973/74 1974175 197576 - - 197677 197 7+78~--—-
Pros séctive fiefd of .
¢ aduate study
v Science Fields
: \ 512 500\ 519 502 508 500 514 517
Phystcal Sciences Q 650 643 648 648 630 623 634 636
- \ 517 495 510 513 506 520 513 504
Mathematical Sciences Q 675 673 676 675 661 673 666 669
\" 444 448 455 449 440 an 462 459
Engtneering Q 656 651 665 663 649 654 657 657
\ 491 4aNn 504 508 © 508 506 506 503
Life Sciences Q 556 563 570 569 568 557 558 559
N N \ 533 527 522 525 521 534 526 516
Basic Social Sciences Q 530 526 521 521 518 526 518 414
% Nonscience Fields
N . \ 500 502 509 508 502 513 507 498
Health Professigns Q 496 501 508 507 513 530 527 517
\ 472 463 452 449 454 464 454 446
Education Q 462 457 450 442 445 459 449 449
\ 546 534 537 541 542 537 543 532
Arts and Humanities Q 494 492 493 494 490 494 502 497
\ 492 482 484 493 488 471 a77 483
Apphied Social Sciences Q 480 475 a75 477 464 461 465 472
: \ 496 490 501 498 496 507 498 486
- Other Nonscience .. Q 498 500 502 495 498 509 510 504
. . v &
PR T : o "
,ﬁ, R ) “*Note! Vavorbal, O = quantitativo. Standard dovl‘ﬂonq cannot be.compultad for all yoars. For 1976/77, however, standard deviations rangod baiween 100 and 133,
’ Sources: Data for the years 1970)71 through 1074175 are from hon@ln-’lll_leon sample study cf oxaminees of those yoars Sue Robert F Boldl, Trends in Aplitude of Graduaté Students in
Do Sclence (Princoton, N J~ Educational Testing Service), p. 20, Mean scoros for 1975176 and 1967177 ware catoulated from unpublished tugulat hod by the Ed Tosting Ser.
‘ vicebased on the test results of a high proportion of aff examineos of those years. Mean scoras for 1977178 are [rom A Summary of Data Collected from Grad te Record E Test
t',' T Takers,During 1977/78, Dats Summarty ReportA3 (Princoton, N.J.: §Qucp|loqul Tosting Sorvico), Fabruary 1978, Tablex 13, {4 and 42. pp: 42, 81-84 and 8588, .
o+ . Seofiguio 55, . I ) . - )
¢+ - Sowce: Natlonal Sclonce Foundatfaon, Science Indiéafors — 1930 ‘ s

' A
o «

<




Chapter V
DEGREE DATA

O

ERIC

Aruitoxt provided by Eic:
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INTRODUCTION

A traditional measure of educational achieve-
mentis a degree Patterns of degree earningderive
from many influences resources {Chap 1). ndivid-
ual desires and abiiity (Chaps 1t and IV) and
economic and social conditions, to hist a few In
this chapter data are presented showing patterns
i stience degree edrning at ail levels

The degrees data contained in this chapter are
qrouped nto three categones. total number of
earned degrees by subject and level, percentdistn-
bution of earned degrees by subject and level, and
deygiee and distibution data for women and
menorities

@

HIGHLIGHTS
Earned Degrees

1

j\-
Between 1970 and 1979. the tolal number of
associate degrees in science/engineering re

tated occupat:~nal curncuia increased by
183 7% (Chart v-1)

The total number uf degrees a vdrded in most

science disciphines peaked in the early 1970's -

and has now declined, however. Bachelor's
degrees in engineenng continue to chimb
(Charts V-3 to 10)

in 1979 80, Wumen obatined more degrees in
mathematics education at the bachelor’'s and
master’'s level than men. {(Chart V 11)

From 1975 10 1980 earned bachelor's degrees
N mathematics. statistics, and secondary
teaching decreased by 42% Computer
science degrees increased by 145% In
universities 83° of computer science
degrees are from computer science depart-
ments. in public colleges the fractionis 56%o
However, many public colieges have joint
mathematics ang computer science depart
ments (Table V 14C)

Distribution:

1 As a percent of total associate degrees,
scienc engineering related occupational
curn  a grew from 25% to 37.5% between
1970 und 1979. (Chart V-2)

2 The number of science degrees as a percent
of alldegrees declined at all degree levels be-
- tween 1968 69 and 1978-79.(Charts V-12to 14)

Women and Minorities:

1. Witha few exceptions, the number of science
degrees at all levels earned by females has
steadily increased. {Charts V-15to 17)

2 Women have increased their share of science
degrees in almost every discipline and at
every level. (Charts V-18 to 20)

3 Minortties earn a greater percent of
bachelor's degrees in the social sciences
than in the naturatl sciences. (Chart V-21)

237
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degrees, sciencelengineering-related

Chart V-1: Earned associate
183.7% since 1970.

The total number of degrees in science/engineering related occupational curricula has increased by

occupational curricula, 1970-71 to . 8
1978-79.. . . . . e e o —_— .
20
/
1] 18 | 4
?
. 16 - ' -

Number ¢ deg ees earned ttens of thousands:

Total, Sciencel/Engineering
Related

\

Health Services/Paramedical
Technologies

st
st

——/

Natural Sclence
Technologies

Data Processlﬁg
Technologies

™ Mechanical/Engineering
Technologies

-LL'-“-:..;:.::.;:-.::—--—--I- — m— wews § wweu 8

e 1.7 m.-.——!- " nte” & Sodnd “o® Sabel V¢
{ |

'\ SSEL INE WA M Wena o)
f’

RS T Se—
L

R FEE R TR R AR LR AR AR RN o
XK

-—-.—-——-—--—-—Au—o—-n

v
1970 71 1971 72 197273 197374 1974 75 1975 76 1976 77

(Data Not Avanabler

197778

1978.79

Table V-1: Earned associate' degrees in sclencelenglneering-related occupational curricula, 1970 71 to 197879

Percent Change

; " . 273" ¢ 7 75 78.

Curncutum Category and Division 1970 71 197172 197273 1973 74 1974 75 197576 1977 78 1978.79 1970.71 1978.79
A Curncula Totat 272862 313757 337 757 369,943 368 122 422.586 524,057 515371 889
O« ypationat Curnicula
SerensedEngineenng Related 68213 43 069 94623 107 332 118.505 127,579 194,270 193.507 1837

Data Pro essing Techrotugues, 7 264 7841 7640 6998 68214 7176 10.830 12,454 646
Hezaith Services. Paramedical
Technoiogies 24 370 32 288 42910 51207 57943 61.918 90575 90,022 269 4
MuechamcatEngineernng
T hnotugies, 30172 34 546 34781 37631 0775 45 169 71617 71,288 136 3
Natural SGence Technologies 6,107 8.394 4292 11,496 12 966 13,316 21,248 19,743 2233
A Other Curnivula 204.649 230.690 243134 26¢,611 269.617 295,007 329,787 321.864 60.3

. *Does not include those bolow the tochnical
- JAn ass0Cixto degros (s usually one granted

; ' ‘;‘\“‘ e

og-somiprofossional lovot
l{r/fho first two years of formal acadomic stugy

Suurces. Maiitz, Goraid S, Assocrate Degreey and Other Formai Awards Beiow ihe BavctiBuiedate Anagsi ol &7 year Tionds, p B. Popiu, Andiow J and Waiis, Agnos Q,, Associate
Do‘guoa and Other Formal Awards Bolow the \BacCataureate, p. 6.
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:Chart V-2: Percent dist‘rlbut.lon of The percent of total dagrees In sciencelengineering-related occupational curricula grew from 28.10%
p 3 ' | to 37.5%.

Co associate degrees, by curriculum : N
“........ . category, 1972:73'to 1978-79 '
Data processing Data processtng Data processing
2.3% 18% 24"
* Mechanical/ ‘- Mechanical’ 2 T
\a\ed . engineening 10 5% 0 ' engineenng 138' o . ‘
QR | Q.'\’b
QQ e QQ\
Q‘Q}‘ Health ' ‘&
&'/ sciences/ &/ sewices! R !
S Aparamedical & ¢ paramedical & sciences/
4 e 12.7% S 14.9% $/ paramedical
3] 10.3% . & -4 17.5%
s 10.3% g s Arts, science, or
2 Mechgnicall . Arts, sclence, | § Arts, science, or S general programs
«» | englneering " oryerferal 8 general programs | Y 31.6%
) : " programs : 43.8% . 9
- Non-Sclence 48.5% ' ¢ : , 2
non-engineering | . on-sclence o L
related o7 non-engineering Non-science
occupational related lnon;‘englneer‘llng |
) programs occupational related occupationa
23.5% programs programs
25.6% ' 30.9%
Naturat scrence -
Naturat sciente 33, T Natutal science
28" . 38
1972.73 1974-75 1978-79
Table V-2: Percent distribution of associate degrees by curriculum category, 1979-71 — 1975-76
Curniculum Category and Division 197071 197172 197273 197374 197475 197576 197778 197879
N — o s = e e e e et e e e e - = e e N —
Al Currnicuta, Total 100 0 1000 1000 1000 1000 1000 1000 1000
Arts and Science or General Programs 545 513 435 455 438 425 329 316
Qccupahional Cutncula 465 48 7 515 54 5 56 2 575 -
SciencerEngineernng Related 250 265 280 290 05 302 371 375
Data Processing Technologies 28 25 23 19 18 17 21 24
Health Services!Paramedicat Technoio jies 89 103 127 138 149 146 17 3 175
MechanicallEngineering Technologies 111 10 103 102 165 107 137 138
Natural Science Technologies 22 27 28 3t 33 32 41 38
Nonscience/Nonengineering-Related N 205 222 235 255 256 273 301 309
Business and Commerce Technologies 160 16 3 164 177 1756 187 22 235
Pubiic Service-Related Technologies 45 59 72 8 81 86 80 74

Soufcos Mantz,Gorato S, Assocrore Degreos and Other Formai Awards Beiow 1ho Hawcariui0ate Andiyses ot 6 yout Trends, p. 8. Pepin, Andiew J and Weds, Ayties G, Assuciate Dagrees
and Other Formal Awxids Below the Baccalaureate, 1978-19,p. 6

. ERIC_ . | 0
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. Charts V-3, A&B: Earned degrees in the

blojoglcal sclences, by level or degree,
1951-5.: to 1979-80

o0 UL

A. Bachelor's Degrees

50 00C

I

10.000

30000

NLmber of gegreey earney

20000 -
19100 .
5 ! 3 L 1 toy
1951 52 1957 58 1963 64 196970 197273 76. 77 18- 79
- 77 78 79 80
B. Master’s and Doctor’s Dogrees
BULU
000 - -“‘.-‘-"‘ ....ﬂlliib.::
o] - ¢¢¢¢""
2 6000 | JEURTTLL -
5 Master's o
X ®
» 5000 \ - .
¥ ‘a‘
9:’ ‘a'
2 ®
3 4000 |- -]
3 Q -a-t"‘ ‘/
5 3000 b~ “_;"“ h
2 S esent™ Doctors
; 2000 ...-...'..ll-.llqnuﬂﬂ“‘ - =
1000 §- -]
1) L ! 1 A 1 1 1
1901 52 1957 58 1963 64 196970 197273 % 77 78 79
77 78 79 80

ek v
Grant, W Vance & Exden. Loo J, Digest of Education Statistics, 1980, National Center for Education Statistics, M.(uo/ao, p 120

.
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Table V.3: Eamed degrees In the biological sclences! conferred by institutions of higher education, by

. level of degree and by sex of student: 1951.52 to 1979-80 ’
Y , ]
i..._..._..__.. Bachelor's degrees Masler’s degrees Doctor’'s degrees
-« Year
H Tetat Men  Women Total Men  Women Total Men  Women
. 1 2 3 4 5 6 7 8 9 10
:x ) 1951 52 11,094 8.212 2,882 2.307 1.908 399 764 680 84
. 195354 9,279 6.710 2.569 1.610 1.287 323 1,077 977 100
3; . 1955.56 . 12,423 9,515 2.90¢ 1,759 1,379 380 1.025 908 17
1957-58 14,308 11,159 3.149 1.352 1,448 404 1,125 987 138
" - 1959.60 15,576 11,654 3.922 244 1,668 486 1,205 1,086 119
N 196162 16915 12136 4.779 2642 1982 660 1338 1179 159
- 196364 22,723 16,321 6.402 3.296 2,348 948 1625 1,432 193
é. 1965-66 26,916 19,368 7.548 4,232 3.085 1,147 2,097 1792 305
" 1967-68 31,826 22,968 8.840 5.506 3.959 1,547 2,784 2,345 439
YR 1969 70 37,389 27004 10.385 5.800 3,975 1.825 3.289 2.820 469
'.'. ' 1970-71 35743 25,333 10,410 5728 3,805 1.923 3.645 3,050 595
: 1971 72 37,233 26.323 10,970 6,101 4,087 2,014 3,653 3.031 622
N * 1972 13 42,233 29636 12597 6.263 4 354 1.909 3,636 2,926 710
H 1973 74 48,34C 33,245 15095 6,552 4,555 1,997 3,439 2.740 699
f:;é * - 1974.75 51.741 34612 17129 6 550 4,587 1,963 3.384 2,641 743
: 1975 76 54,275 35,420 18.755 6,582 4,497 2,085 3.392 2,663 729
= 1976-77 53,605 34,218 19,387 7.14 4.718 2,396 3.397 2,671 726
L 1977 78 51,502 31,705 19.797 6.806 4.400 2,406 3.309 2511 798
HE 1978-79 48,846 29.191 19.655 6,831 4,265 2.566 3.542 2,636 906
1979-89 46,370 26,828 19,542 6.510 4,098 2,412 3.636 2,690 946

‘Includos degrees in analomy, baclouolooy. blochemlstry, blology, bolany, entomotogy. physiology, 20ology, ana other biclogical scionces.

1,

NOTE. Although a strenuous eflorthas besen mado to pwvlda aconaietont sctie3 of data, MiNai LNANYES NAYO UL LulTEd UYOL (Mg 1 1N Yay JEQILES &i€ via3a100 ana 1puTled. ANy dagrees
classitied in oarly surveys as “litst.professional” are included above with bacheior 3 degroes, any degioes ciasnfiad 13 sgwnd prolessnas ot second iovel are ncludea with master s
degroes, Data for alt years are for 50 States and tho District ol Columbia,

. Source; Grant, W. Vance and Lind, C, Qeotge, Digest of Education Statistics, 1979, p. 122; 1980, p. 120.
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. - Charts V-4, A&B: Earned degrees in the The numbar of bachelor’s degrees In'the physical sciences declined somewhat in the early 1970's and

physical sciences, by level of degres, rose to its highest point by 1979-80. The numbers of both master's and doctor’s degrees have decreased
1951-52 t0.1979.80 Since 1970-71. “ ; ‘
A. Bachelor's Degrees
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3 16,000 |- _
> [7:] al
4] .
e .
.+ 812000 -
a
3 ) € . :
. E 8000 . -
. n 5 ] ¢ ;
P I~ . N
1000 |- ® - . — .
" ! ! I ! P I .
ARV 1957 58 1963 64 1969 70 1972 73 76- 77 78 79
77 18 79 80 ;
B. Master's and Doctor's Degrees
v » L0 -
SO0 - Master's Pt o .""""u. -
B . \‘:._.¢.g" '-......:.-_.ﬂ'--....
E 0 B --.-..- -.-
5 5000 e v
7 St
I oanco bl e’ -1
3 . " - "~ Doctor's
.{ JOOO L AL A AL X T T LY YTy T yoyypappnmpey ¥ 4
T s
Tooce .
-, .
1906 |- (1970.71) ~]
\ /
9 ! A B 1 [ |
1441 6D 1957 58 1953 64 1969 70 1972 73 76- 77 78 79
7 18 79 80
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T Table V-4: Earned degrees in the physical sciences' conferred by institutions of higher education, by ¥
‘ ; level of degree and by sex of student: United States, 1951-52 to 1979-80 .
i ! . i N 3
Bachelor's degrees Master's degrees Doctor's degrees b
Year ;
) . Totat Men  Women Total Men  Women Total Men  Women
i 1 2 3 a 5 6 7 8 9 10 B
13 e e L e
195152 12,118 10,799 1319 3054 2.830 244 1720 1.663 57 B
1953-54 9,838 8.584 1,254 2374 2,197 177 1.686 1,625 61 W
, 1955 56 11628 10140 1484 2655 2.435 220 1667 1.599 68 T
- 1957-58 14317 12659 1,658 3030 2,759 271 1655 1,589 66 N
. 1959 60 16 007 14013 1994 3.376 3,049 327 1.828 1,776 62 4
: b
1961 62 15 851 13.728 2123 3928 3,544 384 2122 2,035 87
, 1863 64 17 456 15044 2412 4 561 4,155 406 2455 2,342 113 J’
M 196566 17129 14822 2307 4,987 4 462 525 3.045 2914 131 B
: 1967-68 19.380 16739 2641 ~ 5,499 4.869 630 3.593 3,405 188 ’
1969 70 21,439 18,522 2917 5935 5093 842 4312 4,077 235 . ‘
1970 71 21412 18459 2953 626/ 5521 846 4390 9144 24 i
197172 20.745 17663 3081 6.287 5 404 883 4103 3.830 273 ;
197074 20 606 17,626 3070 6 257 5,414 843 4,006 3.738 268 f
197374 21178 17674 3504 6,062 5186 876 3.626 3,373 253 N
1974 75 20778 16,992 3786 5807 4 969 838 3.626 3.325 301 3
1975 76 21,465 17 353 4112 5 466 4,648 818 3431 3.132 299 n
, 197677 22 497 17996 4501 5 5331 4.450 881 3,341 3,022 319 !
s 197778 22986 18090 4896 5561 4,620 941 3133 2821 312 |
e 1978 79 73207 17985 5222 5451 4,461 990 3102 2.752 350 |
: 197980 23,410 17864 5,546 5219 4,248 an 3.089 2,705 384 .
- . ;‘
'includes degreos in asironomy, chemistry, geology, metaliurgy, meteorofogy, physics, and other physical sclonces
NOTE Aithough a stronucus étfort has been made 10 provics a consisient senes of dsta, minor changos have veLuted uvut ime an the way dagruv, are ciassihied and reportod Any degrees
ciassitied in carly surveys as lirst-profgsstonal aregnciuded above with bachelo: sdegrees, any degrees ulassihied as  secoud profesmional or second teve! are included with master's
. degress. Data for all years are for SO States and the District of Columbia 3
Source Gran!, W Vance and Lind, C George, Digest of Education Statistics, 1979, p 121
Grant. W Vance and Exden, Leo J., Digest of Education Statistics, 1980, p 123 NCES urpublishod data .
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in physics, by level of degree doctor's degrees greatest in 1970.71.
1951-52 to 1979-80

Chart V-5: Earned degrees The numbers of physics master's and bachelor's degrees were

{

o

greatest m’ 1969-70, the number

of

Grant W Vanceo and Eiden Leo d Digest of £cucation Statistics 1980 p 123

ERIC 243
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. o Table V-5: Earned degrees in physics* conferred by institutions of higher education, by level of degree J
. . and by-sex of student: United States, 1949-50 to 1979-80 - ;
o N
Bachelor s degrees Master’s degrees Doctor's deqrees
. Year
Total Men Women Total Men Women Totat . Men Women
1 2 2 4 5 6 7 8 9 10
ﬁ 1949.50 - 3413 3286 127 9o 8885 34 358 353 5 )
E 1951 52 2245 2,139 106 886 851 35 485 476 9 '
N 1953-54 1349 1874 75 714 685 29 485 479 6 :
1955-56 2,329 2228 101 742 719 23 470 462 8
1957 538 3,179 3,038 141 795 770 25 464 455 9
1959 6C 4322 4154 168 1073 1036 35 487 a77 10
196162 4 808 4620 88 1428 11363 62 667 659 12
196364 ‘ . 4 946 4014 232 1 848 1782 66 778 767 11
11965 66 4,601 4378 223 1 949 1869 80 973 952 21
. 1967 68 5028 4745 293 2088 1993 45 1260 1234 26
‘ 1969 70 5 320 4993 327 2.200 2,643 157 1439 1,402 37
1970 714 5071 4,729 342 2188 2038 150 1482 1439 43 .
. 197172 4634 47314 20 2033 1874 159 1344 1,301 43 *
‘ 1972 74 4259 39.19 310 v 747 1634 13 1338 1,287 51 !
197374 1957 3618 334 1e 48 1520 145 1115 1068 49 '
. 1974 75 3706 3 347 359 1674 1450 124 1080 1028 52
19757 3544 3 1656 Ristol 145 1319 132 997 952 45
- 1976 77 3420 3062 58 1319 1193 126 945 890 a6
1977 78 3330 2901 369 1294 1171 123 873 824 49
1978 79 3337 2938 399 1319 1184 135 918 852 66
1979 80 3 396 2962 434 1,192 1074 1y 830 767 63
.
NOTE Although a strenuous etfort nas been made 10 Provide a Lensistent Senes vl Jatd MINLT LhangLs have uccuned vel LMo in the way Jegrees At Liassilied and ieported Any diyioos
Claasitind 10 0arly Surveys as ‘(rst protessional  are inGILGES above with DALhelut s dugites, any Jugrees Glassdivd do  second potessiunal or secony levet mencluded with mastor §
degrees Data for all yesrs are for 50 States and the DIstrict ot Columbia
*Physics includes: Goneral, Molecular and Nuclonr.
Source: Granl, W Vance and Lind, C. Goorgo, D'gest of Education Staustics. 1979, p 121 s
Grant, W. and Eidon, Leo J.. Digest of Fducation Statistics. 1980. p 123
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Charts V. 6 A&B Earned degrees in The rumber of bachelor's degrees in chem}slq remains near the-peak reached In 196970, while the
chemistrv by level of degree, 1951.52 numbers of master's and doctor’s degrees are declining since the early 1970°s.

\ to 197980

A. Bachelor’'s Degrees

13000

8000

6 000

4.000

v
2
s
@
by
L
4
>
A
3!
2
5
£

b

Z

; i ! ! | ! |
1957 58 1963 64 1969-70 1972 73 7% 77. 78
77 78 79

B8 Master's and Doctor's Degrees

e
YL LAt

1200

900

60

300 i ]
* t
[ <
i S i : ! i 3t
AL LT 1957 58 196,3.64 w69 70 197273 76 77 718 79

77 78 79 80

Grant W Vance and Eiden Leo J Digest of Education Statistics, 1980, p 123
O

ERIC ,, 240\ ' R4y T

Aruitoxt provided by Eic:




Table V-6: Earned degrees in chemistry* conferred by institutions of higher education, by level of degree
and by sex of student: United States, 1949-50 to 1979-80

Bachelor’s degrees

Master's degrees

Doctor's degrees

Year
Total Men Women Men Women Men Women

1 2 3 4 6 7 9 10
1949.50 10.597 4121 1.476 1368 208 914 39
1951 52 6.794 5.705 1089 1,242 167 386 45
1953-54 5752 4707 1045 972 126 968 45
1955.56 6 141 4970 1171 1035 129 934 52
1957-58 6.982 5685 1297 958 167 890 49
1959-60 7 569 5.989 1.580 1.025 203 1.000 48
1961-62 8.047 6 355 1692 1162 239 1.045 69
1963-64 9.660 7.774 1 886 1.285 275 1.179 92
1965 66 9.687 791 1776 1470 347 1,442 3}
1967 68 10,783 8.851 1932 1675 402 1.584 139
1969 " 11,519 9.453 2 066 211 1658 A73 2.000 166
1970 7 11,063 9.026 2037 2275 1.787 488 1.986 173
1971 72 10 590 8533 2057 2248 1748 500 1.778 193
1972 73 10128~ 8208 1920 2225 1761 464 1,694 178
197374 10 438 8 353 2085 2125 1661 464 1 650 173
1974 75 10 549 8.210 2339 1986 1580 406 18 1.618 204
1975 7% 11022 8.550 2472 1783 1 406 377 16 1.425 196
1976 77 11215 3659 2556 1767 1324 443 15 1,381 187
1977 73 11115 8 518 2797 1 886 1445 a4 1.5 1,318 203
1978 ™9 11509 8 458 3051 1,757 1312 445 1.5 1.286 230
1979 80 11232 #3580 3182 1723 1279 444 1.545 1,287 258

NOTE Aithough a stronuous offort has been made Lo Yrovide a Congistent $0nes ol Jata, MUl Jhanges Bave vLuuned uvdl Lme i the way degiees aio classhibied and 1epoited Any deyroos
ciassitied i eariy surveys as  {rSt profossional aie included above with bacheior s deyieas, any degrees Liassifivd as  ovund protessivial us secund tever  ate inviuded with maste o
degrees Data for all yoars ate tor 50 States and the District of Columbia

*Ch

Gen

I, inorganic, Organic. Physical, Analytical and Pharmacoutical

Source Grant, W. Vance and Lind, C. Geore, Digest of Education Statistics, 1979, p 120
Grant, W ang Eidon, Leo J. Digest of Education Statistics, 1980, p 123
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. " Chart V-7, A, B&C: Earned degrees in
- ‘mathematins, by level of degree,
1951.52 to 1979-80
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1n 1969-70 atevery level more mathematics degrees were earned lhan‘ln any other year. Since then there
has been a steady decline in bachelor’s and master's dogrees and a leveling off in doctorates since
1976-77. :
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'’ 'Table V-7: Earned degrees in-mathematics* conterred by institutions of higher education, by level of degree oo
T e ) -and:by sex-of student:-United.States, 194950 to 1979-80. S NS
. a . . B . 9%
. . A w
? Bachelor's degrees Master's degrees Doctor's degrees w';
Year ¢ Sk
Total Men  Women Total Men  Women Total Men  Women R f
s LN R
e, 1 2 3 4 5 - 6 7 8 9 10 i
' -. 3
194950 . . N 6,382 4,942 1,440 974 784 190 160 151 9 3
195152 .. . . R e 4,696 3374 1,322 802 663 139 206 195 n
. . 195354 ., . . . 4,078 2,117 1,361 706 579 127 227 213 14 . o
o 195556 . . e BN o 4,646 3,128 1,518 898 719 179 235 225 - - 10 '
NI ' 1957.58 . S L. 6,905 4,943 1,962 1,234 994 240 247 232 15 "
e L. 195960 Co e 11,399 8,293 3,106 1757 1422 335 303 285 18
L 196162 . N oo 14,570 10,331 4,239 2,680 2179 501 396 372 24
- ’ 1963-64 . . . ey 18,624 12,656 5,968 3597 291 686 596 567 29
1965-66 . . . . 19,977 13,326 6,651 4,769 3,769 1,000 782 725 57
1967-68 s . . 23,513 14,782 8,731 5527 4,199 1,328 947 895 52
1969;70 . Co 27,442 17177 10,265 5636 3,966 1,670 1,236 1,140 96
SR 197071 . . 24,801 15,369 9,432 5,191 3.673 1,518 1,199 1,106 93
‘:‘ - 197172 . , 23713 14454 9.259 5,198 3.655 1.543 1,128, 1,039 89 . R
< 3 . 1972-73 . . 23,667 13,796 9,27 5,028 3.525 1,503 1,068 | 966 102 -y
1 1973.74 21,635 12779 8,844 4,834 3.337 1,497 ~ 1,031 31 100 . L
1974.75 ) . 18,181 10,586 7,595 4,327 2,905 1,422 975 865 110 s b "5
1975.76 . - 15,984 9,475 6.509 3.857 2,547 1,310 856 762 94 v )
1576.77 ° s, . . 14196 * 8303 5,893 3,695 2,396 1,299, 823 714 109 3
v 1977.78 . .. 12,569 7,398 5171 3,373 2228° 1,145 805 681 124 S . %
I 197879 . . . . 11,806 6.899 4,907 3.036 1,985 1,051 730 608 122 : .
e 187980 RN S e . 11,378 6.562 4,816 . 2,860 1,828 1.032 724 624 100 o
X o - ; S oy -
. " ‘includes dogsees conferrod.ln statisti *
" HOTE: Although a strenuous effori Ras b3 r1ade 10 provido A consistant S011es Of JALa, Mitiur LhANGAS Nave uLaulted uve) LMo In 110 way degroas are ciassdied and reported, Any degroas
- classitied In oarly surveys as “first-profossional” are Included above with bachelo, 8 deyiees, any degrees viassibied as seuund grofessional of secondievat arg Inciudod with master s -3
L ’ dagroos. Data fot all ypars ‘are for 50 States and the District of Cotumbla, : N . oLt
T -Source: Geant, W.'Vance.and Lind, C. Goorge, Digost ol Education Statiatics, 1979, p, 120, ¢ . . &
» . Gran., W. and Elden, Leo J., Digest of Education Statistics, 1980, p. 123, N
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Chlﬂ V:i8,%A,. B&C Eamed degroes. iR ln 7‘l978 1929 tmlnumbor oflenglnoerlng bachélor's degrees awarded surpassad the ‘peak. ;nched in
’ 19 2:73:and continued to galn in.1978-1980. The rumber of master's degrées was highest in 1971.72 but'

. ‘ngina’"ng by 'e“' 0‘ degl'eta ! :g?g gg tho subsequent.dacline’ @ppears to have.stabllized. The number of doctor’s degrees has falien steadily c
* 0 slnce 1969-70 and also appears.to have stabliized? - :
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Table V-8°A: Earned.degrees In engineering conferred by institutions of higher education, by level of degree 3
& _and by-sex of student: United States, 1949-50 to 1979-80 K
; T ‘ £
A
Bachelor's degrees Master’s degrees Doctor's degrees {
Year . .
Total Men  Women Total Men Women Total Men  Women
1 2 3 4 5 6 7 8 9 10 .
L ,>:)
194950 52,246 52071 175 4496 4481 15 417 416 1
1951-52 . 30,492 30,412 60 4,091 4073 18 529 526 3 o
1953-54 22,227 22,163 65 4,204 4189 15 594 594 -— b
1955.56 26.219 26,143 76 4724 4705 19 610 610 - -3
195758 35,191 35.082 109 5,788 5768 20 647 643 4 o
1959-60 37,679 37537 142 7.159 7.133 26 786 783 3 ‘
1961:62 34,551 34,430 121 8.909 8.869 40 1,207 1,203 4 3:.‘
1963-64 38,013  34.862 1€1 10,827 10.793 34 1,693 1,686 7 s
1965-€6 35,615 35472 140 13.675 13,599 76 2.304 2,295 9 “
1967.68 37,368 37,159 209 15,182 15,083 99 2,932 2,920 12 %
ff 1969.70 44,479 44,149 330 15,593 15,421 172 3.681 3,657 24 . ’
¥ 1970-71 50,046 49,646 400 16,443 16,358 185 3,638 3.615 23 i
3 197172 51,164 50,638 526 16.960 16.688 272 3,671 3,649 22 ‘ 5
197273 51,265 50,652 613 16.619 16.341 2718 3,492 3,438 54 ;
: 1973.74 50,286 49,490 796 15,379 15,023 356 3,312 3,257 55 \
1974.75 46,852 45,838 1,014 15348 14973 375 3.108 3.042 66 5
197576 45,331 44,8671 1,400 16342 15,760 582 2,821 2,788 66 Y
1976.77 49,283 47,065 2218 16,245 15,525 720 2.586 2,513 73 L‘
1977 78 55.654 51,945 3.709 16,398 15533 865 2,440 2,383 57 N
1978.79 62,375 57,201 5174 15,495 14,544 951 2.506 2.423 83 . il
1979-80 68,893 62,488 6,405 16.243 15,101 1,142 2,507 2,412 95 4‘
; g
! NOTE: Aithough a strenuous etfort has been mado o provide a consistent series of data. minus Lhanges have vewuited ovor time in tho way degiees are classified and reported. Any degrees :
- classified In oatly surveys as ~first-prolessional” are included above with bachelor s degroes, any dogrees wassified as  sowund professional” or  socond level’ 3 e Included with master's ‘3‘
2 degraos. Data for all years are for 50 States and the District of Columbia, . 4
2 - Source; Grant, W, Vance and Lina, C. George, Digest of Education Statistics, 1979, p. 122. : ;
’ Grant, . and Eidon, Leo J., Digest ol Education Statistigs, 1960, p. 122. NCES unpublishod data..
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Table V-8 B: Number and percent of. englneenng degrees granted by Ievel of degree .
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e _ Table V:8.C: Englheerlng‘de'grees byhurricdlur‘ﬂénd level, 1881

A >

K

Electrical Englnaerlng produces the most graduates-at all three degree levels followed by mechanical, civil'and
chemlcal angineering. Although chemical enginéering awarded only halif the number of bachelor's degrees as did

4 ) mechanlcal the nuimber of Ph.Ds was approximately the same.
3y S L
. W Bachelor Master Engineer Doctor
3. 5‘ 2
Agrospace 1.587 380 10 114
Agricultural 666 157 0 52
Architectural 474 53 0 i
Bioengineering 496 184 0 54
S Ceramic 291 54 0 18
Chemicat 6.863 1.312 14 312
. Computer 2356 1.294 7 171
L ) ) Cowil 10547 3.002 40 357
> e Electncal 14,558 3.762 83 503
’ Engineenng Sciences 1067 487 2 187
Environmental 248 473 14 49
General 2,169 701 26 123
, Industnal & Manufactunng 3,225 1,597 11 109
’ Marme & Naval 854 152 22 22
) Mechanical 13462 2,471 24 339
X Mining 1,054 151 0 45
Matenals 1.081 447 6 206
Nuciear 444 304 7 112
Petroleum 1031 161 0 13
Other 227 69 0 6
Systems 235 432 5 48
e Total 62,935 17,643 2714 2,841
= - Soutce: Englnecting M of Eng inc
[\l
7 ‘.
R
T 1
CERIC #h »
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Chart V.9,-A&B: Earned degrees in
psychology, by level of degree, 1951.52

' Since 1973.74 there has belen a decline in the numbers of bachelor's degrees granted in psychology; the

numbers of master’s and doctor's have leveled off.

-]

to 1979-80 .
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Table V-S:i‘Eaﬁrned)degfqe,s}iri:p"s&c‘holog‘y conferred by institutions of higher education, by level
of degree and by sex of student: United States, 1949-50 to 1979-80

. . Bachelor's dedrees "Master's degrees Doctor's degrees
Year
Y Total Men  Women Total Men  Women Total Men  Women
e 1 2 3 4 5 6 7 8 9 10
7
1949.50 . 9,569 6,055 3,514 1.316 948 368 283 241 42
;e 195152 ., 6,591 3.775 2.816 1.406 1.068 340 540 467 73
H 1953-54 ; 5,706 3.074 2,632 1.254 885 369 619 553 66
. 195556 5.601 3.082 2,519 973 690 283 634 548 86
. A 1957-58 . 6.867 4,038 2.829 1.235 836 399 572 488 84
’ 1959.60 8061 4773  3.288 1406 981 425 641 544 97
i 1961.62 9.578 5,798 3.780 1.832 1,269 563 781 632 149
v 196364 13,258 7.817 5,441 2.059 1371 688 939 757 182
A 1965-66 16,897 10,002 6,895 2,530 1.680 850 1,046 826 220
' 196768 23.819 13,792 10,027 3,479 232t 1,158 1,268 982 286
£
sy 1969-70 33606 19.042 14564 411 2.549 1,562 1,668 1.296 372
i 1970.71 37,880 21,029 16,851 4,431 2.783 1.648 1,782 1.355 427
) 197172 43,093 23,159 19,934 5.289 3.259 2,030 1,881 1,414 467
$ 197273 47695 24976 2279 5.831 3,495 2336 2.089 1,484 605
‘. 197374 51821 25,705 26.116 6.588 3971 2617 2.336 1,645 691
: 1974.75 . 50,988 24,190  26.798 7.066 4.044 3:022 2,442 1.688 754
1975.76 49908 22,832 27.076 7.811 4,171 3.640 2,581 1,762 819
o » 1976-77 47,794 20,692 27,102 8.320 4,316 4,004 2,761 1.//0 Y91
1977.78 44559 1834t 26211 8.160 3.919 4,241 2.587 1,621 966
: 197879 42,461 16,464 25997 8.003 3672 4,331 2,662 1,597 1,065
e . 1979-80 41962 15419 26,543 7.806 3,376 4.430 2.768 1,602 1,166

NOTE. Althcugh a strenuous effort has been mado to provide a unsistenl 50603 ul data, M Lhaiyes have veeuniod ovor ma i (he Way UBQICEeS are L tassihioy and reparied. Any oegiees

classifled In early survays as “first professlenai’ are inclutled above with bacheu 8 deyroes, any Joyieessiusadied as seuund prutgssivnal wt SoLuny tavel aro inciuded with Mastos &

degroes. Data {or all years ate for 50 States and the District of Columbla.

Source: Grant, W, Vance and Lind, C. George, Digest of Education Stalistics, 1977 78, p. 119, aud U.S. Dapaiment uf Heauh, EGuuation, and Wejtare, National Lentor for Eucation

Statistics, raports on Earned Degrees Conlerrod, '
Granl, W. enid Elden, Leo J.,:Digest of Education Statistics, 1980, p. 123. NCES unpublished data.
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Chart V-10, A&B: Earned degrees in
soclology; by level of degree, 1951.62
to 1979-80

’

t slightly.

The numbers of both bachelor's and masW sociology have declined since 197374 Tho
number of doctor's degrees appears to be ”
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Table V-10: Earned degrees. in- socuology conferred by insmu
N of degree and by sax of student: Umted Statee.,

Q

.

A}

%

s of highe} education, by level

4950 to 1979-80

) Bachelor's'degrees A Master\\degrees Doctor's.degrees
Year .
Tota! Men Women Total Men Women Total Men  Women :
' ‘ 1 ) o2 3 4 5 6 7 8 9 10,
k] ~ 3
’ 1949.50 R 7.870 3.837 4,033 552 373 179 98 80 18 R ;
195152 6.648 2967 3.681 517 386 131 141 421 20 :
1953-54: 5.692 2.383 3.309 440 323 117 184 156 28
i 1955.56 . 5.878 2,635 3,543 402 275 127 10 141 29 -
. 1957.58 A ) ' 6.568 2977 3596 397 258 139 150 122 28 e
. A &
. 1959.60 7 147 3,162 3985 440 327 13 161 135 26 N
196162 8.120 3.606 4.514 578 422 156 173 147 26 ;
- 196364 N 10,943 4,437 6.506 646 466 180 198 169 29 !
R 1965-66 15.038 6.104 8,934 981 680, 301 244 208 36 e
1967-68 21,710 8,469 13.241 1193 790 403 -~ 367 299 68 "
L - H N
19€9 70 : 30436 12362 18.074 1813 1135 670 534 430 104 .
1870-71 ) 33.263 13610 19,653 1808 1131 677 574 455 119 '
197172 35.216 15231 19,985 1.944 1191 753 636 500 136 ‘
192273 35436 15580 19.856 1923 1,146 777 583 429 154 :
197374 35491 15,199 20.292 2196, 1,327 869 632 45¢ 177 ;
1974.75 . - © 31488 13,209 18279 2,112 1304 #B08 693 484 209
197576 . 27634  p.245 36389 2,009 1,165 844 729 511 218 e
. 1976.77 24,989 9802 15.187 1830 1,018 812 714 480 234 Ce
. 197778 22.750 8322 14428 1611 878 733 599 376 223 '
197879 20,285 7.037 13,248 1415 745 670 "612 391 221
: 1979.80 18.881 6,270~ 12611 3341 667 674 "33 355 228
L]

¥ \‘1 | \‘ .")ﬂ . “ . . .
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NQTE. Aithough a stronuous otfort has baen made te provido a consiston} 501105 vi dala, AnnGtl Lbanges havu m.wued wYRl e N the way GEgIEes 41C LIassined and leponw Aay dcgreus
clasaifiod in eariy turveys as ‘lirst professicnal are.nciuded above with basheiur s deyiaes, any Jegregs uiasaihied as au.ond piutessiunai ot secondievel are inciudeg with master s
degrees. Pata for all years arq fo] 50 States and the District of Columpia.
Sourcoe. Grant, W. Vance and Lind, C. George, Digest of Education Statstis, i9.7 78, p 118 an U S Depariment vt Healn, Eduvativn, and Wonarc Naliunai Genter for Education
Statstics, reports on Exrned Dogrns Canlerced.
«Grant. W, and Elden, Leo J, Digdst of Education Statistics, 1980, p 124 NCES unpudhished data v s -
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) -, Chart V-11: Earned degrees in Women obtain more degrees in mathematics education at the bachelor's and master’s levels than men.
. © " mathematics and science education, by ’
level of degree and by sex, 1979-80 .. ) - ’
) ruu - :
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- Mathematics Education Science Education
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) fable V-11: Earned degrees in mathematics and science education, by level ot degree and sex, 1979-80
: . ¥ Bachelor s degrees Master s degrees Doctour's degrees
ype
Total Men  Women Total Men  Women Total Men  Women
) Mttt L atat 0 832 138 494 517 212 305 38 23 15
: Sewnun Edunat on 725 327 398 591 328 263 73 50 23

fdrr )
‘v\)o “ ‘<
—-— ‘,,l'.‘

Soutce US Department of Heatth, Education and Weffare, National Center tor Education Statistics, Earned Dogrees Conlenred, 1979 80, p 21



Chart V-12: Percént dist..oution of
earned bachelor’'s degrees by field,
1968-69 to 1988:89

€

The most significant trend in the percent distribution of bachelor's degrees is the projected decrease in
mathematics and statistics between 1938 69 and 1988 89 and the rise of computer and Information

science as a discipline. . /
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N 9 .
., 120% / 28 science
. 8.6%
. Computer %
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T — 1y >
Comp Lta 4
Pt rmale s e 1978.79 4 1988-89 (projected)
Ok . N
Soutce. Franksl, Mattin M, Pro) of Education Stalistics to $3388.89 P 63
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Chart V-13;.Percent distribution of
earned master's degrees by field,
1968.69 to 1988-89

The most signiticant trend in the percent distribut.on of master's degrees in the sciences is their overall
deciine, between 1968-69 and 1978-79 and a slight projected increase by 1988-89.
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Psyc honnGgy 197+
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Souee Fravkel Marhr 8 Pro,ections of Education Stanstics 1o 156883 p. 64
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Chart V-14; Percerit distribution-of
earned-dsctors degrees by, field,
. . 1968-69 .to 1988. 89

The most elgnificant trend in the percent distribution of doctor's degrees in the sciences Is their overall
decline, between 1968.-69 and 1978-79 and 2 further projected docline by 1988-89. This cacline Is led. by
physical sclences, engineering, and mathematics and statistics.
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“Sourge: Frankel, Mantin M, Projections of Education Statistics to 198889, p 65
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, Table V-12, 13, 14: Percent distribution of earned dé‘grees, by field of study and level: 1968-69 to 1988-89

A. Social sciences B. Humanities
Architec-
Public ture and Fine
Total atfairs environ- and
social Social Psy- and Library Total mental applied Foreign  Communi-
Year sciences science chology services science humanities  design arts " language cations
m 2 (3) ) (5) (6) 0] 8) (9) (10) (1)
Bachelor's
1966-69 236 190 a0 0.5 01 34 05 13 29 07
1978 79 211 129 49 41 o1 94 1 43 12 29
1988-89 175 86 38 51 ti) 102 10 42 10 4.0
. Master's
1968.69 166 85 19 31 31 72 06 38 24 04
1978 79 158 49 27 62 20 59 10 30 08 11
* 1988-89 179 36 34 93 16 60 10 32 a6 12
Doctor's
1968-69 177 183 58 05 01 53 o1 26 25 0!
1978 79 213 16 82 13 02 51 03 22 20 06
1988-89 215 109 84 19 03 51 . 03 26 15 07

e
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f earned degrees, by field of study and level: 1968-69 to 1988:89 (cont.)

Table V-12, 13, 14: Percent distribution o

C. Natural sciences and miscellaneous fields

Total
natural
sciences Mathe- Computer
and matics and Agricul- . Busi-
miscella- and . infor- Phys- Bio- ture and Health Ac: ness and
neous statis- mation Engi- ical logical natural pro- count- manage- Edu-
tiolds tics sciences  neering  sciences sciences resources fessions ing ment cation

@ 4 (5 (6) )] (8 (9 (10 (i) (12)

»

Bachelor's

‘968 69
‘g78-79
338 89

Master's

1964 69 a7 1 ; 10
97879 T T ) ! 18
1985 89 fd L 4 ¥ 20

Doctor's

19nd by b6 b 4 14 7
137479 o’ ‘ 95
1383 49 61! ) 88

(v-less than (D ofn
“NOTE Data dre 100 50 States . . tbe Distrct of Columbiea for al yeary
Soue: Franke), Mattin M Prgjections of Educaton Statsnes to 193889, pp 6365
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Table V-14 B: garned bachelor’s degrees for selected fiel&s .

.
> .

4

Tronds in tho distribution of earned bachelor’s degrees have roughly followed the projected majors of entering

{reshmen, with a time lag. Englnesring and business have grown, while humanltles, social sclences {inciuding

education), and mathematics have deciined. e
£
- - N kS
{Degrees in thousands)
Sule.t ArLQ 1960 §1 1965.66 1970 M 1975 76 1379 80°
e e e .
Humanihes ard Reaated
Fietds 52 87 140 14y 129 *
Social Sciences any
Refated F e 1s 136 226 382 369 323 ¢
HBunneds annd Vanagement 56 o2} 1°6 143 174 °
Natural Sc e e, and )
Aotated €005 1y 126 12 216 253
Broog a7 ence 16 27 3 aid 55 l o,
Computer Scimnce 2 " 8 !
£y naennyg 36 38 80 A6 4 ;
< ! .
SMUatte oot gy ! }
Satistic, 13 20 25 16 9 . "
Pr,. WS e 15 17 21 21 24 )
‘Prmecied
*~inciyfon agrisuttute ard Poaith lwtd . i additon to thuse lsted *
Sourtds Proectons of Education Statishics to 198748 . . ‘
1 Table V-14 C: Specialization of earned bachelor's degrees )
. e
. in mathematical sciences e

L )

78

ERIC

Aruitoxt provided by Eic:

From 1975 to 1980 earned bachelor’s degrees in mathematlcs, statistlcs, and se¢ondary
teaching decreased by 42%. Computer sclonce degrees Increased by 145%. In univer-
slties 83% of computer science degrees are from computer science departments; in
public colleges the fraction Is 56%. However, many public colleges have Joint
mathematics and computer science departments.

-] .
{Numbers of bachelor's degrees)

Spscan Aregy 197475 1979 80
P . — e e e e et e = e W W e an e
NMatte gt . 17 743 10 160
IE AN LENN STERN ST 467
[TRTLINTINS EXLANTIS A RIUX 8917 R
Actuat S e 70 146
App b Mathomgtic s, 8uh 801
Seeond ry Teaching 4778 1752
O ooy 164 580

Seutor Undergatuate Mathumatral Seiencas in U aersiios Four Year Cotlegas and Two-Yaar Colieges,
194 198Y damoes T Foy and Waoedet B Floming Conference Board on Mathgmatical Scunges, 1981

273

163
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C*.art V-15: Bachelar's degrees in
science earned by women, 1951-52

Except in- sociology and mathematics, women have steadily increa.ed their number of bachelor's
degrees in science.

)

to 1979-80
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Table.V-15; Bachelor's degre,es in science-earned by women, 1951.52 to 1979-80

v

- Biological

A

;.

\
-«
8
N
Lw»

. Phystcal
¥ 4
Year Psgyc'nology sciences'  Sociology  Mathematics  sciences’  Chemistiy  Engineenng Physics
; ,
195152 . ..., N 2,816 2,882 3,681 1.322 1,319 1.089 60 106
195354 .. ....iiase o i 2,632 2,569 3,309 1,361 1,254 1.945 65 © 75
195556 . ... v 4 ciwien vl - 2,519 2,908 3,343 1518 1,484 1,171 76 101
195758 ... vt Cn e 2.829 3.149 3,596 14962 1,658 1,297 109 .14
195960 . ... .. ...\ e 3,288 3,922 3.985 3,106 1,994 1,580 142 168
1961-62..... R 3,780 4,779 4,514 4,239 2,123 1,692 121 188
196364 ... ... ahiiinn 5,441 6,402 6,506 5,968 2412 1,886 151 232
196566 ..... .+ .4 w arans 6,895 7,548 8,934 6,651 2,307 1.776 143 223
196768 .. .. ... - ... 10,027 8,840 13,241 8,731 2,641 1,932 209 293
. 196870 ... .. .. e 14,564 10 385 18,074 10,265 2,917 2.066 330 327
1970-71 ..o o e 16,851 10,410 19,653 . 49,432 2,953 2,037 400 - 342
197472 . o e s 19,934 10,970 19,985 9,269 3.081 2,057 - 526 320
197273 ... oo e s 22,719 12,597 19,856 9,271 3,070 1.920 613 310
197374 .. ° . .- 26,116 15,095 20,292 8,844 3.504 2,085 796 334
197475 ........ . Con 26,798 17,129 18,279 7,595 3,786 2,339 1,014 359
197576 .. ... .u L e 27,076 18,755 16,389 6.509 4,112 2472 1.460 388
197677 .. ... ..« oo 27,102 19,387 15,187 5,8¢3 4,501 2,556 2,218 358
197778 ... ... .. L 26,211 19,797 14,428 5,171 4896 2,797 ~3,709 369
197879 . ..... Sanne rrex s 25,997 19,655 13,248 4,907 5.222 3,051 5,174 399
197980 .. .. ivvvevr s e 26,543 19,542 12,611 4,816 5,546 3,182 6,405 434
; 7
i I
‘Includes degrees in anatomy, bacteriolog,, blochemistry, biotogy, batany, entomotogy, physiology, zooiogy, and owhes bivlogual sciences -
fIncludes d g conf din istics. !

linciudes Jegmos in usnonomx_ chemislty; geology, metaliurgy, mergrology, physics, and other physical scicnces

Soutce: Grant, W, Vance snd Lind, C. George, Digost of Education Statistics, 1979, pp. 120-22, 1977 78, pp. 118 19, ana u 5, Departimont u1 Health, Eduvativn and Weilae, Natipnal Gentér for
Education Statlstics, reports on Earned Dogrees.Conferred; 18ID., 1980 pp.;120-24. f t
NOTE. Aithough a strenucus effort has been made to provide a conststent seqtes ot data, mino Lhanges Nave upuut 6 uver LMo it Lhe way deyiees &6 viassidied and 1epuried "Any degreoes
classified sngarly sutvays as -first professional’ aresnciuded abovo with bachelor s degrees, any dogioes ciaasiicdas souuid piutessiwindl vt seuund jovel are nuluy 6@ with rpasler H

dogracs, Data for all years are for 50 States and !h] Distigt of Columbla, ;
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Chart V-16: Masters degrees in science -

earned by women, 1951-52: to 1979-8G

-

Except in ma hematlcs, chemistry, sociology, and physics, women have steadily lncreased their number
of m/aster s degrees in science.
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Table V-16: Master’s degrees in science earned by women, 1951.52 to 1979-80

' Biological Physical
. ‘ear Psychology science’ Socilology Mathematics®  sciences’  Chemistry Engineering Physics
195162 L o it e s IS 340 399 131 139 224 187 18 35
195384 L e 369 323 117 127 177 126 15 29
195586 .. v i s 283 380 127 179 220 129 19 23
195758 wuvivin v 399 404 139 246 - 2N 167 20 25
196960 ..... ... cuiiu e aln 425 486 113 335 327 203 26 35
196162 e nnaaae areneeanas 563 ' 660 156 501 384 239 40 62
196364 . .. .. i itiinnes 688 948 180 686 406 275 34 66
196563 J.iiviinn cini ann 850 1,147 301 1,000 525 347 76 80
196768 . oo i e v e 1,158 1,547 403 ' 1,328 630 402 99 45
196970 .. ... .... e e 1,562 1,825 675 1,670 842 473 172 157
1970:71 o on it i e e 1,643 1,923 677 1,518 846 488 185 150
197172 (. . i i ' 2,930 2,014 753 1,543 883 500 272 159
197273 vuinn i o v 2,335 1,909 777 1,503 843 464 278 113
197374 .. .. .. . L ... 2,617 1,997 859 1,497 876 464 356 135
197478 ... .. . .. ... 3,022 1,963 808 1,422 838 406 375 124 T
197576 ...\ . .... e 3,640 2,085 814 © 1,310 318 377 582 132
197677 ... vvine. .. C e 4,004 2,396 812 1,299 381 443 720 126
197778 vt civinen s N 4,241 2,406 733 1,145° 941 441 865 123
197879 oo ke e s . 4,331 2,566 670 1,051 990 445 951 135
_19729-80 ....... Vay reeaaseans 4,430 2,412 v €74 1,032 .M 444 1,142 118
3 ! * 5
R . ‘includes degreos tn anatomy, bacteriology, biochemistry, blology. bolany. emomoloqy. phystotogy, 200togy, and other biviogudl suignces :
M Hincludes degtoos conferred In slalls!ics . = f
Q«' Yncludes d ] In astronomy, “l' Istry, geology, motallurgy, metetology, physics, and other physical sciences. i

. Source, Grant, W, vance and uind, G. Geurgo, Digest of Educalion Stanstics, 1979, pp. 120-22, 1977 78, pp. 118 Y, aud u >, Depaiimaat vi Reaith, Euuunun any wetare, Nauuvnai Centan (vt .
« Education Statistics, reports on Earned Dogms Conlauod 181D, 1980 p- 120-124, o

"NOTE, Atthaugh a stronuous offort has baen mado fo provide a consistont series of data, minoct chanyes ha 1@ uuuuHBY Vel Wiy i NG Wdy VeYiEas a16 vidoaihied and 1B puled. An, JuyiCua ;
classitiod Inearly Surveys as first prohssmnal arenctudad above with bachelor s degraes, any Jogrees «iassilied as SELViu PIVIBsoUNA: Ul SELUAG JBYaL AME MvIUUEU Wit Sedudi &
degrees, Data (or allyears ero Jor 50 Statés and the District of Columbla,
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Chart V-17: Doctor’s degrees in science

earned bv women, 1951-52 to 1979-80 : . :
e T
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Women have steadily increased their number of doctor's degrees in all areas of science.
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Tab_le V-17: Doctor’s degrees in science eained by-women, 1951-52 to 1979-80

: ' Biological Physical
Ak . Year Psychology svience' Sociclogy  Mathematics? sciences Chemustry Engineering Physics |
M 195152 . L. .... e 73 84 20 R B 57 45 ¢ 3 9
HO195354 s 66 100 23 14 - 61 45 - 6
g 195565 ...l 86 17 29 10 68 52 - 8
K 1957:58 . .vn i s 84 138 28 15 66 49 4 9
10195960 tan i i i 97 19 26 18 62 48 3 10
196162 ... ... ...o..in.. 149 159 26 24 87 69 4 12
. 196364 ...... ..ol 182 193 29 29 13 92 7 1
1 196566 ..... ouviiiiis oo 220 305 36 57 131 91 9 21 )
196768 ... cavus .. Cna 286 439 68 52 188 139 12 26
196970 ..... ..... . .... - 372 469 104 96 235 166 24 37
1970-71 . it iir v nene s 427 595 19 93 246 173 23 43
197172 . e e e 467 622 136 89 273 193 22 43
197273 . . . . ... L . 605 710 154 102 268 178 54 51
197374 . ... Lol . .. 691 699 177 100 253 173 55 ~ 49
197475 .0 ... ... e 754 743 209 110 30 204 66 .y 52
197576 ... .ok o0 L e s 819 729 . 218 94 299 196 66 " 45
197677 . ... .. .. NN 991 726 234 109 319 187 73 } 55
W78 e o 966 798 223 . 124 312 203 57 : 49
197879 . ... e el 1,065 906 221 122 350 230 83 B 11+ LI
197980 o oo i oo e s , 1,166 946 228 100 384 258 95 63
j LY
4 . Inciudes degreos in anatomy, bacteriology, drochermistry, biotogy, botany, entomoiogy. phystwlogy, Zuowgy. and uther Bidiugiual Svienues
Hincludos degreos conlarred In atistics.
’Includo's degrees In asteonomy, chomistty, geology. metallurgy, meterotogy, physics, and other physical sciences.
Sourco. Granl, W. Vanca and Lind, C. Georgo, Digest of Education Statistics, 1979, pe. 120:22, 1927 18, pp. Li8 119, 0.5, Uepariment ut Huaitn, Eduvatiens aha Weitate, Natunai Couton fol }
Education Statistics, tepoits on Earned Deogrees Con!omd IBID 1980, pp. 12024,
NOTE, Although a strenuuus eftort has DEEN MAae to brovide a oonscswnt 301183 0. Jata, hinut Chanyges Pave vuuwndd vvot UMD «i 118 wdy JUYIEYs A6 wiadaliCu dud iQpuiied, Auy degrees
classinad in early survoys ds 1St professional ate Inciuded above with Dacheoiur 3 dOYICR3, Any JOGIOV LidaSivd oy 38wl gtulasoiial U1 sEuulid 1oV atuinivwided wilh maste s
dagrees. Data for all yoars are for 50 States and the District of Columbjm \
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As-a percent of total bachelor's ﬁegreos, the temale share continues to grow in every scientific discl

degrees in science sarnad by women;

" Chart V-18: Percent of bachelor's

pline. The relative position of the flelds is stable; however, soclology and psychology have had and con-

1951.52 to 1979-80 tinue to have the most degrees, physics and engineéring, least.
7
70
% : ! Sacioldgy -
60"' " - ’—l~—~——l—_n- \‘\ ’.”
e - — '—-—-—v—-—-‘ . ) 'Nn“.",—d"//
é dof ) Psychology —
§ . . N X ’ : \_;-—" - Mathematics
3 40 4 s b N e —]
£ Biological Sgierices )
m \ . =
s 30 : . . o Computer &~__
2 N o o o T Informetional Sciences _=7c*
B Ghefmisty . =
i ) n"".‘."""""""""'."'"""'"""--iu-..._..._.-'___._._-,..’.--“'.
Qo .-..---.‘..‘-..‘--. Physlcal sciences \\ .
'”f"n'ﬂi — P e — P g —— . —
W T . Physics kb S
' \"'". . o".-.
“--—-o—-v-—--—._.-—.v—-on—---—-—--—--—-c -—.{—-o—---—--——o-—-—- Englneaﬂng«:.:,‘.-"
n_;._nnnn-JnLan-nlgllnmxu:l-nn;-u--nn---'.q'-a-!---;--‘u--------.-:-o-.--o--o’-----..t.-ooo1.-A-...E--o-L i

e o 0
1957 82 1957-58 1963-64 1969-70 1972.73 1975.76  1977-78

.

Table V-18: Percent of bachelor's degrees in science earned by women, 1951.52, 1979-80

1951.52 1957 58 1963-64 1969 70 1972 73 1975 76 197778 1979.80

Mathematica . 281 . 284 32 aza . 402 a7 411 422
Physics 47 44 a7 61 70 109 109 121
Physical SCwmces, 108 tta 138 136 148 191 213 2312
Bintuqoat scinees 260 220 28 1 278 298 - 346 384 422
Psyhology 427 ar a1 433 476 542 588 613
Sociology 5513 57 A4 593 560 50 4 G4 667
Engqineenng 2 3 4 7 12 31 67 93
Charmastry 160 186 195 179 190 224 247 286
Computer &
Information 3ctences t ! R 129 149 198 257 303
» Sk
*Called Computdr Science & Sysioms Analyais In 19637 '
{Data not tollecied. 5

Source: Nationangcionce Founhdation, Offica of Program tntegration, unpubu’:ncd Jata 1-25ed On. Urant, W. vanwe and Ling, C. Geurge, Ligest of Education Statistics, 1379, pp 120 22,
197778, vp. 1la‘|?and Gram, w‘ Vance and Eidon, Leo J. Digest of Education Statisucs, 1980, pp. 120-124 nd Unpublished NGES Data.
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Chart V. 19: Percant of master's degrees . Woman's share of total master's degrees Is at I&s all time hi~~ tor every sclentlfic discipline.
in science earned by women;, 195152 to :
o ) . // 1979-80
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Table V-19: Pe?centof master's degrees. in science earned by women, 1951.52 to 1979.80

1951 52 1957 58 1963.64 1969-70 1972-73 1975.76 1977.78 1979-80
: Mathematics . 17.3% 194", 191%a 29 6% 29.9% . 34.0% 33.9% 36.1% ;
Physics .. . 4.0 31 36 71 6.5 9.1 ) 9.3 9.7 :
. Physical s3lences 73 89 89 14.2 13.5 15.0 © 169 186 ¢ L
\A . . Biological sciences 17 3 218 258 315 30.5 31.7 35.4 7.1 . o
o Psychology 24,2 . 323 334 380 401 46 6 520 "6.8 ' j
U Sociology . . 253 35.0 279 372 40 4 420 455 50.3 : .
Engineenng . 4 3 3 11 V7 3.6 53 7.0
Chemistry 19 9.7 176 ° 224 209 211 23.2 26.1
. Computer & "
* Information Sciences { t { 9.3 106 - 145 18.7 20.9
: . *Caltad Computer Scisnce & Systeis Analysts in 1969-70. ¢ :
: tData not collacted.
Souren. Mauuan Scionce Foundation, Offica of Program intogration, unpubiashed dala based un. Giani, W, vanue and Lind, C. Georgo, Digest of Education smnsncs, 1079, pp. 12022,
Q 1977-78, pp. 11&-19 and Grant, V. Vance and Elden, Lao J. Digest of Education Statistics, 1080, pp. 120-124 and Unpublished NCES Data, ‘ . :
y o B A AL
0 - - N o~ . + M R $e brap as€s




Chart V- 20 Percent of doctof’s degrees AS a percent of total doctor’s degrees the female share is now at an all time high, for every sciemihc

in-science earned by women, 1951 52 dlsclpline. except computer and informatlon science. Lo
to 1979-.80 . . . .
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: . . . |
; Table V-20 A: Percent of doctor’s degrees in science earned by women, 1951-52 to 1979-80 |
’ 1951-52 1957 58 19634 1969-76¢ 197273 1975.76 197778 1979.80 :
i Mathematics 5.3% 61° ar. 787, 96v,  q10%  154. 138 :
| Physuis .. . 19 19 14 26 38 4% 56 76 '
. Payvsical sciencest . 33 40 a7 54 67 87 100 125
o ’ Biologicat sicences 110 123 119 143 i95 215 241 26.0
: Psychology 135 147 194 23 290 317 373 422
b Soclology . . 142 187 146 195 264 29.9 372 361
gt ' Engmeering . . 7 6 a 7 15 23 |23 38
o Chemistry . ... . 44 5.2 72 77 95 12 1 / 139 166
.- Computer &
Information Sciences } } } 19 77 94 ' 17 112 J
: . “Called Compumr Sclenco & Systoms Analysis in 1969 0. l
’ iData ngt collocted. ,
-2 Y fincludes physlcs and chemistey. <, ¢
.( v Sourco. 'S Foundation, Office of Program Intogration, unpudbhished data based un, Giant, W. vance and Lind, & Gearge, Digest of Educaiion Stauistivs, 1979, pp, 120 22, B
S 1977 78 pp. 118-19 and Grant, W. VYanco and Efdeny Loo A Dlgosr of Education Stalistics, 1980, pp. 120124, :
’ ’ il 'y ’ 2 9 4 o . l
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Cha’rts‘v-21, A, B & C: .Percent of
bachelor’s degrees in sclence earned

N

.

f

Minoritles earn more degrees in psychology and social sciences than in physical sciencés. American
Indians earn degrees in an amount more representatlve of their share of the population than do blacks

~ -
I
1

e o .

. . ~or Hispanics. .
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‘ Tabl'e~V{21: Percent of bachelor's degrqes:‘in science earned by minorities, by fisld, 1'978-79

All ’
Fields Science Psychology Computer Mathematics Biology Engineenng  Physics
Blacks 66 84 78 60 56 51 31 31
Amencan N .
Indan .. ... 04 0.5 0.4 01 -0.4 03 0.5 03
Hispanic ... 33 3.8 4.1 25 25 37 2.7 2.2

“,

)

.

Source: This tablo was dedived from varlous Natlonal Center for Education Statistics Reports.

minority status (excluding non‘resident aliens) 1975-76 and 1978-79

A-1: Bachelor's Degrees — Minority Status within Fleld

Tabie V-22: Degrees granted by all higher education institutions, by science and engineering field and

" \\ Black, Amer Ind/ Asian or White,

Total Non-Hispanic Alask Nat Pacific is Hispanic Non-Hispanic

L7876 \\78-79 7576 78.79 7576 7879 7576 7879 7576 7879 7576 7819
No 978,432 911 ,631\ 58.093 60,301 3.482 3410 10,994 15,542 17.801 29.719 88,062 802665
AltFields o 1000 1000 - 59 66 04 Q4 11 17 18 33 908 88.0
8iological 53,341 48,674 \22g8 2,491 140 149 1200 1464 858 1,825 48915 42,745
Sciences 1000 100.0 | 4 2\ 51 03 03 2.2 3.0 16 37 917 878
Computer & 5,382 8.392 322 \\ 507 7 1 122 2637 87 207 4844 7.404
Information Sct 1000 100 0 60 N34 01 01 23 31 16 25 90 0 88.2
42,526 53,003 1317 W775 150 164 963 1,8:8 837 1,555 39,259 52,651
Engiacenng 1000 1000 31 31 s 04 03 23 32 20 217 923 90.8
20,706 22,659 624 704 G2 63 308 439 284 495 19,428 20,958
Physucat Sciences 1000 1000 30 31 0 :\\ 03 15 19 14 22 958 92,5
15,582 11,534 781 652 54 41 307 324 243 288 14,197 10,229
Mathematics 1000 100.0 50 57 04 O 20 28 16 25 g1.1 88.7
' 49,378 42,561 3,131 3.218 191 177 R 593 781 1,243 1,737 44,220 36,648
Psychalogy 1000 1630 63 76 04 04 ) 2 18 23 4 89.6 86.1
124,712 197.604 10,716 9,050 509 498 1445 1627 ©2992 3912 108,150 92,517
Social Sciences 100.0 100.0 86 84 0.4 05 i1 15 24 3.6 87.5 86.0

Sources: ANl lables In this sotios dorived by Joal Aronson from various Natlonal Center for Education Statistics reports.
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Table V 23: Degrees granted by all higher education Institutions, by science and engineering fisld and
' mlnorlty status (excluding non res1dent aliens) 1975- 76 and 1978.79

v

A-2: Bachelor’s Degrees — Field within minority status

) Black. Amer. Ind! " Asianor ' White,
Total Non-Hispanic Alask. Nat Pacific Is. Hispanic Non-Hispanic

75-76 ] 78-79 75.76 78-79 75-76  78.79 N 75-76 78-79‘ 7576 7879 . 7576 7879
. No. 978,432 911,637 58,093 60,301 3,482 3,410 10,994 15,542 17,801 29,719 888,062 802,665
AllFier P 1 1000 100.0 100.0 100.0 100.0 100.0 '100.0  100.0 100.0 100.0 100.0 100.0
Biolog:c}\ 53,341 48,674 2,228 2,491 140 149 1,200 1,464 858 1,825 48915 42,745
Sciences, ... . . 5.5 5.3 3.8 4.1 40 53 109 9.4 4.8 6.3 £ 55 5.5
Computer & 5,382 8,392 322 507 7 11 122 263 87 207 4844 7,404
- Information Scr . ........ 0.6 0.9 0.6 0.8 0.2 03 1.1 1.7 0.5 0.7 0.6 0.9
. 42,526 58,003 1,317 1,775 150 164 963 1,858 837 1,555 39,259 52,651
Engineenng N 4.3 6.4 2.3 » 2.9 43 48 8.8 120 | 4.7 52 4.4 6.6
20,706 22,659 624 {04 62 63 308 439 - 284 495 19,428 20,958
'Physical Sciencas . 21 25 1.1~ 1.2 1.8 1.8 2.8 28 . 16 1.7 2.2 2.6
15.582 11,534 781 652 54 4 . 307 324 243 288 14,197 10,229
Mathematics e 1.6 1.3 13 11 1.6 1.2 28 241 1.4 1.0 1.6 1.3
49,378 42,561 3,131 3.218 19 177 593~ 781 1,243 1,737 44220 36,648
Psychology . ... .. 5.0 4.7 54 5.3 5.5 5.2 5.4 S.Q 7.0 5.8 5.0 4.6
. 124,712 107,604 10,716 9.050 509 498 . 1.345 1.627 2,992 3912 109,150 92,517
SocialSciences, . .. .. 12.7 11.8 18.4 15.0 146 146 12.2 105 16.8 13.2 12.3 11.5

Tolal *4, S¢ience ‘
*and Engmeermg P 31.8 32.9 329 30.4 320 332 44.0 43.5 36.8 33.9 316 32.8
]

' écurcesz All tables in (his serles dorived by Joel Aronson from varlous Natlonal Center for Education Statistics teports.
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N Table V-24: Degrees granted by all higher education institutions;-byscience and engineering field and
: Co A minority status (excluq(ng non-resident aliens) 1975:76 and 1978:79

- . ' Bt Master's Degrees — Minority Status within Field

Black, amer. Ind.J Asian of, White,

Total Non-Hispanic Alash Nat, Pacific Is Hispamic Nonr-Hispanic

75-78 78-79 75.76 78-79 7576 7879 7576 7819 7576 7879 75-76 78-79
__;-"“/ Na 295,363 281,811 19,906 19,422 774 999 3.861 5,519 5158 6.470 265.664 249,401
AllFields_~". . 7o 100.0 100.0 6.7 7.0 03 0.4 1.3 20 17 23 599 88.8
Biologicat 6.19 6.415 206 217 15 16 24 205 55 115 5,791 5,862
Sciences. .o . 100.0 100.0 33 34 . 02 03 20 32 T 09 18 935 91.4
Computer & 2,235 2,528 54 65 7 16 66 149 . 15 25 2003 2278
InformationSer.. ‘. . . 100.0 100.0 2.4 26 03 Q6 3.0 59 07 1.0° 93.6 89.9
12.561 11417 208 246 38 24 487 850 218 215 11,609 10,802
Engineenng 100.0 100.0 17 22 03 0.2 39 .74 17 19 92.” 88.3
R 4,776 4.713 127 86 9 29 138 160 53 65 4,449 4,373
Physical Sciences . . 100.0 100.0 27 1.8 0.2 0.6 29 34 1.1 1.4, 93.2 92.8
3.562 2.571 119 n 8 8 93 104 51 34 3.291 2,352
“Mathemalics 100.0 1000 33 28 02 03 26 40 14 1.3 94 91.5
7.624 7.852 409 476 14 20,7 88 87 183 i 6.930 7.078
Psychology .. .. 1000 1000 54 61 02 03, 1.2 11 24 2.4 209 90.1
14,625 11,423 858 748 37 45 193 236 278 276 13,259  10.118
SocialSciences .. . . ... 1000 100.0 | 59 65 03 04 13 21 1.9 24 907 88.6

Ty N
Sources: All tables in this serles darived by Joe! Aronsen from various National Center for Education Sl?hancs. reports °
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' Table V-25: Degrees granted by, all higher.education institutions; by science and engineering field. and
s minority status (excluding non resident aliens) 1975-76.and 1978-79 .
: T 82 Mas'.er S Dggrees — Field within Minority Status Cow .
’ Black, Amer. Ind.J Asian or White,
. Total “" Non-Hispantc Alask. Nat. Pacific Is Hispanic Non-Hispanig,
7576 7879 75-76 7879 75-76 78.79 7576 78-79 576 7879 75-76 78.79
No 295,363 281811 19,906 19,422 774 999 3.861 5519 5158 6,470 265,664 249,401
All Frelds i 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 1000 100.0 100.0 100.0
Biological 6.191 6,415 206 217 15" 16 124 205 5 115 5,791 5,862
* Scignces. 21 23 1.0 1.1 1.9 1.6 3.2 3.7 1.7 18 2.2 2.4
Computer & 2.235 2528 54 65 7 16 66 149 15 25 2,093 2,273
InformationSer. . . . . . 0.8 0.9 0.3 03 09 16 1.7 27 0.3 0.4 0.8 0.9
12561 1,417 208 246 38 24 487 856 ! 219 215 11,609 10,802
Enginesning 4.3 4.1 10 13 49 24 126 154 42 33 4.4’ 40 |»
4,776 4713 127 86 9 29 138 160 53 65 4,449 4,373 ;‘
Phystcal Sciences 1.6 1.7 0.6 04 1.2 29 36 29 1.0 1.0 1.7 1.8 |
3562 2,571 119 7 8 8 93 104 51 34 3201 2352 |
Mathematics 12 09 0.6 04 1.0 0.8 24 1.9 1.0 0.5 1.2 0.9
: 7.624 7,852 409 476 14 20 88 87 183 19 6,930 7,078
! Psychology 2.6 28 21 25 1.8 20 2.3 1.6 3.5 3.0 2.6 2.8
14,625 11,423 858 748 37 45 193 236 278 276 13,259 10,118
Socral Sciences 5.0 41 4.3 39 48 45 50 4.3 54 43 5.0 4.1
Total o, Science
and Engineeting . ... 17.6 16.8 9.9 9.% 165 158 30.8 325 171 14 17.9 16.9
?’gSOutccs: All tables in this series derivod by Jool A\lonaonuom vatious' Nationat Center for Education Slausllci repons.
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Table'V-26: Degress granted by all higher education Institutions, by science and enéineering field and
minority status (excluding non-resident aliens) 1975-76 and 1978-79-

R v
. B . '

C-1 Doctor's Degrees — Minorily Status within Field

i . V . s

8lack, Amer, Ind/ Asian or White,

‘ : Total Non-Hispanic Alasx. Nat. Pacific is Hispanic Hon-Hispanic

7576 78.79 7576 78.79 7576 7879 7576 78.79 %76 7879 7576 78-79

No 30,056 28.774 1.164 1,268 93 104 541 811 383 453 27875 26,138

Alf Fletds .. . s 100.0 100.0 39 4.4 03 04 18 28 13 1.6 927 90.8

Slogicas 3.046 3,205 4 47 4 6 84 127 2 34 2893 2991

‘ Sciences 100.0 1000 14 15 0.1 02 28 40 07 11 95.0 93.3

Computer & 198 188 - 4 . 1 - 4 8 § 1 192 175
Information Sc ) 3 1000 100.0 - 21 05 - 20 4.2 05 0.5 97.0 93.1 -

1.822 1,635 17 25 3 2 117 183 16 22 1669 1,403

Engineenng 100.0 1000 09 15 02 01 64 112 09 13 91.6 858

2860 2617 3 a8 8 8 85 121 7 25 2709 2,415

Physical Sctence; 100 0 1000 11 18 03 03 30 46 09 10 94.7 92.3

o 696 568 8 13 1 - 20 29 11 6 656 520

. Mathematics . 000 100.0 11 23 01 - 29 51 16 11 94.3 91.5

2.495 2,588 62 11 4 10 20 23 39 64 2370 2,580

Psychotogy , 1000 100.0 25 43 02 04 08 (13¢] 16 25 95.0 92.0

. 3.661 2931 110 132 8 17 37 65 40 -39 3466 2,678

Soctal Seiences” oo 100.0 1000 30 4.5 02 06 10 22 11 1.3 94 7 91.4

Sources: All tables in this sanes ¢onved by Joel Arenson from various Natlonal Centor for Education Statistics reparts
&
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Tab’e V-27: Degress granted by all higher educaﬁon institutions, by science and engineering field and

minority status (excluding.non-zesident aliens) 1975-76 and 1978- 79

C-2: Doctor's Degrees —_ Field within Minority Status

I S P

All Figids

Biological
Sciences

Computer &
Information Sci.
Engineaning
Mathemalics

Psychology

Social Sciences

Total 74, Science
and Engineenng

Physical Sciencis

Black, Amer, Ind.! Asian or White,
Total Non-Hispanic Alask. Nat. Paciic Is. Hispanic Non-Hispanic
7576 7879 7576 78-79 7576 78.79 75.76 7879 7576 78-79 75-76 7879
No. 30.056 28.774 1,164 1.265 93 104 541 811 383 453 27,87% 26,138
o 100.0 100.0 100.0 100.0 1000 100.0 100.0 1000 100.0 100.0 1000 100.0
3.046 3.205 43 a7 4 6 84 127 22 34 2,893 2991
101 111 37 3.7 4.3 5.8 155 157 57 7.5 104 11.4
198 188 - 4 - 4 8 1 1 192 175
o7 0.7 — 0.3 11 — 0.7 10 0.3 0.2 07 0.7
1.822 1,635 17 25 3 2 17 183 16 22 1,669 1,403
61 57 15 2.0 3.2 1.9 216 226 4.2 4.9 6.0 5.4
2.860 2,617 31 48 8 8 85 121 27 25 2,709 2,415
9.5 91 2.7 3.8 8.6 7.7 15.7 149 7.0 5.5 9.7 9.2
696 . 568 8 13 1 - 20 29 11 6 656 520
: 23 2.0 0.7 10 11 -_ 3.7 36 29 1.3 24 20
2.495 2,588 62 111 4 10 20 23 39 64 2370 2,380
83 90 5.3 88 4.3 9.6 3.7 28 10.2 1441 8.5 9.1
3.661 2.931 110 132 8 17 37 65 40 39 3,466 2,678
12.2 10.2 95 10.4 86 16.2 6.8 8.0 10.4 8.6 124 10.2
49.2 47.8 23.4 30.0 3.2 413 67.7 686 40.7 424 50.1 48.0

Soutces. Alifabies Inthis serios detived by Jaet Aronson from various National Center tor Evucation Statistics reorts.
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Chapter VI
- "EMPLOYMENT IN
SCIENCE-AND
ENGINEERING -

\lNTRODUCTION

A \full uonderstanding of American science
education requires that it be related to the context
of Amerigan society. To what uses do individuals
put their science education? Of what use to socie-
ty is their science education? Most of the data
available helps. answer the first question and
presented here are what seem re'evant and useful
of that data. <

Datainthischapter are presented in two greups:
employment and salaries.

HIGHLIGHTS

1.

More than halt of alt doctoral scientists and _
engineers are employed by educational insti:
tutions. (Chart VI-1)

. Approximately 32% of doctorai scientlsts

and engineers are engaged in R&D as their
primary work activity. (Chart vi-2)

. In general, temale scientists and engineers

have a higher unemployment rate than males.
{Charts VI3, 4) .

. Male scientists and engineers claima greater

degree of underemployment than females.
(Chart VI5)

. From 1965-78, male scientists and engineers

outearned women scientists and engineersin
most fields at all leveis; in 1979 median an.
nual salaries for baccalaureate reciplents
were less divergent. (Charts V1.7 to 11)

. Beginning salary o:!ers are highest in engin-

eering. (Chart VI-10) E

«
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Chart VI-1: Employers of doctoral

scientists and engineers, 1973

and 1979

More than half of all doctoral sclentists and engineers are employed by educational institutions. No

significant trends deveioped between 1973 and-1978.
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Industry Institutions Clinics Organizations ‘Government No Report
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Table VI-1: Employers of doctoral scientists and engineers, 1973, 1975, 1977 and 1979
. 1973 1975 1977 1979
Characteristics Number Percent Number Percent Number Percent Number Percent
. Total Employed 220,410 1000 '256.045 1000 284,212 1000 313.736 100.0
j

Type of Employment
ScienceiEngineernng ... 206,230 936 240,100 938 261.099 918 287,082 915
OtheriUnknown Field 14,180 64 15,945 6.2 23.213 8.2 26,654 8.5

Sector of Employment '
Businessiindustry 53.403 24.2 64,627 25.2 71,475 251 82,824 " ' 264
Educationat institutions 129,408 587 149,184 58.3 163,140 57 4 173,966 “ 554
HospitalsiClinics 4,543 21 7.469 29 8.587 30 9,706 3.1
Nonprotit Organizations 8.006 3.6 8,337 3.3 10,198 3.6 12,549 4.0
Federal Government 18,200 83 18,995 74 21,368 75 23,923 76
Other . 331 2 82 : 584 2 945 3
No Report. . 286 1 326 1 1,350 5 1,401 4

*Loss than .05 porcent,

Source: Characterlstics ol Doctoral Scientists and Englnoors in the United States: 1979, NSF 80-323, p. 3,
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Chart V[.%;l Pﬂmary-work ac{ivity of %'R&D activities accnunt for approximately 32% of primary work activities among doctoral scientists and

'

‘ doctoral scientists-and engineers, . engineers. Betwee: 1973 and 1979, there was a 19.3% relative decline In those reporting teaching as
, \/ 1973 arid;.-‘!97,9 . (thelr.pﬂmary work activity,

A

. PRERY
] 40 :
: ‘ Z % . ! X
. 3 B T =
; = 1973
© 30|~ . 4 -
¥ oz e 1979
; 3 25~ - ) -
. £
p .o 20 . -
B L]
1 o ]
. S 151 -
- < I elre
. ] TR
i g 10 a
(4] : .
8 Al
) 51 1
o ; :
0 BN B
Basic Development Mgt. & Admin. Teaching
i - Research Research of R&D : No Report
7 I
' . . . ) : . -
. ) _Table VI-2: 'Primary work of doctoral scientists and engineers, 1973, 1975, 1977 and 1979
B} 1973 1975 77 1979
' Characteristics Number Percent Number Percent Number Percent Number Percent
Total Employed . . . 220,410 1000 256,045 1000 284,312 100.0 313,736 1000
Type of Employment . S
Science/Engineenng .. . 206,230 93.6 240,100 938 261,099 918 287,082 915
— Other/Unknown Freld . 14,180 64 15,945 6.2 23,213 82 26,654 8.5
N Primary Work Aclivity
Research & Development 71.460 324 82,360 32.2 93,477 329 99,701 318
Basic Research . . 34,258 155 38,144 14.9 43.549 153 47,864 153
Applied Research ... 28,700 130 32,885 12.8 36,426 128 36,842 117
. - Development ........ 8,502 39 11.331 44 13,502 4.7 14,995 4.8
: Mgt./Admin.of R&D . . 26,223 119 28,669 112 30,737 108 43,042 , | 137
, i Teaching ....... e 80,012 36.3 91,15¢ 35.6 90,413 318 91,922 29.3
» -
Other Activities ......... 6,959 . 3.2 7.482 29 12,785 45 15,679 5.9
2 .
v . . NoReport..... ......... 3,688 1.7 6,078 2.4 5.824 20 4,163 1.3 .
i Source! cnlrncfcrfstlcs of Docl{b‘ral chgnr}sgs and Engineers in tho United States. 1979, NSF 80 323, p. 3. . ’
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by field of degree and sex: 2 years after graduation

}

Chart VI-3: Unemployment rates of science/engineering bachelor’s- and master’s- degree reclplents

16

Engineerjng

4

t

Life Sciences

[SLVEIGRE ARSI
»

K [MC

.

s v, ;ns,'x e T

.
u;}‘

Social Sciences

e

. Both Sexes Bachelor's : r Masfer‘s
Bachelor's Master's Men Women Men Women
Field of Degree 16 12 8 4 0 4 8 12 16 12 8 4 0 4 8 12 16 12 8 4 ‘.0 8 12
T t i I 1 1 T. T T 3 T 7 I T T T T
' 1972
Cohort —__ : I
) 1974 [ < 7
Total COhOﬂ"’ \ @:_“ o J
976" > [LE%
Cohort/ .
. Physical "t‘)
Sciences 4
4 , b
> . i ¥ t
Mathematical - -
Sciences
o

"\
AData not avallable.’
bNo mployment rato

cLo:s {han 05 porcont.

R

i .
ted for groups wm}' less than 1500 in fabor force.

L
Sourco N:llonal sd.nco Foundation, Rwlaw of Data on Sclanco Resoulccs. 1980, p. 9.

N

N
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' ~» Table VI-3A: Selected employment charaﬂtarlstics of 1977 bachelor’s degree recipients' in ‘ ; .
. . science and engineering by field and sex: 1979 ; i .
V . . ' K s
AN . ’ Employed in N
) NI . Total Labor Force Total Employed Science/Engmeering Employed in Field ‘
Fiold of Study « - — ;
N Total Men  Women Total Men  Women Total Men Women Total Men Women Total Men Women H
A . ""
~ : o
Totalt .. . . . 222,2Q0 145,500 76.700 214,500 144,500 70,100 2u7.500 140,700 66,9UC 104,500 78,90u 25700 84,000 64,500 19,500 A
Physicat Sciences . - 16,200 .32400 3,800 15600 12200 3400 15,100 11906 3,200 10,100 8,200 2000 6500 5100 1,500 A
Chemustry, . o . 5,600 4,200 1,400 5.400 4,100 1,300 5,300 4,100 1.200 4,000 3,100 900 3,200 2,400 800 :
PhysicsIAstronomy N 1,800 1500 . 300 1.600 1.500 300 1.700°  1.400 300 1.300 1.100 200 400 300 O »
Environmantal Scaem.es . 7.800 5800 1‘990 7,500 5.900 1.600 7.20u 5,700 1,500 4,300 3,500 800 2.800 2.200 600 ;
Other Physical Scmncosw . 1,000 700 300. 1,000 200 300 900 700 200 500 400 100 200 100 U] Y
Mathemalicai Sciences ... . 18,000 11,100 6.900 17.Q00 11,100 b.ouw 12,800 1LU00  ou0u 14,200 7,500 4,700 10,800 6.500 4;300 D
Mathematics . .. 12,300 6.800 5,500 I2.IOb ~ 6,800 5.300 12,000 6706 5300 7.00Q 3.700 3,300 5.900 3,000 3,000 !
Computer Sciences 5,800 4.300 1,500 5,800 4,300 1.500 5,800 4.300\ 1.500 5,100 3,800 1,400 4,900 3,500 1,400 3
Englneonn?; . - 45800 43,600 2,200 45,700  43.400 2000 45,100 43,000 2,100 41,900 40,000 2000 39,500 37,600 4,900
Lite Scionces o 52,300 33.000 19,300 50,800 32,800 18W0 49,200 JLU0U  17.300 25,600 16,100 9500 18,200 11,300 6,900
Biology . . 34,700 19,500 15,200 33,600 19300 14,300 32,300 18,600 13,700 14,800 7,400 7400 8,900 4,000 4,900 ‘
. Agticuiturai Swences . . . 17,600 13,500 4,100 12,200 13.500 3.700 10900 13300 3.6U0 10,600 8.700 2,100 9.300 7,300 2.000 l
Social Sciences . 89,800 45400 44,400 84,600 45000 39,000 LU, 400 44900 37,500 14,700 7.200 2.500 9,000 4.190 4,900 s §
: ; oy
Psychology 36,300 15000 21,200 32,800 15,000 17.800 31,000 14500 16,500 6.500 2,700 3.600 4,000 1.699 2,400 * o
Economics . . . . . 10,900 8,600 2,300 10,600 8.600 2,000 9,900 8.100 1,900 2,500 1.800 700 1,500 700 700 T, 3
Soclologymnmrupulogy . 25700 10,100 15,600 24,700 9.800 14,900 23.400 4100 14,300 3.800 1,600 2.200 2,200 SQOO 1,300 » o
Other Social Sciences ... . . 12000 11700 5300 16,500 11500 4.900 16,100 11,300 4,800 1,900 1,100 800 1,300 900 400 . .
~. ; s 4
X ‘Excludos those onrolied fult time In graduate school, ' S ! I
© 7 lessthando. . | B
NOTE. Detail may not add to totots b s¢ of founding, S 03 geaorated frum muso daia mdy 00 SugDUy ditfsient huin huso PIESENIOY i tha (gxL Sie IR0 ialior wore bas¢d on :
- absolute rumbers. . [ :
Soutce: Nationa!l Sct Foundation, Employ Amlbuus of Recent Science and Engmoormg Graduates. 1980, p. 15, o /
o . NS t Tz
f
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Table VI-3B: Selected employment characteristics of 1977 master's-degree recipients’ in

science and engineering by field and sex: 1979
Employed in
Total Labor Force Total Employed St encelEngineening Emptoyed i Freld
Figtd of Study - -

Total Men  Women Tota! Men Women Total Men  Women Tota Men  Avumen  Total Men  Women

Total . 45300 35300 10000 44,300 35100 9,200 43400 34500 8800 33.00C 27700 5300 33600 27.800 5800

:| Physical Scienges 4400  3.500 000 4200  3.400 800  4.200 3.400 800 3700 3100 800 2,460 2000 400

| Chemstry... 1.300 900 400 1,200 900 400  1.200 900 300 1.200 800 300 900 1700 200

il PhysicsiAstronomy 700 600 100 700 600 100 700 600 100 700 500 100 3N 300 ®

] Environmental Sciences 2100 1,700 400 2,000 1.700 300 2,000 1,700 300 1,600 1,400 200 1,100 1,000 10

‘| Other Physical Sciences. 300 300 Q] 300 300 [C] 300 300 ] 200 200 &) 100 100 ®

‘Mathematical Sciences 5700 4,200 1,500  5.500 4,100 1,300 5300 4000 1300 3.600 2900 700 3,100 2,500 700

Mathematics 3,000 1,900 1100 3.000 1,900 1,000 2800 1.800 1,000 1.700 1,200 500 1,500 1,100 40.

Computes Sclences 2000 2300 400 2,500 2200 300 2400 2,200 300 2.000 1,700 300 1,700 1,400 300

Engingering . . 14900 14,200 700 14,800 14,100 700 14,700 14,000 700 14100 13500 600 12900 12400 500.
Lite Sclences 8.100 6,000 2100 7900 6,000 1900 7.7G0 5900 1800 5.500 4200 1200 4100 3,100 1,000 |

Blology 5300  3.500 1,800 5100 3400 1,700 4,900 3300 1600 3,400 2.400 1,100 2.600 1,700 900

Agricultural Sciences 2,800 2,600 300 2,800 2,600 200 2.800 2500 200 2,000 1,800 200 1,500 1,400 100

Social Sciences 12300 7,400 4,900 11,900 7,400 4500 11,500 7200 4,200 6,200 4,100 2200 5,100 3.200 2000

Psychotlogy. 6400 3.200 3,200 5200 3200 3000 6.000 3100 2900 3,500 2,000 1500 3.300 1,800 1,400

Economics . 2600 1,700 200 2,000 1.700 200 1.900 1.700 200 1,300 1,200 100 1.000 900 100

Soclology/Anthropology . . 2.000 1.000 1,000  1.800 1,000 900 1,700 900 800 900 500 500 700 300 300

Other Social Sciences.. . 1,900 1,500 400 1,900 1,500 400 1,900 1,500 400 600 600 100 400 200 100

SRR LT R e renat

4

WA hpm €

(e

e W o e € b g e s

PRSI RS M s

. 3Lass than 50,

.- NO\'E;\Dolau may not add to total b

absolutg numbars:

0 ot (¢

*Excludes thosa enrolied full time In graduate school.
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- Table VI-4: Labor force and unemp!oy

ment rates of doctoral scnentnsts and engineers by ﬁeld and sex,
1973, 1975, 1977 and 1979 -

1973 1975 1977 1929
M Women Man Wamen Men Women Mon Woman

Lotus  Unemgn Labo U i Lages Uremg) Labor  Umeaygs Labot Unempl Labor Uneanp: Labor Une'mpl Labor Unempt [

Foezn Rate “fora Rats Furce flats Foren Rate Fotun Rate Forcn Fate Forew Rate Force Rate
Totatan b etdy 2TLS v9 18,046 39 241,895 08 23139 30 252940 09 27282 36 275900 ? 32,900 28
A Scroncas | 14 419 12 an 17 12312 G6 929 20 14119 10 1049 32 15100 3 1,200 22
Computar Scprces 2826 Q4 83 [0 REIH 00 143 a0 1401 [L]] 102 o 1260 Q 100 0
PhyyessAstiungmy 16925 A 48 74 19,1C8 17 511 78 24,203 10 bib 5?7 26300 8 700 3.2
Chomistry 27104 e 1344 89 34510 10 Q123 3y 19,116 09 2551 50 41100 9 2,700 33
Eatth s Enviion §¢ 10074 0% 264 19 12976 Q7 388 < 8868 09 32 48 9,500 4 500 25 .
Engmeering 34639 0y 1" S0 43,295 07 249 1% 12841 06 3 30 47200 ) 400 2.5
Agleulturat Ser 1145% 06 (L] 141 1353 al 0?9 [} 12663 05 W1 27 13500 6 300 94 >
Mudical S¢encas 9743 g1 1070 18 11,924 0. 1573 [R] 6629 1Q 1018 16 7300 8 1,300 22 i
Bioligical Stronas), 32774 Qs 5167 47 34 494 09 6,123 43 a1791 13 7142 39 46,100 8 9.000 32 :
Psychnlagy 20008 06 4853 28 23999 0% 6561 t6 2509 09 754% 26 28.400 \9 9,500 1.8 -
SotatStn-es 23142 07 2203 32 31,948 06 3.360 a2 35,112 10 5507 40 39.90C 7 7,200 35 oo

T

.

. Source, Vatter, Betty M., Babeo, Eleanot L., Mctntire, Judith E., Protessional Women and Minonfies. A Manpower Dala Resource Service, p. 56.
{Denvad from: Charautensitics vl weuloras Scionnsts and Engingers i the upited States, 1973, Dutanes olunsticas [ad@s, Naitwitae Seenue boundative, NSF 153124, Lharciensiics of
Dociorai Scientists and Engineers i the umifea States, 1975 (NSF 77 309) and Science, Engmetung & Hulamuiies Quetoraies i iNe Giied Stales, 181 Profue, Natunai Rosearch Gouncu,

19?8_). and Science,

Englnsering, and Humanliles in mo United States, 1979 Prolile, Nalional Rosearch Council, 1980,

.
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Chart VI-5;: Average underemployment Except ip psychology, men claim a greater degree of underemployment in science and éng.ineering‘
of 1976-77 bachelor's degree recipients:  fields.
working fuil-time, by field and sex,

.’. \’o‘ - s .
S February 1978 =~ . .
. 45 : _ _ . .
v A0 - ] -
2 a5 -
NS B |
- b e N Pt
| 5
5 25 —~ -
b ] €
. € 20 , -
N - '3
< 1 = - po
o 10k N —]
& . Sy
5 b e .
JAll Fields Biological Sciences Engineering Physical Sciences Psychoiogy Social chgnce & v
& Mathematics ' Pubhc Affarrs )
B E} . 7
. Table VI-5: Average underemployment' of.1976-77 bachelor's degree recipients T
working full-time, by major degree field and sex: February 1978 )
« L Percent Underemployed
& Major degree held \ Totat Male Female
- " Total 216 237 190
. Brological sciences 216 : 305 78
Engineenng 79 : 84 0 ’
R Physical sciences & mathematics 14 1 160 94
? Psychology 368 320 410
Sorial sciences & publc atfairs 363 40 4 295
h Humanities 329 325 332
Business & management 186 199 142
Education 140 159 133
Health protessions 28 34 23 .
. Commutications 230 197 263
N . Other . a 327 341 312 .
Bachetor s degree re:npwnls wotking fuli-tune are delingd as underemployed if an a job that s not professionai, tochmical, genat, or ad .
minisiralive and when asked, regponded that job did not tequire a woliego degioo. Dotindhiun inciudes additwnal stipuiation ihat they tre not enrclled
1n schoot
1 Pt Sour?o. Qoarman, Nancy 8 and White, Valq‘nﬂ’llsko. The Condition of Education, 1979 Edilidn, p, 242 3 1 8 ® '
“ H N
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_Cha‘rt«V"l-B:_ Percent of science and Itis becoming increasingly more difficult for new doctorate recipients to secure positions.

. engineering doctorate recipients still s
seeking* position at.time of Ph.D., ° .
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P Table VI-6: Percent of science and engineering

" Male Female

o

K doctorate recipients still seeking* position at - )
° time of Ph.D, by sex, 1965-1977 1965 a7 i

9

. : 1967 ; . 38 118
1969 78 15.3
. 1971 . . 126 20.4
. 1973 . 138 18.2
@ . . - 0 1975 . } 13.6 178
1977 .. . . 14.6 18.2

™ *Stitl seoking postion 15 definad as those who checked rasponse 2 to teme S on the Survey of Eamed Dot

- v torates questionnaire,

"ERIC oS

Aruitoxt provided by Eic: . . .
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. © . Sourca’ NRC, Commission on Human ReSources, National R h Council, unpuotishod data
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Chart. VI.7: Median annual salaries Inall ﬂélds but engineering and mathematics, individuals with a doctoral degree and 2 to 5 years experl: 3
of-bachelor's and dobiofal degree ence earned approximately.twice as much as bachglor's degree reciplents with no experience. K
) © recipients: 1980 . K
’ H i ] ) - e . . .
” . B T - —
e $30,000 - — - - .
- I:] Bachelor's Dégree v T
with No Experience . ’ i
= ) 5] DoctoralDegree with - . ~ B
2 to 5 Yeare Experience - . 4
7] . .
’ . E ' ‘| vt
; & $20,000 - i .- RN
L '8 i RV
5 @ ‘ ~' i
: c s €
= .
" 3 IS ;
o - i
7 . Lo
g $10,000 |- — . TP
° : . .
3] . . - .
. 2 . .
s - ' — ';
:‘ . : KDALY I
: . Engineenng Brological Mathematics Chenmustry Psychology Social Agricultural X
: Sciences . Sciences Sciences \ )
. t o
— : ) - ] G
- Table VI-7: Median annual salaries of bachelor's Médian Salaries' E
degree recipients with no experience and doctoral gdian Salares A o
degree recipients with2to 5 ¥ieal(rjs efxgerle_nt.:ﬁ,ggg Bachelor's Degree Doctoral Degree \ X
. - R eld of degree: No Expeglence 2 to 5 Years Experience RN
- Engineenng .. . . . $17 933 $28,295 . )
. Biological Sciences . . . . . 11,258 22,132 . )
. . Mathematics . .. ... 13,332 21,803 s ¢
. . Chemistry . .. .. . 11,857 26,734 ) .
. . . R ( Psychology . ..... N 11,043 22,023 ’ A
: Social Sciences .. ...... 11,090 21,694 N
) ) . Agnicultural Sciences ... 13,109 23,18 "
¢ . + o
'Median safaries are for full time workers only and have beon adjustod to 1980 dofiars using medlan eawnings lor R
. * - , N professional, technical, and kindred workers. » : v oo
5 Sourco; U.S, Depastmom of Education, National Center for Education Statistics, Survey of Recent College :
gr" ) 1?78, publishod tabulations, and Natlonal Academy of Science, .National Research Councl, i,

T C 3 2 l . \ , Eng ing and H Ities Doctorates in the Unlted Statos: 1979 Protile, 1980, et
\ v ) N
K . . E K 322 ‘ . woe L T




" Chart VI-8: 1979-Median annual
salarles -of 1977 ' baccalaureate
reciplents employed full-time in

science or engineering, by field of -

—-study and-sex--——- — . - : - -

25

20 - ‘ ' | ' —~— - . D Men | ‘

—— ————— D Women M
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g 15k
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[v] . >,
o 10p . . - S
[

. . v
5 L» \ [ -
3
1]
5 i N \ ..
; Faysical Math Computer Environ Engineerning, Life Psychology Social
Sciences Sciences Sciences Sciences \ Scences ) Sciences
' *No median compuled for groups with fess than 20 tespontonts
_ Sodrce: National Seionco Foundation Employment Attbutes of Recent Science and Engacening Gruduatbs 1380 p 18
A - t e 3 1
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Table Vi-8: Median annual-salarles .of. 1977 scuencelenglneerlhg baccalaureate reclplents‘ by

) \hold of degree and SIE employment status: 1979, N X
~x = = ry == B
e e e e e SclenceIEnglneenng t Terer o~ e~ -Non-Science-
. Total Employed Employed Engineering Employed
i Freld of Degree Total Men Women Total Men Women Total Men Women'
Total........ ... . 14,100 15300 11,500 16,300 17,100 13,200 12,100 13,100 10,500
Physical Sciences .. ... 14,200 14,300 13,6C0 14,700 14,700 14,500 12,8 12,200 10,200
Chemistry .......... 14,100 14,200 13,700 14,500 14,500 14,500 11,600 12,10¢ ®
. PhysicsiAstronomy .. 15,100 15,100 o 15,500 15,400 o o ol o
Environmental
Sciences ..... ... 13,600 14,100 12,100 14,500 14,600 ® 12,200 12,900 10,200
Other Physical
Sc:ences ---------- : & - Y] 9] ® §) 6] ¢ Q) 6
Mathemal:ca{Sc!ences . 16,000 16,390 15,100 17,100 17,200 16,500 11,300 12,100 10,700
Mathematigs . ... 14,600 15,000 14,400 16,400 16,800 16,200 11,100 11,600 10,700
Computer Stiences 18,100 18,600 ) 18,600 18,900 O ® ® )
Engm_eermg .‘.. o o 18,900 18,900 19,200 18,900 18,900 19,300 18,900 18,900 Q]
" lfeSclences | ' . .- - 12000 12,200 11,200 " 12,000 12,100 * ' 11,100 12,100 12,500 11,600
Biology . .. .... . 11,600 12,100 11,400 11,200 11,400 11,100 12,100 12,200 11,700 .
Agricultural Sciences 12,200 12,800 10,200 12,400 12,900 10,bGC 12,200 12,600 ° 9,100
' SocialSciences . .. .. 12,000 13,000 10,500\ 12,000 11,300 12,100 12,000 13,300 10,300
Psychology . .. . . . 11,600 12,200 11,100 10,400 10,100 , 11,100 12,000 13,200 11,000
Economics .. ...... 15,000 15,300 - ® S &) ® ] 14,800 15,100 )
: Sociology! .
b Anthropology . ... 11,000 12,000 10,100 11,200 ® (] 10,800 12,100 10,100
* Other Social Sciences 12,900 13,000 11,200 . ® ® O] 13,000 13,400 9,400 -

= i g
T ) ' 4

'Excludos lridlvlduala entolied Mll time in graduate school.

No modun computed !oc groups with loss than 20 respondents..
NOTE: Medi puted only for full-tima employed civilians.

Souu:o Nntlonal Sclonco Faundatton, Employment Attributes of Recont Science and Engmoellng Graduates, 1980, p, '8.
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Chart.VI-9: Average annual salarlies of

5.3

Men outearn women sp a}ll flelds except engineering, whlch is also the field providing the greatest

197677 bachelor's-degree recipients Sa‘afv iy, e \
L eieeeenns worklng lullﬂme, by field and sex, .
T s ‘February 1978 -
$16
G 14 =
“ k=)
o
3 12 = !
-
~ o]
£ 10k .
g S
Y > &r
[+']
- ' § 6
. 3
v © 4 -
: §
a 2k
: 0 . - L e
: All . Biological Engineenng Physical Sciences Psychology Social Sciences &
. . Lo Frelds Sciences - . & Mathematics Public Affairs
o J—
. ' “Table VI-9: Average annual' salaries of 1976-77 bachelor’s degree recipients working
v . . full-time, by major degree field and sex: February 1978 ‘

v

Average salary

Major degree fietd Total Mate

Total $11,700 $12.700
Biolagical sciences 10.100 10.200
Engineenng 16,200 15.200
Physical sciences & mathematics 11.600 12 000
Psycho. ny . 10,700 11,400
Social sciences & puble affars 11.300 12507
Humanties 9,500 10.300
Business & management 13.200 13,700
Education 11,100 11,700
Health professions 12,300 14,100
Communications 10.200 11.300
Other 10,500 11,900

Female

$10,300
10,000
15,900
10.400
10,000
9.200
8800
11,300
10,800
11900

9.100,

8,800

‘Salaries of teachors working on 9 to 10 month ¢ontracts have been adjusied 10 12 month salaues

Soutce. Dearman, Mancy and White. Valena Pliskq, The Condition of Educalion, 1979 Editron, p-242
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Table VI:10: Number and. average starllng monthly salary offers to bachelor's. degree candidates
: by curriculum and séx, July 1980 and July 1981

N - e e . Average $ ] _ Average $
o No. Offers Offers No. Offers Offers -~
July 1980 July 1980 July 1981 July 1981
Curriculum Men Women Men Women Men ~ Women Men Women
3 Business
DR Accounting .............. ... 5,636 2,945 $1,293 $1.292 4,945 2,949 31,418 $1,418
- Business — General .
oy (Inc. Management) .. ......... 3327 1,478 1,232 1,187 2,979 1,397 1.375 1.315°
. Marketing and Distribution ... . ... 1,260 786 1,168 1,108 1,003 738 1,293 1,227
1 Engineering ‘
o Aeroanuatical .. .. .... ..... . 559 32 1,650 1,621 646 51 1812 1,840
37 Chemical..... .. . .. ... ...4¢ 5,439 1,590 1,800 1,804 5.734 1,694 2,031 2,027
y [ 3,645 536 1,549 1.584 3.755 661 1,71 1,796
i Electrical . . ... ... ... cciiinn 10,160 960 1,690 1,688 9,694 1,074 1,822 1.886
g0 Industnat.. .............. - 1,819 475 1,648 1,683 1,401 514 1.839 1.859
. Mechanical . ... ........... 4,838 999 1,700 1.726 9,421. 1,252 1.907 1.911
7. Metallurgical .. .. ... ......... 693 187 1,731 1,707 698 . 190 1913 1,921
M Mining . ... ... o iiiaiiiaan 170 5 1.736 1,687 253 32 1,942 1,929
e Nuclear-(inc. Engmeenng Physlcs) 321 30 1,666 1,692 | 292 57 1.866 . 1,890
LT ' Petroleum.... . .... . 687 75 1,986 1.994 1,27,1 174 2,224 2.206
v Technology ... .. ...... ... . 1,727 9 1587 1,540 1644 124 1,809 1.792
o Humanities and Social Sciences ‘
e Humanities . . .. i e s 236 345 1121 1,042 268 407 1,275 - 1.157
Economiucs*...... .... C e 354 232 1.265 1,232 403 235 1.389 1.336
; Other Social Sciences .... .... . 472 725 1,162 1,013 389 602 1,270 1,099
w o Sciences ' ) .
v Agricultural, . . .. e 447 104 1,221 1,069 402 88 1,304 1.206
i . Biological ... .. G e 132 90 1,210 1.084 108 107 1,315 1,222
K Chemistry .. .. . .......... 249 178 1,477 1.434 253 156 1.653 1.612
s Computer .. ..... .- 1637 932 1,567 1,543 1,830 1,046 1,736 1,709
. Health (Medical) Professions . ... 49 251 1,233 1,139 68 398 1.557 1:305
. Mathematics .................. 404 419 1,493 1,457 380 349 1.641 1,607
N Other Physical and Earth Sciences 307 46 1.576 1,324 558 145 1.854 1.813
s N
’ : 'lncludos Constmcﬂon Sanllary & Transportation Engineating,
":’ . Mol " i oy .ﬂd Coming |. g C, 1, N .
» S Thae Coltege Pla nt Councll, CPC Salary Sutvey ~ A Study af 198681 Beginamg Olters, Forma: Ropuit, Nu. d, Juty 1981 Seigntifiv Manpuwen ¢ , S ot Scrgn.
l “tlsls, Englnnrs, and Technliclans, p. 5. * . *
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. Chart VI-11; 1979 Median.anncal
salarles of 1977 master's graduates
‘employed fuil-time in science and

engineering by field of study

- and sex
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Tabw VM‘I Madian annual. salarles of 1977 sclencol/engineering masters-degree recipients' by

f!eld ‘of study and SIE employment status: 1979

i

.

I O T TR T ey

¥
E5s

o ey &,n,v'w
« LY T

.A P

8 R Science/Engineering Mon-Science

Ig, Total Employed Employed * Engineering Emploved

)i Field of .Study Total Men Women Total Men Women Total Men Women

I8 ST §

H] 3

: Total. ...k, 18,900 19,500 14,90C 19,400 20,100 15,300 15,000 16.100 14,200

4 Physical Sciences ..... 19,000 19,300 - 16,200 ¢ 19300 19,500 16,800 16,100 16,900 Q)

§ Chemistry .......... + 18,900 19,500 (Y] ]9.100 19,600 ® * ) Y
PhysicslAstronomy . . 19,100 19,400 @ 19200 18,200 o ® 0 ®
Environmental !

Sciences ........ 19,100 19,300 16,400 - -.19.900 20,300 ® ® 0] &

{ Other Physical A

; Sciences ......... () ® .0 ® o] U] 4] V] ®)

¢, Mathematical Sciences . 19,300 20,200 ~ 16,900 . 20,300 20,400 17,400 *- 16,000 16,100 ()

fl Mathematics.. . 16.900 18,100 f6§200 18,600 19,200 ® 14,300 14,800

Compuler Sciences . 24,200 24,200 P 24,100 24,100 V] £ 0

| engineerng. . ... 22300 22300 20300 22200 22200 19,800 0 0

LiteSciences . . .... 14,800 14,900 113,300 . 1‘5.200 15,500 13,300 13,300 13,300

I Biology ... ....... 14,800 15,000 , 13,400 15,500 16,200 13,600 12,200 12,200

) Agricultural Sciences 14,800 14,800° A 14,900 15,000 ) 14,400 14,400

{ Soclal Sclences ....... 16,000 17,200 13,600 16,200 17,000 13,000 15,100 16,500 14,300

: Psycholagy ... .... i 14,400 15200 . 13,500 14,100 15,000 12 600 14,900 16,200 14,400

; Economics ....... - 18,800 18,900 ¢! 19,100 19,100 {) g 6 .

i Soclology! / ‘

. Anthropology ..... .16,000 18,000 ‘f ® ®) ] (] 13,600 ®

. Other Soclal Sciences 17,300 17,500 ) ® V] ) 17,400 ]

's°u'mpn ¥ Chlans F Aall,

o« 1Excludos Indfvfdu;ls onsoilod fulk-time ln Qraduate school,

‘ NG med]an computed for gtoups with less 1han 20 rospondonts,

T NOTE Median annual salariss computed only for full-time emploged civjliap:
, Employment Atiributas of Recent Sclence and Englineeiing Graduales, p. 19.
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_ Chart' VI-12: Meqian"énnual salaries At the doctorate level, men outoarn women in every discipline.
of doctoral scientists and engineers, -

' : - ©
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Table Vi 12 Median- annual salarles of. doctoral scientlsts and engineers,
2 ' by field and ¢ sex: 1977 and 1979 L

O g 1 )

, |
4 h 1977 1979 ° R ’
: - Sex Sex o
. . € :
1 Field Total Men Women Total Men Women v\ o
. i h :
£ | :
3 Alttields . ... . . $25600  $26,000  $20,700  $29,100  $29,800  $23,100 , B
. Physical Scientistis ... : : 26500 26800 21,200 30300 30,500 24400 . |
;e Chemists . .. - 26600 27,000 20900 30,400  30.700 24,200 . ‘
i Physicists & Astronomers > 26500 26,500 23,100 30,100 30,200 25,400+ RS
- Mathematical Scientists 23300 23,600 19900. 26,300 26,700 21,700 ‘ -
N Mathematicians. . 23,100 23,400 19900 26,100 26,400 21,800 ‘ s
s Statisticians.. . . : 25,100 25,400 19,80 29,300 29,600 21.600 X S
Computer Specialists . 25800 26,100 20800 28500 28,800 22,800 ) ;
Environmental Scientists . . 25800 26,000 19,70  30.300 30,400 23,500 R
Earth Sctentists . . . 25900 26,000 20000 30300  30.400 25,300 : o
Oceanographers . . 24,100 24,400 19,200 28,800 30,100 21,500 L
Atmospheric Scientists .. 28,300 28 300 19,200 31,300 31,800 -
. Engineers ' 28,600 28,700 22.900 33,100 33,20 26,600 : . I
: LifeScientists 24,700 25.100 21000 28,100 28,900 23,000 , Y
o Biological Scientists 23,800 24300 20500 26,400 27,500 22,200 : v
a’; Agnicultural Scientists A 24800  24.900 20,200 29,000 9,100 21,600
i Medical Scientists o 28,000 28,900 22,800 30900 32,700 25,300 oo s
o Psychologists 24100 24800 20600 26,700 28,000 23,200 R
Social Scientists . . 24,100 24,700 20200 26,200 26,800 - . 22,600 : '
Economists . 27,000  27.500 23600 31,000 31500 26,900 : <
Sociologists/Anthropoligists : 22,200 22,900 19,700 23,900 25,000 22,100 :
Other Social Scientists L 23200  23.900 19800 ~ 25300 25,700 22.300 :
»

=

RS NOYE. Al (ncdlnn smnoa wou compuud onty for 'ull time cmplgyod civiltans, No median was computed for gruups with fewer than 20 individuals 1epuiling Sajary.

‘;,f mutco*mmuonnl S Ch. 10013115 of DocromSctonusts and Englineers 1o tho united States. 1977, Techniwai Notes ana Dotuiiod Statisina, Tabies, p. 50,
£.. Also, charactorlst(cs o; ooctml Sclonllm and Englnom Irz the United sum; 1979, P 44,
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ANNOTATED BIBLIOGRAPHY 3

Admissions Testing Program of the College Board. National report, Association of Science Technology Centers. ASTC science muse

College bound semors, 197273, 197374, 197475, 197576,
1977, 1978, 1979. Princei»>n: Educational Testing Service,
1973-79. .

National Report, College-Bound Seniors for the years 1973

thiough 1979 summarizes the College Board ATP records of
mgh school seniors who registered for Scholastic Aptitude
Tests (SAT) or Achievement Tests at any time durning their hugh
school years. The 1979 report presents data for about one
million seniors, about a third of all seniors of 1979 and about
two-thirds of all who go directly to college. included are sum-
maries of scores for the SAT, and the Achievement Tests, and
from the Student Descr.ptive Questionnaire (SDQ) data on
high school records of students, their socioeconomic
‘characteristics, and their college plans. Results of the Test of
Standard Written English (TSWE) are included from 1974-75
onwards. Copynght 1977, 1978, 1979 by College Entrance
Examination Board, New York.

Atelsek, Frank J. and Gomberg, Irene L. Youngsdoctoral faculty m

science and engineering: Trends in composition and research

activity. (Higher Education Panel Report, Number 43)

Washington, D,C.. Amenican Council on Education, February
1979.

Young Doctoral Facuity in Science and Engineering: Trends in
Composition and Research Activity is the report of a survey
funded by the National Science Foundation, the U.S. Office of
Education, and the National Institute of Education to ascer
tain the extent of declines in the proportion of young doc
torates in science and engineering faculties. The report
discusses expected faculty hinng dunng 1978-79, com-
pansons with earhier surveys, trends in faculty compositior.
and measures of research activities of younger and oide:
faculty members.

Carnegie Foundation for the Advancement of Teaching. Missions

of the college curriculum. San Francisco: Jossey-Bass, 1977.

Missions of the College Curriculum seeks to describe for per
sons involved with curriculum, particularly those new to the
responsibilities therein, the current state of American cur
ricula in institutions of higher educatiors and ways of change
and development. The preface cbserves that the timing of the
study 1s such because higher education has undergone con
siderable change in the past decade, that change is continu-
ing. and that the period ahead is one of no growth for higher
education but important social changes for society. Fourteen
chapters and four appendices comprise the volume.

KK

um funding study. Unpublished report, Washington, D.C.,
January 19, 1979. .

ASTC Science Museum Funding Study represents a
preliminary, unvenlied by agencies, draft-form report of the
structure of lead agency support for science museums from
federal sources. The data were gathered fromn agency annual
reports, prugram office reports, and individual museum
reports of federal funding. Since it provides prehminary
vstimates, it can only give rough estimates until more precise
data are made available.

~

Co’llege Placement Council Inc. CPC salary survey. A study of

1978 79 beginning offers, final report, July 1979, Bethlehem
PA: 1979.

The CPC Salary Survey presents data on beginning monthly
salary offers made to graduates at all degree levels from a
representative group of colleges and universities in the United
States. A broad number of job types is surveyed, although
teaching i1s excluded. The College Placement Council issues
reports five times annually to members and subscribers. This
report contains 2 pages of text analysis and 9 pages of tables
and charts covering offers by sex, field, type of employer, and
level of degree.

Dearman, Nancy B. and White, Vaiena Pliska, The condition of

education, 1979 edition, (National Center for Education
Statistics, Statistical Report, Stock No. 017-080-02008-4).
Washington, D.C.. U.S. Government Printing Office, 1979.

The Condition of Education, 1979 Edition, is the fifth annual
report in a series describing various conditions in education
as wel! as in the larger society affecting education. The first of
its two parts provides an oveiview of education in three sec-
tions. the social context of education (the family, work and the
community), elementary and secondary educalion
(enroliments, school environment, etc.), postsecondary educa
tion (enroliments in higher and adult education, faculties,
finances, etc.). The second part of the volume deals with three
selected topics. financing precollege public education, out
comes of education, and the status of women and minorities
in hugher education. There 1s an appendix, and a cumulative in-
dex. The format of the text is a discussion of the section
followed by numerous tables each accompanied by an -
Iustratwe chart.

333



° Engineening Manpuwer Commussion of E}?gmeer§ Joint Ceuncil.

Gulladay, Mary A and Noell,

Engineering munpower bulletin, No. 47. New York. Engineers
Joint Council. May 1979,

Engineering Manpower Bulletms prov:de information on
trends and developments 1N manpuwer for enginecnng and
related technologies. Number 47 summanzes. a two parl
report, Engineering and Technolaogy Enroliments Fall 1978,
presenting four tables, one figure and interpretive text on cur
rent and past engineering enroliments.

Frankel, Martin M. PrO/ecuons: of education statistics to 1986-87,

(National Center for Education Stallsucs Stock No.
017 080-01918 3). Wc.shmgton DC US Government Printing
Office, 1978.

Projections of Education Statistics to 1986-87 provides projec-
tions of statistics for elementary schools, secondary schools.
and inotitutiuns of higher educatiun. The projections whiuh
are revised annually based upon newly coilected data by
~NCES. inciude statistics on enrcliments, graduates, teachers,

any up«.ndnure The latest population projects and .

‘uolimates frum the Bureau of the Census are also incur
porated in the volume on a yearly basts.

Jay. The conditivn of educdation,
1978 edition, (Nativnal Center for Education Statistius,
Statistical Repurt, Stuck No 017080 01..725). Washingtun,
D C. U S. Government Prnting Office, 1978,

The Condition of Education, 1978 Edition i1s an annuai
statistical report describing vanous conditions 1n education
as well as in the larger society affecting education This
volume. which 1s the fourth report to be published in this
senes, 15 organized into two parts The first part 1s concetned
with trends and developments at all levels of education in
cluding the societal context for describing education (e g.,
pubbc opmion. school age population, financial support).
elementary and secondary education (e.¢.. public and profes
siondl vpinion, enrolimients, outcomes), and post secondary
education (e y.. enruitment n higher education.
Jharactenstics of institutions, and adult education) The seu
ond part luvks at educational personnel, the financing of
tugher educatiun, and a comparison of education and labor
fuorce participation patterns in the United States and other
selected nations. The format of the volume 1s a discussion of a
topic followed by numerous tables and charts in which each
tabie s dlustrated on the following page by a chart (1e., a
scatistical graph)
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Guoler, bcnms D. The development and use of educational indica-

tors. Educational indicators. Momtoring the state of educa
tron, (Proceedings of the 1975 ETS Invitational Conference)
Princeton: Educational Testing Service, 1976.

The Development and Use of Educational Indicators sug
gested the main features of the organizing framework for this
Databuok. Gooler categonzes educational indicators as
folluws. access., aspirations, achievement, impact, and
resources. He notes that the information base for access and
resources is reasonably good, adequate for achievement, and
poor for aspirattons and impact.

Grant, W. Vance and Lind, C. Geurge. Digest of education statis

tics 1977-78 and 1979, (National Center for Education
Stahistics). Washington, D.C.:U.S. Governmen °rinting Office,
1978, 1979.

Digest of Education Statistics, 1977-.78, and 1979 continue a
suries published annually since 1962. They provide anabstract
of statistical information covering American education from
kindergarten through graduate school. The Digest includes
data un the number of schools and colleges. enroliments,
teachers, graduates, attainments. finances. federal funds for
education, libraries, international education, and research and
development. The 1977 78 edition, also contains a number of
innuvations from previous editions, such as NAEP data on
social and political attitudes of 13 and 17-year-olds, years for
computing school attendance in each state, trends on
Scholastic Aptitude Test scores, college dropouts for the high
school class of 1972, expenditures for schoo! lunch programs,
and expenditures for public hbraries. The 1979 edition’s in-
novations incliude data on trends in engineering enroliments
and on earned degrees conferred in mathematics, biological
sciences and physical sciences.

Hamblen, John W. and Baird, Thomas B., (Eds.). Fourth inventory

of computers in higher education. Princeton, Edcom, 1979,

Fourth Inventory of Computers in Higher Education repcrts
data from the fourth national survey of computers in higher
vducation. The book consists primanly of tables on com-
puters. numbers of, expenditures, degree programs. instruc
tivnal and administrative use. student access, and other
tupivs  Aninterpretive report is due to be published in early
1980
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Klus, Juhn P, and Jones, Judy A. Survey of continung education
aclivities for eng'neers and scientists. Washington, D.C.. The
American Society tor Engineering Education, 1978.

Survey of Continuing Education Activities for Engineers and
Scientists summarizes the findings of a poll of 349 universities

_..-—and professionalitechnical associations concerning their ac

- tivilies in centinuing education. Included in the summary are
statistius retated to noncredit activities, such as, intensive
short courses, non credit after hours courses, institutes,
seminars, etc., correspondence courses, and self study ac
tivities. Also discussed are degree credit courses and the
development and operation of courses with attention to such
factors as needs analyses, promotion, evaluations, and
funding.

Malitz, Gerald S. Associate degrees and other formal awards below
the baccalaureate Analysis of 6-year trends (National Center
for Education Statistics, Stock No. 017-080-01848-9).
Washington, D.C.: U.S. Government Printing Office, 1978.

Associate Degrees and Other Formal Awards Below the Bac-
calaureate: Analysis of 6-Year Trends is based upon a survey
which s part of the tugher Education General Information
Survey (HEGIS) conducted annually by NCES. This report
which fucuses upon the years 197071 through 1975-76 com
pares Jdata available on curmculum categories and divisions,
typus uf instryctional units, and classifications of degrees and
awards. Included are associate degrees and all other formal
awards which reqmre at least two but less than four years of
pust steunddry work, regardiess of whether or not the work
wdd intended to be applicable toward a baccalaureate degreu.

Nativnal Assessment of Educational Pragress. Changes in social
. studies performance, 1972 76 (National Center for Education
Statistics. Report No. 07 $SS-01). Denver, Colorado: 1978

Changes in Social Studies Performance, 1972-76 studics the
vhdar.ges n two sufveys .donducted by NAEP to measure
achigvement in souial studies during the 1971 72 school yedr
and duning the 1975 76 school year These surveys provided
ddata un changes i sucial studies achievement fur young
Amenicans aged 9, 13, and 17. Changes were rupurted in
knuwledge, skills. and  attitudes, related tuv ecvnumics.
geugraphy, histury, and politics. The publication inciudes
sample items from the surveys as well as the statistics
(charts. graphs, etc) related to the chanyges.

National Assessment of Educational Progress. Attitudes toward

science. A summary of results from the 1976-77 national
assessment of science. (National Institute of Education,
Report No. 08-S-02) Denver, Colorado: 1979.

Attitudes toward Science presents findings frum the 1976-77
assessment of science that indicate how students ages 9, 13,
and 17, and in some cases young adults {(ages 26-35), respond-
ed to questions on three major topics. 1) personal experience
with science, 2) science and society, and 3) awareness of the
philosophy and methodology of science. The Jdata are analyz-
ed by age, racial, geographic, and other categornes.

Nativiial Assessment of Educational Progress. Changes in mathe

matical achievement, 1973-78. (National Institute of Educa-
tion, Report No. 09-MA-01) Denver, Golorado: 1979.

Changes in Mathematical Achievement, 1973-78, relates the
changes 1n two surveys conducted by NAEP to measure
achievement 1n mathematics dunng the school years of
1972-73 and 1977.78. The subjects of the surveys were 9.,
13 and 17 year olds. The 1977 78 assessment dealt with four
woghitive process levels (knowiedge, skills, understanding,
and application) across a variety of traditional mathematics
cuntent areas (humbers and numeration, variables and rela-
tionships, geometry, measurement, and other topics such as
graphs, and probability). The publication includes sample
items from the surveys as well as the statistics (tables, charts,
etc.) related to the changes.

Nativnal Assessment of Educational Progress. Energy knowledge

and athtudes. A national assessment of energy awareness
among young adults. (National Center for Education
Statistics, Report No. 08 E 01) Denver, Colorado. 1978.

Energy Knowledge and Attitudes: A National Assessment of
Energy Awareness Among Young Adults 1s a report of a survay
admunistered tu a sample of American adults during the sum
mer of 1977. Seventy knowledge questions and 76 attitudinal
questions were given in this assessment. The questions
measuring knowledge fell into three major categories. (1)
basic energy facts, (2) general energy issues, and (3) energy
vonservation, The attitude questiuns were categonzed into
fuur major classificatiuns. (1) feelings about the seriousness
uf energy problems, (2) belief in the effectiveness of personal
action, (3) feelings toward envirunmental hazards, and (4) feel
ings toward erergy trade-offs.
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Natiunal Assessment of Educational Progress. Mathematical

knowledge und shiis. (National Institute of Education, Report
No. 09-MA-02) Denver, Colorado. 1979,

Mathematical Knowledge and Skills presents the achievement
of 9,13, and 17 year olds during the school year 1977 78 as
shown in-the NAEP survey. Results and sample items, are
presented for knowledge n numbers and numeration,
geometry, and measuremeut, for computational skills with
whole numbers, fractions, gecimals, integers, percents and
fractional conversions, for skills 1n measurement, reading
graphs and tables, geometlric and aigebraic manipuiations,
and estimating. Scme groups and age-ievel comparnisons are
made and as observations and recommendations.

National Assessment of Educational Progress. Three national

assessments of science: Changes in achievement, 1969-77.
(National Center for Education Statistics, Report No. 08:5-00).
Denver, Colorado: 1978.

Three National Assessments of Science: Changes in Achieve-
ment, 1962:77 1s a study of the changes in the three national
science assessments. 1969.70, 1972.73, and 1976-77. In each
assessment, students were assessed for achievement tn three
broad abjectives of science education, (1) fundamental as-
pects of swuence, (2) applications of fundamentais to a wide
range of probiem situations, and (3) appreciation of the pro-
cesses of science, 1ts consequences and hmitations, and the
personal and social relevance of science to society. The sec-
ond and thurd assessments contained questions from the first
assessment so that compansons could be made.

National Science Foundation, Characteristics of doctoral scien-

tists and engineers in the Umted States, 1973 Detailed
statistical tables, appendix B, NSF 75-312:A. Washington,
D C . Nationa! Science Foundation, 1973

Charactenistics of Doctoral Scientists and Engineers in the
United States, 1973. Detailed Statistical Tables, Appendix B,
presents demographic and employment tables of data
resutting from the 1973 Survey of Doctoral Scientists and
Engineers ¢conducted by the National Academy of Science for
the NSF and the National Institutes of Health. Results of the
survey are discussed 1n Characternistics of Doctoral Scientists

_and Engingers wr the United States, 1973 (NSF 75-312).
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National Science Foundation. Characterstics of doctoral scien-

tists and engineers in the United States. 1977. Technical notes
and detailed statistical tables, NSF 79-306. Washington, D.C..
National Science Foundation, 1977.

Characteristics of Doctoral Scientists and Engineers in the
United States: 1977 is a set of tables affording data on the
demographic and employment charactenstics of doctoral
solentists and engineers undividuals hoiding S/E doctorates or
holding non S.E doctorates but employed in S/E positions).
Two previous surveys of this population were conducted in
1973 .and 1975, sume of the resuits from those surveys are
presented here alsu for ime senes information, Data include
types of empluyer (educatiun, business/industry, federal
government), field, primary work activity, sex, age, race, years
of experience, and other.

National Science Foundation. Reviews of data on science re

sources. June, 1978, NSF 78.310. Washington, D.C.: National
Science Foundation, 1978.

Reviews of Data on Science Resources presents selected
demographic and employment characteristics of recent
bachelor's and master’s degree recipients in science and
engineening. The report presents findings of a 1976 survey of
the 1973 74 and 1974 75 graduating classes. Eight pages of
charts and text are accompanied by two detailed statistical
tables showing by field and sex the total number of graduates,
the nuriber 1n the labor force, the number employed, the
numbBer employed in science and engineering, and the number
in the hield of training. )

National Scuience Foundation. Science resources studies high

hghts. September 26, 1977, NSF 77 318. Washington. D.C.. Na
tional Science Foundation, 1977. v

Science Resources Studies Highlights presents intms 1ssue a
summary of a report by Dr. Robert Boldt of Educational
Testing Service on the Graduate Recorrd Exam (GRE) scores
over several years. The report. Trends in Aptitudes of Graduate
Students 1in Science, 1s a statistical analysis of scores from
1970 to 1975 with particular emphasis on prospective science
and engineering graduate students.

National Science Foundation. Science resources studies high

hights Oclober 4, 1978, NSF 78-316, Washington, D.C.. Na
tional Science Foundation, 1978.

Science Resources Studies Highlights presents in this issue
the first analytical resulls of the 1977 survey of doctoral scien-
usts and engineers (earher surveys were in 1973 and 1975),
Tables, charts and text deal with employment data by type of
employer, type of work activity, sex and field of employee, in
both 1973 and 1977.
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Pepin, Andrew J. Fall enroliment in higher education 1978, (to be

pubhshed by National Center for Education Statistics, DHEW,
Washington, D.C.}

Fall Enroflments in Higher Education 1978 was not published
at the time the Science Educdtion Databook was vumpiled but
two tables from it were used in the Data Book. Table 26 —
Total Enroliment in Institutions of Higher Education by Major
Degree Field and Sex and By Control and Level of Institution,
and Table 29 — Total Enroliment in Institutions of Higher
Education, by Level of Enrotiment, Sex and Attendance Status
of Student and By Major Degree Field and Ethnicity. Ag
gregate United States, Fall 1978.

Pepin, Andrew J. Fall enrollment in hgher education 1976.

Phi

(National Center for Education Statistics: Stock Number
017 080-01907 8). Washington, D.C.. U.S. Government Printing
Office, 1978.

Fall Enroliment in Higher Education 1976 is the result vt o
single effort of the National Center for Education Statistics and
the Office of Civil Rights of the Department of Health, Educa
tion, and Welfare to conduct a single fall enroliment survey that
would satisfy the needs of both agencigs. Data in this publica:
twn are organized under six major categories. (a) enrollment by
level of instituwion, (b) enroliment by state, (c) enroliment by in
stitution, (d) Enroliment by racefethnicity; (e) enrollment by ma
jor degree field; and (f) Enrollment by major degree field and
racelethnicity.

Delta Kappa, Inc.. The eleventh annual Gallup poli of the
public's attitude toward the public schools. Phi Delta Kappan,
September 1979.

The Annual Gallup Poll of the Public's Attitude Toward the
Public Schools surveys a replicated probability sample of
American adults to determine attitudes toward such matters
as school quality, problems, strengths, finances, quality com
pared with previous eras, and other topics The poll is pub
lished each September in the Phi Delta Kappan It provides
information useful to school decision makers and others in
terested in the forces that shape and support the public
school system.

Smuth, Stanley V. and Wells, Agivs Q. Eurned degiees vonferred,

us.

u.s.

1975 76. (National Center for Education Statistics, Stock No.,
017-080-01868-3). Washington, D.C.. U.S. Government Printing
Oftice, 1978. ¢

Higher Education, Earned Degrees Conferred, 197576, Sum
mary Data is the fifthireport in a senes begunin 1970 71 to por
tray all degrues grantued by allinstitutions in the United States
wentificd as degrev granting by the Educdation Direclory,
Higher Educution. Detailed tables are provided in which
bachelor o, master s, and doctur s degrees are categorized by
level of degreg, sex uf student, control (public or private) uf in
stitution, and discipline specialty. All data collected for survey
years 1970-71 through 1975-76 are directly comparable and
provide excellent data for serial and trend analyses.

Dept. of Commerve. Bureau uf the Census. Current population
reports, Series P-20, No. 336, Wasbington, D.C.: 1979.

Current Population Reports, Population Profile of the United
States. 1978 epurts un o sample survey conducted un60,000
huuseholds. Data are vunsidered supplementary to that of the
decennial census and not strictly comparable.

. Dept. ot Commerce, Bureau uf the Census. 1970 cénsus of

populdtion. Vol. I, U.S. Summdry, Washington, D.C.. 1975

1970 Census of Population, Vol. |, U.S. Summary provides data
on the various racial groups in the U.S., as well as other
information. °

Vetter, Betty M., Babco, Eleanor L., Mcintire, Judith E. Professional

women dnd nunoriites. A manpower dala resource service, 2nd
ediion. Washington, D.C.. Scientific Manpower Comimission,
November 1978.

Professional Women and Minorities: A Manpower Dala
Resource Service 1s designed to provide current and hustorical
statistics about the professional segiment of the U.S. popula:
tion and particularly about the participation and availabihity ot
women and minorthies 1n pursuits requinng at least the bac-
calaureale level. The first five sections vi the volume deal with
general enroliments, general degrees, general prolessions,
gencral workforce and academic workforce. The remaining
sections are devoted to _subject helds (chemistry,
mathemalical sciences, life sCiences, etc.) and provide data
on degrees, enroliments, general workforce, and academic
workforce.
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Velter, Betty M. Labor force participdtioh of women trained in
screniee und engineering and factors affecting their participa
o tion Unpubhivhed repor! submitted to Natiunal Science Foun
dation under Giant No. SRS 77 19575, by Scientific Manpower

! Commussion. Washington. D.C.. June_ 1979.

Labor Force Participation of Women Trained in Science and
Engineering and Factors Affecting Their Participation
Llvaeits Jala on suiehve and engineenny graduates of the
ladt 15 yedr, regarding employment status, salanes, number
and ages of Children, ficids of training and work, manta!

T olatus, spuuses. veLupdtions. level of degrees, ete., Thirty
s€ven lables ure accompanied by six pages of findings and
detaited discussion

Qs Ins R Repuit uf the 1977 national survey of science. mathe

matics. ond saciul studiesseducqdtion (National §cnence Foun

. dation, SE 78 72, Washington, D.C . U.S Government Printing
Office. 1978

® Report of the 1977 National Survey of Science, Mathematics,
and Social Studies Education descnbes the resuits of a na-
- tional survey desjgned to ascertain what science courses are
offeredin the schools. what textbooks and matenals are being
ustd in the schoors by grade levei. how much time s being
spent ar the teaching of science, and what are the roles of
qoience teachers, supervisors, and administrators 1n working
v science education The report provides excellent base hine
dati for compansons with future investigations Data were
Jatnerea from edcnersotn elementary and secondatyy, pnn
Lipatn o\)() rntendants dnskynct supervisors, and state
SIS -

Weiss, Ins, R., Stake, Robert. Easley, Jack. Helgeson, Stanley L.,

Suydam, Marilyn N., Blosser. Patricia E., Osborne, Alan, Wiley,
Karep B., & Race, Jeanne The status oI pre college science,
mathematics. and social $tudies educational pracuces in U.S.
schoots. An overview and summarnes of three studies (Na-
tional Science Foundation. SE 78 71). Washington. D.C.: U S.
Government Printing Office, 1978,

The Status of Pre-College Science, Mathematics, and Social
Studies Educational Practices in U.S. Schouls: An Overview
and Summaries of Three Studies s a summary of the three
studies. (a) the 1977 National Survey of Science, Mathematics
and Social Studies Education conducted by the Research
Tnangie institute of North Carolina; (b) Case Studies in
Science Education conducted by the Center for Instructional
Research and Curnculum Evaluation of the University of lI-
linots, and (c) The Status of Pre-College Science,
Mathematics, and Social Science Education. 1955.75 (A
Literature Review) conducted by the Centér for Science and
Mathematics Education. The Ohio State University. These
studies were designed to assess the current status of pre
college-science education in the United States.
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Projections of Education Statistics to 1988-89. Martin M. Frankel.

Saiaries of Scientists, Engineers, and Technicians. Tenth Edition.
Scientific Manpower Commission,




Scienc.  Women Scientists and Engineers. Trends in Participa-
tion.” Bétty M. Vetter. Vol. 214. Dec. 18, 1981.

Science, Eng.neering, and Humanities Doctorates in the United
States. 1979 Profile. National Research Council, National
Academy of Sciences. Washington, D.C. 1980.

Science Indicators, 1980, NSF. NSB-81-1.

Characteristics of Doctoral Scientists and Engineers in the United
States: 1979. NSF 80-323. Washington, D.C.

" Reviews of Dats on Science Resources. NSF 80-311, No. 36.
May 1980.

Employment Attributes of Recent Suience and Engineering. Grad
uates. NSF 80-325.

Digest of Education Statistics, 1977 78 NCES. W. vance Grant and
C. Gegorge Lind.

Digest of Education Statistics, 1979 NCES. W. Vance Grant and
C. George Lind.

Digest of Education Statistics, 1976. NCES. W. Vance Grant and
C. George Lind.

TheICondmon of Education. 1982 Edition. National Center for Edu-
cation Statistics, Washington, D.C.



