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Introduction

Science and technology play increasingty important and pervasive roles in
: our society and economy. Thus, science education, which must insure an
. adequate supply of talented and educated personnel for the scientific and
: technological enterprise and must provide a basic understanding of science
to enable all citizens to make informed decisions of personal choice and
public policy that involve science and technology, is a central concérn of our
nation today. While there is a good deal of information available regarding
science on the one hand, and eéducation on the other, there has not been
available in one piace a compendium of quantitative information portraymg
science education in the United States. This Science Education Databook is
intended as a step toward filling that need.

The data have-been assembled in six chapters: Resources; Participation:
Attitudes, Goals, and Needs; Test Data; Degree Data; and Employment in
Science and Engineering. With a few exceptions, each entry consists of a
chart and a corresponding table printed on the same page where possible.
There is also a brief remark accompanying each entry pair as an example of
cne of many possible observations that could be made. |t should be noted
that the data were not necessarily collected originally to support merely that
one particuiar observation. The reader will probably wish to study each chart
and table further to glean additional information. Many of these observa-
tions on the individual entry pairs are assembled as highlights introducing
each chapter in order to provide a convenient overvsew of the content of the
chapter.

The charts and tables in this booklet have been coliected from a wide variety
of sources as is indicated in the documentation. These sources are aiso
described more fully in the annotated bibliography (see p. 143 ff). These
original sources will also be fcund usefui for additional data for those who
desire them.

This is the National Science Foundation's first attempt to produce a Science
Education Databook since 1960. We hope it is of interest and value
to all those concerned about the condition of science education in the
United States.

F. James Rutherford
Assistant Director

for Science Education
National Science Foundation
Washington, D.C. 20550
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Chapter |
RESOURCES

INTRODUCTION

Resources may be provided by parsonnel acting
as teachers, or by institutions oftering courses of
instruction, or by society making tax dollars avail-
abie to support coileges and museums. Resourcaes

~“may take the form of capital, personnel, and
teaching materials and may also be expressed in
the types of educational programs offered, the cur-
ricula used. and the amount of time spent on them,

The resources data contained in this chapter are
grouped into three categories: K-12, higher educa-
tion, and informal education.

PIGHLIGHTS

K-12
1.

Tre fraction of all secondary teachers
spending the largest poriion of their time in
science. mathematics, or soc:al studies in
creased by almost 22% from 1861 to 1978.
(Chart I-1)

Siightly more than half of all grade 1012
science teachers were using one or more of
the Federally funded science curricuium
materisls during the 1876-1877 school year.
(Chart |-6)

Students in K-3 spend an average of 1ass than
20 minytes a day on science. (Chart -7)

Approximately 0% of the grade 7-12 science
classes make use of the metnic system.
{Chart 1-8)

Relatively few schools have separate
budgels for scientific equipment and sup-
plies. (Chart {-.9)

Over one-thirg of K-8 classrooms have no
science facihities. (Chart -10)

Higher Education

1.

Between 1968 and 1875 the number of
mathematical and physical sciences faculty,
as a percentage of total college teaching
tacuity. decreased by 50%. (Chart 1-12)

. Between 1969 and 1975, the number of

biological science facully, asa percentage of
total college teaching tacuity, increased by
50%. (Chart {-12)

During 1977-78, mathematics, chemistry, and
physics facully accounted for over a third of
the approximately 36,000 full-time doctoral
facully in science and engineering depart
ments at Ph.D. granting institut ons; the
biological sciences faculty approached a
fourth of the totai (Chart 1-13)

. NSF has shifted suppori over time among

students, faculty, institutions, and R&D.
{Chart 1-17)
During 1975.76 there were almost 3500

degree credit courses in conlinuing educa-
tion for scientists and engineers. There were
about 4900 non-credit activities in continuing
edycation. (Charts 1-18.20)

Informal Education

Between 1972 and 1978, science and technology

centers and museums received shghtly over $30
miihion in Federal funds. (Chart 1-21)

b oa
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-Chart I-1: Public secondary schoo!
- teachers, by subject taught, spring
1961 to spring 1976

The fraction of ail secondary teschers spending the largest portion of their time in teaching seienca."
mathematics, or social ctudies incraased by «imost 22% from 1951 to 1876. .

Sciance Science
108 10.6
Social Social Al other Social
St‘uzdiset: All other Studies Al other sugéects Studies
i subjects 153 Su%eé:ts 4 124 |
41.9 .
Mathematics
at “‘T“ Mathematics Math&ﬁlaﬂcs Mathamatics
138 ’ 182
English English Engiish
81 24 159
1861 1966 1971 1976
B {Percentage distribution) N
Table I-1: Public secondary school '
.- Teaching figld in which largest’
' ‘IIGMYS, by s“hj“t taught, spring portion of time was spent 16617 | 1666 1971 1878
: 19861 to spring 1976 A
T 1 2 3 4 5
— e e el SRV S S S
All tields 100.0 | 100.0 { 100.C | 100.0
Agniculture 26 16 06 06 N
Art, 22 20 37 2.4
) . Business education 76 70| 591 48
Enghish 190 181 20.4 19.8
Foreigntlanguage 41 64 4.8 4.2
Health and physicaleducation 82 6.9 83 78
Home cconomics 51 59 5.1 28 |.
Ingustnal arts 55 51 6.2 38 |
Mathematics 114 139 144 | 1827
2 Music 17 47 38 30
Scienge . 117 108 10.6 131
Social studies 129 153 140 124
. \ Special education 03 04 11 3.0
Other 10 19 1.0 4.0

'‘Malf-time or more

Data add té 93.3 parcent The remaining 6.7 percent reporisg teaching two or more subjects (each ha!f time or less).
NOTE: Data are based upon sample surveys of public school teachers. Becauss of rounding, percents may not adg to 100.0, o
Source: National Education Association, Status of the American Public Schoo! Teacher, 1975 76 (Copyright © 1877 by the Nationsé -

Ecucation Association. All rights reserved ) Reprinted from Grant, W. Vance and Lind. C. George, Diges! of Education sw%

197778, p. 83.
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_ Chart I-2: Percent of male and female Most slementary schoot teachers are women. They usually teach scisnce, mathematics, and socis!
, science, mathematics, and social studies as well as other subjects. Most high school teachers of mathematics, science, and soclai

studies are men and they ususlly teach within one subject field.
studies teachars, by grade range y y lec
Male
K3 4-6
D Female
- Source: Weiss, s R. ef a/, The Status of Pre-College Science, Mathemalics, are Sotls! Stuties Education Praclices in US Schools. An Overview and Summanes of Thrze Stuoies Highlights B*:m, pov1
Table I-2: Percent of male and female teachers of science, mathematics, and social studies, by grade range
Mathematics Science Sacial Stugres Total
Grade Range Male Female Unknown Male Female  Unkiowd Male  Femaie  Unknean Mg Femalo Unkooan
K3 (N - 838 6 a4 0 2 98 v 3 96 i 4 b 0
2 46 (N = 829 21 78 2 33 €7 0 19 79 1 25 74 1
s 79N - 1538 54 ab 0 B 38 O 62 36 0 59 41 0
10-12 (N = 1624, 68 32 0 74 24 J 75 24 1 73 26 1
Sample N 1672 1679 1478 4829

Source: Weliss, inis R, Repor of the 1977 Nstional Survey of Science. Mathematics ard Social Studies Fducafron p 141
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Chart | 3: Most Freguently Used
Social Studies Textbooks/Programs by
Grade Range’

Pergont of

Textbook/Prog.am K-3 Classes
Larglaw Social Screrce Pragram (King) 14
Social Sciences Concepts and Values (Brandwein) g
Concepts & inquiry Series 5

Qur Working World (Senosh) 3
Investigating Man's Waorld Program 3
Siutver Burdett Socia! Scrtence (Anderson) 3
focus on Active Ledrning Social Studies 3
Contemporary Socid! Science Curticuium (Anderson) 2
Holt Databank System for Elementary Soctal Studies, (Fielden 2
Map & Globe Skilis tNasaland) 2

Perceont of

4 b Classes

Textbook/Program

This is America’s Story (Wilder)

The Free and the Brave (Grath

Americd 1ts Peoples and Values (Wood)
Liberty anc Union A History of the U.S. (Ridge)
Quest for Liberty (Chapm)

Challenge & Change (Eibling)

American Civics (Hartley)

foungat.ons of Freedom (Eibling)

Percent of
7.9 Classes

L) e W

P 3 RS

Percent of
10-12 Classes

flise of the American Nation (Todd) 7

Expiornng Serres 14 Magruder's American Government (McClenaghan) 5 a
Social Sciences Concepts and Values ‘Brandwein) 13 Economics Principles and Practices (Brown) 4
Laidlaw Social Science Program (King) 10 Carnegie-Mellon Social Stuties Curniculum Project—Holt
Contemporary Social Science Curticulum (Anderson) 7 Socrat Studies (Fenton) 3
Man and His World Series 5 History of a Free People (Bragdon) 3
Concepts & inquiry Series 4 Sociology The Study of Human Relationships (Thomas) 3
Tiegs-Adams Se.jes 4 American History (Abramowitz) 2
fivld Sociat Studies Program 3 concepts it American History (Morzello) 2
Holt Databank System tor Flementary Socaf Studies (Fielder) 3 Medievai ana Early Modern Times (Hayes) 2
Focus on Active Learning Social Studies 2 Men and Nalions: A World History (Mazour) 2
Silver Burdet! Social Science (Anderson) 2 Mogdern History (Becker) 2

Togrteea w0 st L e et T e s O e e T i o s e gt T et qite tgre e et g at siton ‘me' datue represent 1he responses ' My

Gen e st Teac oo av e abae i ach o epod Db e o e Byl Venere s oo Nat imone hgrsoane e thot oy Phe St one nstoed s weed BPrograms ang tude o vaniety of Lomibia

e, regnet iy 3 Do A T e b ey D G ottt iy e and et et

Sone e WIS o B Huuoel o0 e Iy T NGROna Sty P xciene Mathema i ar o0 Sedey S duaaion pn B4 47
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Chart i-4: Most Frequently Used
Science Textbooks/Programs by Grade
Range’

/ Textbook/Program

Concepts in Science {(Brandwein)

Science Understanding. Your Environment (Mallinson)

New Lardiaw Scrence Program (Snith)

Heath Science Series (Schpeider)

Science Curriculum improvement Study (SCIS) Life Science

Modgern Elementary Scrence (Fischler)

Secience A Process Approdch (SAPA)

Secrence Curriculum Imptovement Study (SCIS
Physical Scrence ‘

Modwiar Activ.ties Progran in Scrence (Bergen

Kindergarten Keys (Economy) ‘

Concepts in Scrence (Brandwem

Screnee Understanding Your Favironment (Matiimsom
New Laidlaw Scrence Program (Smuthy

Togay's Busic Science Seres (Navarral

Llementdary Soience Ledrming by investigating (LSl
Hreath Science Senes (Schneider)

Steck Vaughn Elomentary Science Series (Vvare
Introduciory Phrynical Soience (Haber Setianm;
Science A Process Approach {SAPAS

Seeonee Curticulum imprevement Study i(SCIS; Lite bcience
investigetng In Scrence (Jacobson

Serierce Curnculum improvement Study 15815,

Br, wicadd Soenae

L e T A A
e 1 PR T e PR L ST BT P A A T
t [ ORI A A LR AR LA LA L AR A AR P T IN
[T TP PRETN & BN T PR SN AR L PO TRTAFL A SYAE L L

Porcent of
K 3 Classes

3
e

[ SO S S S = S

ro

Pergnnt of
46 Clagsos

Texthook/Program
Focus on tarth Scrence (Bishop) >
intermediate Science Curniculum Study Probing the
Natural Wortd
Principals of Science Seres (Hemmler)
Introductory Physical Scrence (1£8) (Haber Schaim)
Living Things (Filzpatnichk)
Study Lessons in Geperal Science (Gross)
Focus on Lite Science (Heimer)
Muodern Science Series (Blang)
fife ity Forms and Changes
Modern Biology (O1t0)
Modern Farth Scierce (Ramsey)
Lite in the Environment (Navariag)
Interachion of Man and the Biosphere inquiry 0 Life
Scrence (Abraham)

-

Modern Biology (Ottad

Percent of
78 Clanaes

Percent of
10 12 Classes

16 Modern Chemistry (Metcaite
0 Hiplogical Science. An Ecolod Cal Approach (B8SCS Green,
7 Hioiogical Science An InGuiy 1010 Lite (BSCS Yellow, :
7 iMoore)
4 Biology Introduction to Life (Nasarn)
5 Brotogy: Living Systems (Qram)
4 Caollege Physics (Schaum)
3 Modern Physics (Wilhiais)
3 Biotogy (Kroeber)
3 Biological Scrence Mojecules 1o Man (8SCS Blue)
2 Brofogy (Smaliwoodd)
The Pragect Physics (Ruthertord
g Modern Phyvsicdl Science (Triacy,
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Chart I-5: Most Frequently Used
Mathematics Textbooks/Programs by
Grade Range’

Textbook/Program

Holt Schoo! Mathematics {Nichols!

Mathemaltics Around Us: Skiils and Applications (Bolsier)
Modern Schoct Mathematics Structure and«Use (Duncan)
Elementary School Mathematics (Eicholz)

The Understanding Mathematics Progra m (Gundiach)
Investigating Schoo! Mathematics (Eic.1012)

Expioring Elementary Mathematics (Keedy)

Heath Elementary Mathematics Program (Diliey)
Mathemaltics for Individust Actnevement (Denhoim)
Lardiaw Mathematics Series (McSwain)

Siver Burdett Mathematics System (LeBlanc)

Using Numbers (Gundlach)

Holt School Mathematics (Nichols)

Modern Schoo! Mathemalics: Strucfure and Use (Duncan)
Mathematics Around Us: Skills and Applhications (Bolster)
Investigating Schoo! Mathematics (Eicholz)

Eiementary School Mathematics (Eicholz)

Exploring Elementsry Mathematics (Keedy)

Laig'~w Mathematics Series (McSwain)

Mathematics for Indvidual Achievement {Denholm)

Siuver Burdett Mathematics System (LeBlanc)

Heath Elementary Mathematics Program (Diliey)

Unitying Math (Deans)

Teachers were Given 3 st ot Litles and asked 1o selecHihe Goes et sampie Cast bscd ang Do turther velaci the one uaed miostHen

Percent of
K 3 Classes

18
13
8

g oo

e b tN
7

LS I SO T

o

Percent of
4-6 Classes

19
10
9
g

[FS TN - AP S S I 0 ¢

[

Texthook Program

Holit Schoo!l Mathematics (Nichots)

Modern Algebra Structure and Methood (Dolciani)
Fxploring Moucrn Mathematics (Keedy)

Modern Schoo! Mathematics Structure and Method (Dolciany
Modern Mathematics Through Discovery (Morton)

School Mathematics (Eicholz)

Mathematics Around Us- Skills and Apphcations (Bo'ster)
Elementary Algebra (Denhoim) ‘

The Understanding Mathermatics Program (Gundiach)
Refresher Mathematics (Stein)

Fundamentals of Mathematics (Stemm)

Modern School Mathematics Pre Algebra (Dolcrani)
Moder.y School Mathematics: Structure and Use (Duncan)

Modern Algebra and Trigonometry Structure and
Method (Dolcians

Mode:ni School Mathematics: Geometry (Jurgensen)

Modern Algebra: Structure and Method (Dolcian)

Geometry (Jurgensen)

Geometry (MoOrgan)

Modern introductory Analysis (Dolciany

Algebra H with Triconometry (Smart)

Hoit Aigebra It with Trigonometry

,

Percont of
7 9 Classus

[SoNes TN o TR I

WL b b

n2 ha Ao RS

Percent of

10-12 Classes

13

MR LI WD W

Thete Jald tepfeseMUINE fespunses * e hey

S GuestionN Taaihers were alie g wen "o report Bies fot ¢n the st Whete d Dueh Nas Mufe 1han One duthot oniy the Tirst one Histed (5 used ProQram noludes o vatiaty O combir ghionsg

treguentty a Dok At manipatative Tutordls of tapes ot ndradually paced cand sets o

T perent anclgdes e pergent Of e ot Ysng Numbers (Gondiachy wtoch o g part o he program

Seure Weiss lns B Repor! of the 1877 Nationa! Survey of SGence Mathemat:os and Socrdl Studies Eucatinn, pp 1342 43
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Chart I-6: Percent of teachers using

ally funded curriculum materials

in each subject by grade range'

Use of Federsally funded curricula tends to i
of alt grade 10-12 science teachers were us

materials during the 1976-77 school year.

100
80
80_

Q

S g0 b

©

@

50

)

& 40k

©

@

[+ 30
20 -
10 -
0

K3

4.6

7-8

16-12

Mathematics

A

40

7-8
Sociat Studies

10-12

46 78
Science

ncrease with increasing grade level. Slightly more thar
ing one or more of the Federally tunded science curric

10-12

Table I-6: Percent of teachers using Federally funded curriculum materials in each subject by grade range

Grade Range

K-3(N - 838)
46 (N = 829
79(N - 1538)

10-12(N =

——— -

Sample N

1624)

Yes

10
10
11

Mathematics

80
8O
84
86

Unknown:

Inconsstent Yo
12 11
11 12
6 12
3 22
1672

Subject

Social Studies

NG

20
75
84
73

Unknowny

fcongistent

1
1

1471

E

Teachars were given a hist of textbooks/pregrams the deveiopmen
using during 1976-77 [“using” could mean that the toxibook/program was

0
3
4
5

Yeess

20
27
33
52

N

64
61
61
44

Science
Unknow
incenamtent Ye£
iR 13
12 e
6 18
5 28
1979

Total

Unknown
No inconsiste

6 11
72 12
77 5
€8 4

- ———

4829

a Source: Waiss, Iris R., Report of the 1877 Nations! Survey of Science, Mathematics, and Socigf Studies Education, p 83
©

28

1 of which had baen federally financed, and asked to indicate 1) general famihianly and use. and 2) which, if any, they were
veing used exclusively of as one of many). These data reprasent responses {0 the second question



Chart I-7: Average number of minutes
_per day spent teaching each subject in
self-contained classes, by grade range’

Students in Grades K-3 spend an average of
about 20 minutes sach day on sclence and on

Grades K-3

t

Number of minutes
n
O
T

40

30 +

20 |-

10

’ -<~°‘Z > &
cg‘\')\?l C:)Q(’ZQ\"Q < Q\efbb\

sociai studies. The difference between the
amount of time spent on reading and that spar
on other subjects decreases from K-3 to 4-8.

Grades 4-6

Table I-7: Average number of minutes per day spent teaching each subject

in self-contained classes, by grade range’

Subjud!

Mathematics
Science
Social Htudes
Reading

Sampte N

Grade Range

K3 4.6 Total
Average Avorago Average
Numuber of  Standard Number ot Standard Number of  Standard
Minutes Error Mautes Error Minutes Error
41 61 51 43 44 38
17 24 8 64 20 28
21 62 34 71 25 83
a5 1.60 66 134 86 118
467 302 768

'Teachers self-raporied these dala
NOTE: Only teachers who indicated they leach mathamatics, science, $0cial studias, and reading 10 one class of students were included i

thase analyses,

Source: Weiss, Iris R., Report of the 1877 Nationai Survey of Science, Mathematics, and Social Studies Education, p. 51.

29



mmmm&mmhm
. lower grades; by grades 10-12 only 56% of
m&m

Mﬂcmcq_m.

Percent of classes

K-3 4-8

7.9

Science

10-12

K-3

4.8 78
Mathematics

by subject and grade range

>

Table 1-8: Percent of mathematics and science classes that treat metric concapts in nch of & numbaer of ways,

z

Use of Metric Concepts

Mathematics

Science

K-3

46

79

Not Used
Special Metric
Umit Only
Used Special Metnic
Unit and Used
Throughout Course
introduced as Needed
Missing

26

42

8

22
2

13

43

22

1S
3

20

34

22

23
1

1012

43

Total

4-6

78

24

35

15

22

13
14

31

19

20
26

10

13

40
36

. Sampie N

297

277

550

548

287

271

535

1 ;
:
T (L

rin
L

mm toie R, Raport of the 1877 Siwvey of Scisnce, Matbematics, and Socia! Studies Education, p. 118.
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Aruitoxt provided by Eic:

Chart i-9: Percent of schools with
speclfic budgets for science equipment
and science supplies, and average
amounts of these budgets per pupil, by
grade range

Relatively few schools have specific budgets tor science equipment and supplies. in general, schools
are somewhat more llkely to have specific budgets for supplies than for equipment. and secondary
schools'are much mors likely than elementary schools to have specific budgets tor hoth. The per pupil
amounts of science budgets for secondary schools are considerably larger than those for elsmentary
schools, but to the extent the middie schools have such budgets at all, they are not much smaller than
those in grades 10-12.
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Table I-9: Percent of schools with specific budgets for science equipment and science supplies, and average
amount of these budgsets per pupil by sample grade range’
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Chart 1-10: Percent of elementary
scionce classss conducted in
- yarious types of rooms

hJ

Unknown
S%ﬂ

. Slightly more than half of ali elementary
school ciasses receive science instruction in
ciassrooms with portabis science materials.
Oniy 4% of the slementary science ciassos
{and virtuaily il of these are grades 4-6)

v are conducted in taboratories or special
sclence rooms. More than a third of the
ciasses are conducted in classrooms with no
“ scicnu flclliﬂes at sll.

Classroom with
No Science Facilities
Yo

Classroom with |
Portaple Science Materials
“54%

\

Table 1-10: Percent of elementary science classes conducted in varinus types

e of rooms, by grade range
Grade Range
Type of Room K-3 46 Total
P, . —_— - e e e e —— e ——— e B T I et et T
{.aboratory or special science room . - . o 0 9 4
Classroom with portable science matemals . . . . . 54 54 54
Classroom with no science factities L 38 34 36
UNKAOWN .. .. L 8 3 6
Sampie N 287 271 558




Chart I-11: Percent of schools
with various kinds of equipment,

.by grade range.

With a few minor exceptions, the availa
the higher grades getting more equip
countered equipment.

bility of science equipment is directly related to grade level wit
ment. Microscopes and models are the most frequently et

e ——— v ey

100 - - - DO e
80 B
80 - ] &3
L4 4-6 -
= 70 - - .\‘.’i-,_”
S = 79 * L
S 80 10-12 TR
? b
T 50+ F 9
I T
o 40
2
o o
a O F e
ey
20 +~ &
: R
‘ B
’o - 3 ?\ B
0 ;__[_TE o . Shale L : , o A
Greenhouse Teloscope Computer of Mathe- Hand Held Cameras Microscopes
Computer matics Calculators
Terminals Labutalorny
Table I-11: Percent of schools with various kinds of equipment, by sample grade range
K
Sample Grade Range T
Equipment K3 46 74 1012
Computer or Compuater Termunais £ S 6 kIS
Greentouse 4 t 1h a9
Telescope 1h 20 IR 29
Darktoom IR e A7 70
Weoeather Station 7 10 14 A
Hang hetg Caiculaturs J 30 44 77
« Micreseopes 84 79 Gh 94
Camernas 14 36 a1 81
Madelsie . 0t the saiar systom partu Glurgunsms, el 80 50 74 /4
Smali Group Meeting Rooms A 40 n6 Hy
Resource Center for Individuanided instruchion a4 45 51 44
Mathematics Luboratory 173 19 3 15
Sample N 317 292 248 270
Source Weiss, ins R., Report of tha 1977 National Survey of Science, Mathemalics, and Socia! Stuties £ducaran p. 127
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' Chart [12. Percentages of teaching T;\embloioggié:at. An;ath.mnﬁc:l and ?t:yfifaf! sclgnc«:;. unde:;‘vent gzajtor fa;ut:‘y sihm‘s dx;ﬁng the gm hdai"

: s of tha §. a percentage of total facuity, the mathematical and physicai sc onces’ share de

ts_cuity in higher ?id ‘tlé: at:ggsm sé“:ie;: ! creasec by 50% while the biological sciences’ share increased by a like amount. The professions

eias and 1975 showed 2 16% gain whiie the remalning subjects held steady. These shifts are consistant with shifts ir
undergraduate enroiiments (Chart ii-8).

<«

: //”\

Humanities 18%

Humanities 20%

Y

\ Profassions 37%
1

Social Sclence 12%

Social Scignce 12%

Biological
Science
7%

Biological
Science
11%

Mathematical

; \
i

ang Physical
. Arts 8% Sciences,
| ~ o-
! < 149, P
i \\\l o - PMathematicd:
. — arnd Py sl
Teaching Faculty 1969 Teaching Faculty 1875 o e

Sowrce: Carnsgie Foundation 1o the Advancement of Teaching, Missions of the Coliege Curricuium. p 103 (revised with permission of author)




“Chart I-13: Full-time doctoral faculty in
. science & engineering departments at
. "Ph.D..granting institutions, 1977-1978

During 1977-78, there were 35,962 tull-time doctoral facuity in sclence and engineering departments
Ph.D.-granting institutions. Mathematics, chemistry, and physics acecunted for 12,620 positions,
35% of the total number of doctors! facuity in these 18 scisnce fields. Facully in the biologic

scisnces, Le. biology, biochemistry, botany, microbiology, and zoology, totaied 8,103, or 23% of i’

500C
4‘_‘\“\}
‘:’\‘)\x
]
1600
3000
25CC
2000

1800

stal Doctora’ Faru!ty,

T

1200

500

4]

¢

Table 1-13: Full-time doctoral faculty
and young' doctorat faculty in selected
science and engineering departments,
- 1877-78: All Ph.D. granting institutions
: (N = 288)

*

C¥oung was defined as oescrbing a person who had
raceived @ gocterate (0 the 1as!t 7 years

Noty Boerause 830N 0812 /1180M was separataly waghiae
ang rounded, subIOtRIS gonoraily apprommate, byt mav
POt A3 exactly 10 their cofresponding 10tais Repurtad
percantagas ratieet the true proporbons of (ha weighte
NuMenc® tol@is Since the gerMma's a5500a. e wiit the
nymbes of facutly were eiminatod althogt roumding
fhe pRIcONtages may not appear 10 Dy eaal!

Sour @ Ateiseh Frank § and Gumberg heng L yYoung
Doctorar Fug.uity ' Scpnew and Enginoering Trends o
Composition ang Hesedreh Activity p 17
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M M‘. Percent of higher education
hl!itutiom wtth access to computars, 7 .
, wssm 00 J r
- ‘ml pﬂm of institutions with access to
' m‘ has m than chhhd since 1985,
. 75 -
L] (5]
. <
- ~ \ Q
. - s
, . \ E
\ E sl
v < \ _é
A | T
QD
b L
QL
~ 2 G,
' g 25 . _
Y _
TR e \ 0 I W WS SO G SN SN S U S SR .
' ' - 1 : ) 1865 1967 1870 1977
- - . ) oo 1S Year
« . ‘ ) "\\
~Table I:14: Estimated number and percent of U.S. *Table I-14a: Estimates of numbers of imﬁmtm
institutions of higher education with access to wtth access to computers by highast levsl of oﬂm
computer facimies . June 30, 1977 ¥
- *\ﬁr
/ No institutions ’ Fall '75 # institulens Percent
T e e Percent Highest Level  Entoliment Total & with access  with aCccass
With access’  with 4ccess of Offering (mithons)  Institutions {0 computers 1o computers
Total 1o t;ompuu‘srs to computers L e e
‘*“_" T T M o "“'_"”: T Associate .. 4.0 1186 801 67
SREB/INSK . e 707 327 Bachelor's 9 801 496 62
. SREB/INS . 2477 380 404 Doctorate ... 39 422 328 78
; 186667 inveniory June 30. 19867 | . ) Total . 112 3136 2163 69
, SREBIN 2807 1681 80" r
i 1969 70Jwentorx June 30, 1870 , Source: Hablan,John W.and Bare b F rmﬁk Computers in e
1 8 ‘W oy O m
! FICHE!/ . 3136 2163 689 pp. 144,08, " el ‘q AR
*{976. 771 inventory June 30, 1977 ) . '
; .
.-
. . : . L] 38 4
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\" A . . .
'Charts 1-15, A&B: National Science Data from the instructional Scientific Equipment Program, the major federal support of Scientific oqufy
Foundation. Instructional Scientific ment for undergraduate education, show fluctuations in proposal pressure, and a censtant lsvel ¢

Equipmem ngmm (ISEP) Data funding coupied with rising average reéquests.

\
A Number of proposals and percent receving awndrd B Average amaunt reguostod )'.,'m Lfagmeurt et
e e
L;-W
N : R 5 A
ooy M > 2
w B S
r .’ e =
‘. R £
oo -
¢oow o
- - Q
! i O
= PR | i
W & <
& s <
S 5
- > 10 2 3
1200 — ~7 T S £
wmemme Number of Proposals - & s A y@rage Amount o e
1100 = 41w & Requested per Proposal . =
eameuvee Porcent of Proposais Ly s 8 RIRERE
1000 Receiving Award ' g - | =esannes TOtal Amount Awarded B
- P I e T
QI A L L L, ju AT S < L - Lo ¢
1974 1975 1976 1977 1978 1974 AL 1urh 1658 1977 QK 197G
Yeit ¢ Yl

Tabie I-15: National Science Foundation, instructional Scientific Equipment Program (ISEP) data

1974 1G75 1976 ' 1977 147y 1974
Number of Proponals
Meceived V74 1 EGY MEIPLY] 1578 IR ER CAhT
Total Amonn!
Requusted $ 16 e 75H4 219 045 361 EREIR R PARE I 15 284 B 1708 9t 37005 QW
Avergge Ao
of Regquoests a8y AEONARS AEQILR IR R R S 1T T
Totat Armunt
‘ n
Aanarded e Ing S 2008 800 AR RIS Il LA IR S ST S
Peorcent of Broposals
Qeceving Award 214 180 149 4 D0 S 144,
[P

Source Directorate for Sqance Education Nationa! Sclence Foundation. Qruzubhshed dats

ERIC . _ , ~
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- Chart I-16: National Science Foundation = ihe National Sciénce Foundation has shifted support over time among students, faculty, Institutio
- Sclence Education obligations by and R&D.  °
function as percent of total
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onScimeuEduéaﬂon

eh

obligations by function, by year (in millions of dolisl

[}

Fiscal Total
Year SE
dollars

$ 154
141
1.89
2.10
352

14 30
19.20
6129
£3 74
63 44
83.60
98 72
111,23
120 41
124 30
125 82
134 .46
11530
120 18
98 81
86 10
62.23
80 71
74 03
62 50
74 30
7396
80 00
84.70

204378

15
13
13
17
16
18
15
23
33
34
36
35
17
15
12
14
18

006
0.01
1.00
173
8.58
892
852
10.03
14 81
16.68
15.65
16.16
2:.39
21.51
2075
18.03
2273
2841
2116
2879
26 65
10.63
11.15
883
1120

1525

Students

Pl $
99.7 1535
a8 138
95 1796
88 185
67 236
21 300
22 42,
24 14,71
25 1594
24 15.23
24 20.01

7 26.65
30 33.37
36 4335
42 52 21
38 47 81
36 48 41
37 42 66
38 4567
38 37.585
28 24 11
34 2116
22 18.13
26 19 00
36 2250
31 23.03
29 2145
28 22 40
25 2118

FUNCTIONS®
Teachets
$

0 0.005

2 03

5 009
10 0.21
32 113
72 10.30
69 13.25
62 38.00
60 38 24
61 38.70
61 5100
55 54 30
51 56 73
44 52 98
39 48.48
38 47 81
37 49 75
34 38 20
37 44 47
35 34 58
28 2411
21 13.07
25 19 96
24 17 90

6 3,75
11 817
14 10.35
13 10 40
14 11 86

Institutions

DO D O D ~Nwh WL DO C 0000000

L2 L3 Lo L2 L2 e e A s
S N W b e N

$

o0 0D o o O O C O

oM O
&4

4,45
8.43
7 46
7.55
13 .45
13.84
10.82
395
10.33
6 85
11.61

1000 .

23.13
28.23
28.10
28.80
28 80

Scrence and Society

Yo $
0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
05 032
05 0.32
0.4 0.33
Cc.4 0.38
0.4 0.44
0.3 0.36
01 0.12
03 0.38
0.2 0.27
02 0.23
0.2 0.24
04 0.40
08 0.69
1 0.62
3 2.42
2 1.48
4 2.50
5 3.72
7 518
8 6.40
g 7.62

b
[
)
}

;- *The functionsi categories of

N

MREy hOT $qUaT Tolal Tua TR TouRdTRg. T
¢ an axemplitied as foliows.
such a9 teacher institutes and facufly shavt cou
Assistance to Ungergraduate Sclencs Education).
pechnology .

- eyt mamawnmm received most of the RAD funding.
R | (C owse: Qimctorate for Scieace Education, Nationd! Scieece

and CAUSE

Stuctevr!s includes programe such as fellowships and p’nom« student science tralning. Faculty Incluces programg

raas. Inglifutions inciudes programs such as ISEP (equipment purchasing), LOCH (Local Course improvement), (Compreinsin -

Science and soclaty inciudes programs for iImproving the public undesstanding of scignce and studying the othica! Ixsuss in schanoe A
= o * .
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mﬂ {-17: National Science Foundation In regard to levels of education. NSF has shifted priorities over time. Funding of graduate a
- Selence Education obtigations by level precollege education has become less significant, and undergraduate education more important.

of education as percent of total .
100 - .. - - - 0
- Informal
30 - 10
Precollege .
8o 20
74 30
)
S fn 40
=
<
=
G N0 50
-~ Undergraduate
5
i it .
A 60
ool
i
i
i 30 - 70
!
i
f o]
j 20 +— 80
Graduate
! 10 - 90
I .
i o A SRS W SN U WA SN U SN (SN S U SR RN SIS U NS VISNNG SOV SRS WP S Sy SN SIS SRS 100
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Table |-17: Estimated Naﬂoﬁ\lsgence Foundation Science Education obligations by level of education, by year

L B ~ (in millions of doliars) -
LEVEL
Erscal Tota e B
Year SE Precoliege Undergraduate ~ Graduate informat
’ $ < $ % $ $

1952 154 0 0 0.3 008 99 7 154 0 . 0
1953 141 07 00 2 03 g7 137 0 0
1954 1 89 2 0.04 - q 09 93 1.76 0 0
1955 210 6 013 9 19 85 179 0 0

'L 1956 352 24 0.85 16 56 59 208 ¢ 0 . 0

E 1957 1430 71 1015 8 114 21 300 0 0
1958 19 20 66 1267 13 250 22 422 o 0
1959 £129 &7 4106 17 10 42 16 981 0.03 0.02
1960 6374 65 4143 18 1147 16 10 20 05 032
1961 £3 44 61 38 70 22 13 86 17 ‘ 078 0.5 0.32
1962 83 60 63 52.67 19 15.88 17 14 21 0.4 0.33
1963 98.72 57 56 27 23 2271 19 18 76 0.4 0.33
1964 11123 54 60 06 21 23 36 24 26 70 04 0.44
1965 120 41 44 5208 26 31 31 30 36 12 03 0.36
1966 124 30 42 52.21 26 3232 32 39 78 01 0.12
1967 12582 40 50 33 24 30 20 36 45 30 03 0.38
1968 134.46 4 53 78 26 34 96 33 44 37 02 0.27
1969 115 30 39 4497 ot 24 98 35 40 3% 2 0.23
1970 120.18 42 5048 23 27 64 375 42 06 02 0.24
1971 aggfe 37 36 56 a0 2174 40 39 52 04 0.39
1972 #6510 41 35.30 32 27 55 27 23 25 08 0.69

" 1973 [P AP KN 24.29 ) 17 48 31 14 26 1.0 (.62

1974 80 71 38 067 36 23 06 24 19 57 3 242
1975 7403 38 28 13 29 2147 30 2221 ? 148
1976 6250 12 7 50 56 35 00 28 17 50 4 250
1977 74.30 13 969 58 4310 24 17.83 5 3.72
1978 7396 19 14 G4 48 39 50 25 18 49 7 518
1979 8000 20 16 00 46 36 80 26 20 80 8 6 40
1980 84.70 23 19 48 44 3727 24 20 33 9 7.62

] Total . 2.043.79

{Eﬂmm may not squal total due o rounding.) -

aam s{mctmu for Science Education, Nationai Sclence Foundation, unpublished data, )

ERIC.
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Chart 1-19: Number of continuing During 1975-1976, there were 4809 separate activities for scientists and engineers. Of that total, 3519, or
education non-credit activities for 72%, were given b‘y'universiﬁes and 1380, or 28%. by professicnal societies. Institutes and other brief
scientists & engineers, offered by progrgg;ssﬂi.e.. iactw:ty;giles? tgan 3:) taccumulated hours) were the most pooular form of activity. There

. A were nstitutes, 45% of the total
‘universities and professionalitechnical °
organizations, 1975-76
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s ' B ! e
'hbh {-48: Numbar of continuing education non-credit activities for scientists and engiheers offered by
RS " universities and professionalitechnical organizations, 1975-76

; Type of Activity®
33 .
3 . Number Number After corres
: institution with one ot Short Rours institutes pongence Self study Qther
g or more activities CQuUrses courses COourses
! Universities . .. . . ... N 392 3519 821 10145 1323 07 19 174
Professional/Technical
] Organizations . . . 55 1390 145 67 300 162 83 33
Yotal . .. .. .o 147 4909 966 1082 2223 328 102 207

- £

«

. *The activities are Sefined as follows. Shart course — organized instructional program on a specitic subject that meets in ali-day sessions for a minimum of 5 days amounting to gt least 30
clock hours. AHEMAOUTS COUTE® — Organized instructional program on 2 specific subject presentad in short sagments over a pre-determinod numbar of waeks. [nstitule — aiso called -

- semingr, alinic, workshop; organized instructional program mesting for § hours or more in continuous sessions excopt for uals and recesses, iasting for less than 30 clock heurs: Cor.

... resgOncancE course — courss of instruction involving s continuing sxchange Detween instructor and student conducted primarily by written communication. S#/f-sfudy — program of in-
C struction in which stulient is provided with ali materia's and ieft fo procesd on hisiher own with no dirmct aig from an Métructor. ’

. somxtu.s, John B, and Jonss, Judy A, Survey of Continulng Education Activities for Engineers and Sclentists, pp. 6-18.




~Chart 1-20: Federal funding of science-
| technology centers and mussums'

nt — Py N i —————— —— ey

Aithough thess data are preliminary and come from a draft report, they serve to give a good estimate¢
federal support to science-technology centers and museums, Between 1872 and 1878, the Feder
government made granis of slightly over $30 miilion. National History museums received about §12,
million, generali musaums $9.2 million, science-technology centers $6.8 miilion, and aquarium or
zoos $2.6 miilion.

300 e e e e g P D A
- Naturai history
" museums, , —
anthropology
museurns, nature —
centers
. —
- General museums, - i}
@ children's museaums
2 with science sections
£
E -
%]
b ~
3 Science-tachnology
o center, planetariums, -~
Science museums ’
~
*
50 8- .s .fﬂ"""'" ' - * AGuariums, 7
) .--a'-nﬂé'. ______—-—-—-——--—-——-——_——-—— arboretums, 2008,
A5 o swm VAR mmm e m———— botanical gardens »
. ! S S S G L. L
Fy 1Qr2 Py 13y IR RS oy ovah Fy 1976 FY 1477 Fy 1978
Yyl Gudrter
Table 1-20: Federal funding of science-technoiogy centers and museums
Museum Tyye By YT SRR IR il Py oty By 1378 ! by 1977 FyY 1978
Science Terhe
Centors Plgrotaras
SC‘QY"L(‘ LS IVERTIPEAE B e + ! o ’ * h o h 4 4 RAREE LSRN B $0 176,745
Natura Moot 20 00
Anthropatog, Moo
Nature Corters SN R BOe0g Yy LR G5 §2 9% a0n Lo 26a 400 2,444,954
Aguarniume
Aboraturms Lo
Botdaniia' Gar sens, PSR T BERY PRSI RFItY Loode A/ Toah g $ dpl s $ HB4.624
General Moo,
Chitdren L Musow s,
D SCence el ERARIRAS 1! oAU bt $ohsb L gy W S1TGE AL 31,730 542 $2 581,727
TOTALS RN RIS $ I8 thad S0 836404 L6 B02.325 5 9u3 438 5 322 549 $6.738.050

‘Thajigngs grants are vxcludud rom these totas Funding s from the Nanonal Endowment for the Arts, National Engowment for the Humanitigs, National Museum Act, and Natongl

i1ence Foundathion

]: lC urce: Assomalion of Science-Technaology Centers, ASTC Scrence Museum Funding Study, pp. 1-3, an%m’pubnsmd dala . . .

Aruitoxt provided by Eic:
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;3haptler 1
PARTICIPATION

INTRODUCTION

. This chapter presents data on how many and
.what kinds of people participate in science educa-
tion and what form that participation takes. The
data are grouped Into three categories: K-12,
higher education, and informal education.

HIGHLIGHTS
K-12

1. in high school nearly equal proportions of
males and females take mathemaltics
courses. (Chart [i-1)

2. A substantialiy larger percent of white
17-year-oids than black 17.year-olds have
taken aigebra 1, aigebra il, and geometry.
{Chart -2}

3. Most coliege-bound high schoof students
continue to take the standard course prepar-
ation including 3 + years of mathematics and
2 + years of science. {Chart li-3)

4. Monors courses in mathematics and English
enrolied higher percents {both 14.5} of stu-
dent. than other honors courses. (Chart 1-4)

5. More than one-third of ali high schooi mathe-
matics teachers and aimost halt of all high
schoo! science teachers have participated in
at jeast ona NSF.sponsored activity. (Chart
{1-5)

Higirer Education

1. Among those declaring a major in the
sclerces at two-year institutions, engineer-
ing accounts for as many students as all the
other sciencas combined. (Chart 11-6)

2. While more undergraduates enroll in engin-
eering than any other science, women and
minorities find their greatest representation
in the biological sciences. {Chart I1-7)

3. Between 1969 and 1976, undergraduate en-
roliments in the social sciences declined by
more than 50%. (Chart i1-8)

4. Undergraduate engineeying enroliments are
Tising si‘gn?ﬂcanﬁyﬁjeh HQy -

.
13

5. Between 1960 and 1976, graduate enrol
ments in the sciences as a percent of total er
roliments have declined, once accounting f¢
37% of all enroliments, dropping to 23% |
1876. (Chart [1-10)

6. Atthe graduate level in 1878, women accoun
ed for approximaiely one-third of the enrol
ments in the biclogical sciences but for oni
7% of those in engineering. (Chart H-11)

7. As s percentage of total enroliment at th
graduate ievel, women have increased the’
share in every science since 1968, (Chart il-1°

8. Approximately 30,000 scientists and engir
eors enrolled in continuing education credi
granting courses in 1975.76. (Chart i1-13)

9 Aimost 187,000 scientists and engineers ef
roiled in continuing aducation non-credit ac
tivities during 1975-76. (Chart [1-14)

Informal Education

1. On the average, & higher percent of 13-yes
olds than 17.year-olds report participating i
science-related aclivities outside of schoc
(Chart 111:15)

2. There has been an incraase in the total nur.
ber of peopie attending museums belongin
to the Association of Science! Technolog
Centers (ASTC) between 1875 and 187
{Charts 11-16, A&B)

3. TV is the most frequently reported source ¢
information about energy issues, but ti
print media is the mos! frequently rgporte
source of Infor...ation about néw deveio
ments in energy sclence and technoiog
{Chart i-18) ‘ ‘ ’ T
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Chart 11-1: Percent of 17.y¢gr.gids who The total percent of students taking vnrious mathematics courses declines as the courses bacory
" ' Rad taken various mathematics maove difticuil. The differsnce in percents of males and females range from 1.1 to 3.6.

courses, by sex, 1977.78 : . : N
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Algebra ! Geometry Aigebra il Trgonomelry Probability Precalculus Computer
and or Programming
Statistics Calculus
Table li-1: Percent of 17-ysar-olds who had taken various mathematics courses*®, by sex, 1877-78
Probabuility & Precalculus Computer
Aigebra ! Geometry Algebra i Trigonometry Statistics ur Catcutus Programming
Total 721 513 369 129 Q7 39 50
Males Q7 52 1 374 147 33 47 59
Females 736 53 5 361 111 22 31 41
*Yhe data are sall raported by tha 17 )ear olds angd Lourses were Yy of 1 yearin length

ourca. Nationai Assesament of Educationdl Progress, Mainemanitdl Anowledge and Skils, pp 4551, andg unpudlished data
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Chlﬂ i1-2: Percent of 17-year-oids wito A substantislly iasger p«mi of white 17-year-olds than biack 17-year-olds have taken aigebra | "
' had taken various mathematics ~ and geometny.
" courses, by race, 1977-78

100 S
78 p— et
'_i) .
‘-
.
PO ?
7}
Algebra | ' Geometry Algebra I
R A - .
Table 1I-2: Percent of 17-year-olds who had taken
- ~ various mathematics courses, by race, 1877-78 . .
Algebra | Geometry "Algebra
Black 55 31 24
White o) 55 449
7 o Squics. National Assassmant of Educationst Progress, Mathematicsl Knowiedge and Skilis, p. 48, ’
Q . . _ -~ .
ERIC _ 518




Chart 11-3: Mean number of years of

study, by subject of coliege-bound
seniors, by sex, 1978-1979

Coilege-bound séniors continue to show the standard course preparation: 4 years of E%qﬂsh. 34+ ¢
mathematics, 2 of a foreign language, 1 + of biology, 1-2 of a physical sciences, and 3+ of socl
studies. The greatest inter-sex differences appear in the physical sciences and mathematics where th
males take more course work. . :

s s i+ b
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S i .. -

Mathematics

Physical Science

Biological Science

Social Studies

Enghish

Foreign Language

T

Tabie 1i-3: Number of years of study by subject of college-bound seniors, by sex, 1878-78

No Courses
Cne Year

Two Years
Three Yeurs
Four Years

Fiva or More Yrs

No Responaing .

Mean No Yrs
Mean No (Total

Enghsh Mathematics For Languages Bio Scrences” Foay Sciences® Soc Studies”
Mate Female Male Fornale Male Female RS female Maie Fomale Male Female
o \‘ CL ’~ '; N v \’,‘ v ‘L e 00
03 0< 04 05 "7 110 Hy 4 6 Lt 128 07 07
2 10 v 7 30 140 108 6HO @ 60 4 JUH KB R 2 4
7 17 S 194 380 347 oh 4 277 RIS 335 17 186
7 e 05 241 342 59 218 H Y g0 237 124 Juy 413

S0 4 7945 520 390 106 152 19 15 4 20 352 w3t 4
32 117 119 64 28 4r 0B 0t 17 08 672 57
440075 490337 439862 440020 436540 4874481 43 «’261& ARR4LC 447104 486037 s 437379 487388
394 384 R R 208 Q32 139 141 1438 1456 124 317
397 3 44 218 140 176 321

*Students wars Given sxamplas Of science and social studies courses as foliows. biclogical scinces — “Diclogy. bolany, and 2ovlogy, ' physicel sciences — “chamistry, physics, and
sarth sciences,” social studias — “Nisiofy, govarnmant, and gsography ' il is not Clear where, i &t aif, stucdents would note ccurse1aking in physical or general sclence, anthropology,
SCONOMICS, SOCKiogY. Of peychology. '

Sourcs: Admissions Testing Program of the College Board, National Report, Coliege Sound Seniors, 1979, p. 14
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. Chart 11-4: Percent of college-bound - - Fi percentage offstudents taking honors courses from among those who reported subject courses on
seniors who took an honors mm.se" the Student Dascriptive Questionnaire of the Admissions Testing Program includéd 8.8% tor socla

L b . studies and 14.5% for mathamatics. .
’ by subject, 1978-79 ' . ‘_;,(
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Table li-4: Number and percent of coliege-bound seaiors who took an
honors course, by subject, 1878-79. .
- Foreign Biological” Physical Social
Honors Courses Enghish  Mathematics  Languages Sciences Scoiences  Studies 5 .
. - o= - - - PR PR P a4 .
Number Who Took an donors . ‘
Course. by Subject 134,158 133,778 59,631 83,162 81,133 80,548 )
) ) . . [
. Number Who Took a Regular ,
Course, by Subject . 790,087 789,665 753,404 799,858 < 747.996 839,306 .
’ Total v 924.245 923.443 813,035 883.020 829128 919,853
Percept Who Took - ' .
Honors Courses : 14.5 145 73 - 5.4 98 . 88

Ry

Scurce; Admissions Testing Program of the Coliege Board, Nalional Repm;'c:omge Bound Seniors, 1979, p 2%,
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‘Chart {I-5: Percent of current teachers

who haye gttended an NSF-sponsored ..

institute, workshop, or conference

@

Participation by teachers in NSF-sponsored activities incraases with grade iavel. More than one-third o,

ail high school mathematics teachers and a@lmost haif of ail high school science teachars have par
ticipated in at lsast one such activity. Mathematics and science teachers, especially at the higher grada

levais, are much more likely to have participated than social studies teachers. :

7
L ]
i 50
i ™
Wl e _
£ R
s g IY
® 30 : —
z , .
§ 2 -10-12 B
a .
a
10 = /
0 L\. 3
Science. Mathematics Social Studies
L

(Highlights Report)

Y

Scurcs: Waeiss. ins R, ef &/, The Status of Pre-Cellege Science, Mathematics,

#nd Socia! Stugies Educationst Practices in U S Schoofs: An Oveiview &nd Summaries of Three Siudies, p. &

Table 1I-5: Percent of educators attending one or more NSF-sponsored institutes, workshops or conforences

State Supervisors
Mathematics(N . 50
Science (N =61
Social Studies (N - 62)

_K-6 District Program Q Respondents

Mathematics (N = 327)
Scrence (N = 326)
Social Studies (N 303)

712 [ustrect Program Q Respondents
Mathematics (N .0 321)
Science (N . 318
. Social Studies (N = 298
f Principals
i K-3(N.. 317y
46 (N - 292y
78 (N = 288
10-12(N = 270 -

f

Yes

77
79
60

18
28
16

39
A6

21

10
T
13
28

No

21

15

35

63
54
56

54
44
79

85
83
81
71

Missing O
.Ingonsistent Response’

M

'
+

(64N Pl )

19
18
14

6

e
o

& O~

i

K-3 Teachers
Mathematics (N . 287)
Science (N - 287) .
Social Studies (N -~ 254)

46 Teachers
Mathematics(N - 277)
Sciente (N =27
Social Srudies (N - 281)

7-9 Teachers
Mathematics (N = 550)
Serence (N - 535
Social Studies (N - 453

1012 Teachers
Mathematics (N ~ 548)
Science (N 586) ‘
Social Studies (N - 480

Missing or
Yes No Inconsistent Response’

5 87 9
2 9 8
4 87 9
5 85 10

1280
8 88 4

25 67 8

32 63 4
47 90 6

37 60 3

47 4a 9
5 B4 10

circhad one of Mora

ERIC”
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Sousce. Welss, kis R, Repart of the 1977 Natione! Survey of Science, Mathematics, end Solia! Studies Educstion, p. 89,

33

Inciudes parsons who inCicatad they had atisnded one or mare NSF.sponsgied aclivities but then falled to circle the ones attended and those who said had not attendsd any and then

~
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: Chart i1-6: Enroliments in two-year Less than 4% of two-year institution students declare a major in agricultureinatural resourc
t biological sciences, engineering, or physical sciences. Within the 4%, women in two-year institutic
‘ 'wmges' by sex and hy tield, fall 1973 erhibit the same pattern as thase in four-year Institutions and graduate school. They are most conc
trated In the biological sciences, over 50% of the tatai, and isast represented in engineering, ab
11% of the tofal.

10 —
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Agrieuityre and Bioiogicatl Scences Engmeenng Physical Sciences

Naturai Resources

Table 11-6: Enroliments in two-year colleges, by sex, and by field, fall 1978

Freld Male Foemale
Agricuiture and
Naturar Hesor ey 15 238 RIART ,
fBiologicat Saienres 10716 12.086
Eogmeenng ALY 7 8ea
Phyucd Soenoe oSt Ha61
Al Othery, 1795 42 2135 01H
Totalh by e 1900 8BY 2104069
Tota Lnroliment 4 0bb 157
— —— 2

Source Pepin, Andraw J . Fall Enrallment in Higher Egucation, 1878, (1o be published).
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About 50% of sil undargraduates in 1978 were women. About 48% of the urdergraduates enrollec

biclogy were women but only about 11% of the enginssring enroliees wer. weren.

Minorities constituted about 18% of total enrolliment. Their scisnce enrollmants ranged from 6%
sgriculture and naturai resources to 17% in bioclogicai sciences.

Chart Hi-7: Undergraduate enroliments
of women and minorities, by field,
: fall 1978
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Agricuttute and Biological Engineering Physical
Nafurai Resources Sciences Sciences
Table 1i-7: Undergraduate enroliments of women and
.
minorities, by fleld, fail 1978
Total wWomen Minonities
freld Enroliment Number Rercent Number FHorcent
Agriculture and
Naturat Resoyrces 177.605 38 763 30 7 868 6
Biotogica Sciences 252777 115038 46 42,378 17
Ergineening 451,160 49 742 " 53.809 02
Ph,s.cal Sciences 125,986 32720 26 1281 Q0
All freids 8,698,694 4375715 50 1.589 466 'H
Source Papin. Andrew J . Fall Enrolimenrt in Higher Education, 1978 (10 be pubhished).
O
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: 1969 and 1976 1-12). . .

A

»

: Chart 1i-8: Percentages of Although enrolimant in biotogical sciences inoreased somewhat, mathematical, physical, and soci
undergraduate enrolim i sciences lost substantial portions of their enrollments. Professional subjects such as journaliss
g ents by field, gained considerable enroliments. Most of these changes were paralieled by facuity changes (Cha

Professions 38%
Professions 58%

Other or no major
17%

Humanities 5%

Mumanities §%

Social Sciences
12%

Other, or
no major:
8%

Social Sciences
18%

Mathematcal and \‘\ ) g !
Physical Sciences  Biologeal rf"”_“’_’f““'f‘” “"“5 Biological Sciences
70, Scrences &hy:»u,d]”S(.mm.eS 70,
5” ¢ 4 N

Undergraduate Enroilment 1563 Undergraduate Enrollment 1376

~

. : \
source; Cameqgie Foundation for the Advancemant of Teaching, Missions of the Cotlega Curricuium, p 103 {revised per advice of Carmeggie Foundation).
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Chart iI-9: Total engineering Undergraduate engineering enroliments are rising significantly. -
enroliments in engineering schools,
1968-1978

-

350
e ~ L
fg 325 - -..-.oa--
= ..-".-'
g 300 .‘-¢c' ' —
= ) ' . ".-‘
E 275 — ““'Q.- -
c 250 .‘..‘-....--......‘.....0..-..... o® '.'.' \ Undafgfadua‘e _‘
= ' L - d
- 225 _ '---........ .-.lo-o B
- “ng, an®
c .'.I. .-ll-"
Q 200 — = L L T T Ty Yy Ty {44 p
st A =~
@«
5 70
N \ Graduate
E €0 3
=
N 1 | ! | | I L 1 L T
1968 1969 1870 1971 1972 1973 1974 1875 1976 1877 1878
| E— —
Table 1I-8: Total engineering enroliments in engineering schools*, 1968-1878
Fall Fal Fan Fati Fafl Fall Fatl Fati Fan Fatl Fall
Enginmeenng Students 1968 1969 1970 1971 1972 1973 1974 1974 1976 1977 1978
Freshmuan Year Fuit Time 77.484 74113 71601 H8.566 62100 51.929 03,444 75 343 8250 B8 780 95,805
Sophomore Year Full Time HH 615 52972 H4 419 A7 948 42,272 40,518 45 935 H5 891 63,000 70,326 72,150
Jumor Year Fuh Time 50274 50.039 49 8555 48,543 4h 874 41673 43 007 449 334 Ht 83h 64 271 63.816
Semor Year Full Time 50 736 517738 51988 Hy.77 49 895 48 366 14 538 47 076 H1 6492 60,119 68,260
Fitth Year, Full Tane H 134 4 668 G812 &3 4 HEB L2007 41740 3,737 4,055 SR 5206
TOTAL FULL-TIME UNDERGHADG L34 248 235530 31730 J10805 194 /27 186,70 201 099 231 40y 257835 284248 311,237
Part Time Unaergraduates 2u.7H4 LU S84 1 444 PP 14 149 1hUUL HIRSRR) toudat 19 pda 20 4 22 843
TOTAL UNDERGRADUATYE '

STUDFMTS 259 9490 204 L4 DHO17Y 220047 208875 202397 17w Jéb.adn 7007y 30988 334,080
Master's Degree Full Time 24 469 20014 2300 22405 22877 22 H88 21844 26 G 26916 26876 26.060
Doctor s Degree Fylr Time 1 708 Te4Ys 14 8o 14,100 144 ARIRYIVE Wi b TS W T by 12,3214
TOTAL FULL TIME

GHRADUATE STUDENTS 40.237 34 31 38,018 36 505 337 34 a4y 32627 37 285 36479 39235 38 381
Part time Graduate Students JT0h 32 645 30802 27302 24940 26,114 PRSI VAR RIS TN 26 0uh 24 133
TOTAL GRADUATLE STUDENTS 67 483 66.957 608 820 63 807 G277 6L 60t 6 139 04 45 63,321 64 300 62514
Number ot Schonis 271 264 275 282 283 285 B2 S 284 289 276

*Enginearing schools anroll about % of all engingering students
| 7 T :}“‘eeﬂng Manpowar Comm,ssian of Engmeers Joint Council, £Engineering Mangower Bulietin, Muy 1873, p 2
ERIC -
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: Cha - E As s group the six fleids mpmsemod here accounted for 37% of ail enroliments in 19680, 31% in 197
: " IH% E':m.-r““;emr;g;nrs:g;; af:g and 2“3% in 1976. In general the numbers of enroliments increased from 1860 to 1970. Since the
octor's deg 1‘ ss%-f all "1976 enroliments in mathematics, engineering, and socia! sciences have declined.
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Agricuiture and natural resources ce
Architecture and environmental design... ... ...

Areastudies .... ... .
Biological sciences . ... .
Business and management

Communications . ..... .

Computer and information sciences .. . . .....

Education . ........ ... ..
Engineering .. ... . ... ..
Fite and apphied arts . . ..

Foreign languages . . ... ..
Healith professions .

Home economics ... ... ..
Law. ... . ... . ... ...
fetters . ... ... .. ....

Library science . .........
Mathematics . ..

Physical sciences . .., .. ..

Psychology . .......... ..
Public atfairs and services

Social sciences ... ... ... .
Theology ............ .
interdisciplinary studies
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868
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4,016
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6,153
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"ctm i1-11: Graduate enroliments of About 46% of ail graduate students are women. Women’s graduate snroliments are similar to women’s

undergraduate enroliments: high in blology (35%) snd low in engineering (7%). About 10% of all:
m and minduities, by tietd, fall 1978 graduate 'students are minorities. They comprise 5 to 8% of the enroliments in the tisids shown.
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Agriculture and Biological Engineering Physical
Natural Resources Sciences Sciences

Table Ii-11: Graduate enroliments of women and minoritles, ‘by field, fall 1978

Total Women Minonities
Freld Enroliment number percent number percent

Acnculture and

atural Besources 16.923 3613 21 844 5
Biwological Sciences 41785 14776 35 3015 7
Engineeting . ) 57123 3.984 7 4523 8
Physical Sciences 35279 6.247 18 1,944 6
Al Fieids 1.076.795 438 99% 46 111,625 10

Source Remn, Andrew J . Fall Enroitment in rughpr Lducation 1878 (to be published)




Chart {1-112: Trends ih women’s As a percenfage of total enroliment, women show an increase in every field betwesn 1668 and 1878
7 qrwolliment for master's & doctor's , - ‘
'+ degrees, by field, 1968, 1972, 1876.
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1969 1972 1976

Total Women TaWW Tetal Women oW Total Women Y

All Fields . .. 756.865 264,266 35 858.58C 326.675 36 1.030.007 451 594 {3

Agriculture .. 6808 476 7 11,322 942 8 15.2086° 2592 17.

Architecture 1848 240 12 7.240 1.466 20 10.128° 2774 27

Biological Sciences 34,861 9,367 27 38.914 10,784 28 43957 4.281 32

. Business & Commerce 76,372 3.798 5 36.213 2,785 8 149976 27,854 18.
Computer Science &

Systems Analysis 6,201 684 11 8.826 1.164 13 11.852 2.180 18.
Education 234,042 128.617 55 275,053 59 683 58 324.475 209.129 64,
Engineering 65,048 796 1 56,006 1219 2 57.330 2.868 5
Fine & Applied Arts 26614 $2.481 47 24 8G0 11.713 47 30.227 15,985 52
Foreign Languages 20721 11,755 57 16.796 10.029 &0 12 808 8.255 64.
Mealth Professions 12.564 5372 43 23.682 12,172 51 38,101 24,534 64,
Law . . . 2.521 102 4 2870 259 g 3.586 551 15.
Engiish Language

& Literature 34,589 18,932 55 30 182 17.245 57 43,982 24082 54,
{ibrary Science 12,082 9633 80 12.756 9,969 78 13.307 10,628 79.
Mathematics.. ... .. 22974 5639 25 19.238 5101 27 14.926 4 442 29
Physical Sciences 39.885 4,240 11 36.047 4374 12 36,147 5,661 )
Psychology . . 22.726 7.827 34 29,157 11.189 38 35.363 16.686 47
Social Sciences 30569 28.274 31 73.207 20.686 28 67.128 22918 34,
Theology 10,765 1,769 17 10.334 1.757 17 16.791 3.484 20

ey ‘ ‘
Sasiucies Natural Resoices.
cRudes Environmantal Design

somvm mmmmAmmmmummmn‘m Rasource Servics, smecum 1578, p. 13
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.- Chart 11-13: Earoliments in continuing In 1875-76, over 30,000 scientists and enginsers enroiled in degres credit courses offering an average o
" education degree credit courses by 3 hours cradit. About two-thirds of the enroliments occurred in on-campus courses and one-third of
scientists and i 1975-76 campus. Comparing this chart with chart i-18, we can see that the average course had an enroliment 0
) sisa ‘"9 neers, : spproximately tine students. Furthermors, while there were more off-campus activities, attendanc

was much greater for the on-campus activities.

o v veme ks 4 s o

: ‘ Enroliments

26620

Enroliees (in tens ot thousands)

11686

4136

0 I SR G )

Total Qn Campus Qi Campus Live instructhion Media

Location of v : Type of
Course Instruction

Source: Kius, John P, and Jones, Judy A.. Survey of Contnuing Education Activitias for Engineers ard Scientists, pp 1517
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Chart 1I-14: Enroliments in continuing Almost 187,000 scientists and engirosrs enrolled in continuing education non-credit activities
education non-credit activities by 1975.78. About 60% of the enroliments took place in university-sponsorad activities and 40% with p

. fessional societies. Comparing this chart with chart 118 we can see that while universities offer
sc'e"“_s‘ts a“d engineers, 1975-76 roughly three times as many activitie s as the professional sssociations they attracted only one 8

’ ' one-haif times as many enrollees.
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1ota! Short courses After hours institutes Currespondence Seif-study Other
Courses courses
Table il-14: Enroliments in continuing education non-credit activities by scientists and engineers, by
type of activity and institution offering activity, 1875-76
Type of Activity”
Number &in B
Qre- o Maore Total Short Atter hours Correspondence
i Type ¢f insttytion Activities Enrolitments Courses Courses Institutes Coutses Selt study Cther
Universities 92 114,688 22 190 18705 65,893 4 481 175 3,244
Professional Teohoigal
Qrganizations 0 71.804 4.918 5288 46523 4 H83 5812 4.780
Total 147 186,592 27.108 23.893 112.416 9.064 5.987 8.024

1Sl Table | 19 for gatinitions of activities
Source: Kius, John P &nd Jones, Judy A Survey of Continuing Egucation Achivities for Enginesrs and Scientists, pp 615
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“ Chart 11-15. Percentages of 13- and 0? :::; av‘?r;?e. 2 ::iigdher'per:en: ?:, 13-;731:;0!6&:?? 17-yea:;clds r:‘port p?ﬂicip‘at&ng hin sic;-cyn:
X . 3 . related activities outside of school. The activities that 17.year-olds report more frequéntiy than
‘ ;:éﬁ:;‘:_ﬁ;tggrg::%?g:g :::‘ ;;a‘gg‘ff olds, however, are reading science articles and watching science shows on TV.

science classes

100
30 -
E] 13-year-olds
c 80 — o e —
2 Sl 17-year-olds
©Q
5 60 + =
a .
>
o
% 40 — —t
& 30 4- -
O
o
8 20 p~ —
10 - -t
: ‘ B |
& Read scienice Read science Watched science Gone to hear Read books Talked about Done science Worked with
articles in artictes .n show on TV peopin tatk on science science topics projects science refated
magazine newspaer about science or scienlists with triends hobbies
Table li-15: Percentages of 13- and 17.year-olds Percent Saying They Often
participating in various science-related activities outside or Sometimes Participale
of sciencg classes . Age 13 Age 17
Lo . J
How often have you done each of the foilowi?g activities mg Read science articles in magazines . . 47 48
not required for sclance class Read science articies innewspapers . 41 47
. Watched science showson TV ... o 58 62
Gone to hear people give talks on saience 8 8
Read books about science or scientisis 45 29
Talked about science topics with your friends 41 37
Done science projects .. e 68 49
. Worked with science related hobbies . 45 37
“ Average percentage reporling participalion 44 3g
.
+

¢

Source: Nationgi Assessment of EGucational Progress, Alfifudes Toward Science, p. §.
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- Charts 1118, ARS: Attendance at .
sclence mussums, Assoclation

members - acisnce

a 13% Increase in their combined attendance figures over a three-year period.

R PO

The Assoclation of Sclence Technology Cantars (ASTC) reports a geners!
huseums, and sclence and technology centers. Forty-nine of its mambers

L]
[}

increass'in attsndance at it

2 of Sclsnce-Technology Centers
i (ASTC), 197577
A. Total Attendance B. Average Attendance
30
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1975

1976

1877

Tabie iI-168: Attendance at science
museums, Association of Science-
Technology Cencers (ASTC). 1975-77

Combinaed
Altendance
b

25.010.114
26,556,428
28,292 803

Average
Attendance
510,410
541967
577,404

w

>

‘m Asgociar’ ?eune_p-tocmoioav Centers, unpublished data.
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chm IHB: Cimﬂaﬁm of popular

science magazines ° the past decads.

Ailthough there have been sfight ﬂuetuatlonc, circulation for all tive sclence magazines has tncrund

1

1

Number of subscrplions {in hundred thousandsy

10
00
80
80
70
60

National Geographic Science

Science Digest

Science News

Scientitic American

LoAaN_

i

"Table 11-18: Circulations of popular science magazines

Magazine 1968 1973 1876 1979 (June)
Nayional Geographic ... .. .. 6,402,674 8,276,668 8,350,123 10,249,748
Science ... ... ... ... 146,898 139,785 142535 151,488
Science Digest ... ... .. 147,000 156,000 144,000 153,000
Science News . . ., .. .. .. 113,827 94,923 134,283 168,248
Scientific American .. .. .. , 427 653 425,000 665,395 691,922

Sources: Circulation departmenis of sach magazing.
. -€8
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' Chart {1-19: Sources used by young TV is the most frequently reported source of information about energy issues. For information abou’
adults’ to obtain information about pollution, conservation, and alternative energy sources, TV provides information to nearly as man®
clected . young aduits as all the print media combined. For new developments in ensrgy science and technolugy
Seéieciea energy issues however, young adults tend to use the print media.
i

Newspapers

Newspapsars
pap 15.4%

225%

Journals of
Magazines

Journais or 28.2%,

Magazines
13.6%

Radio -~
§5.4%,

Poliution New Developments in
—_— Energy Science & Technology

Other
5o
None - «
38 .
; Radio -=
Books Newspapers 36 Newspapers
447 21.1% . 20%
- Books -7
, Radio - Journals or 467, Journals or
59 Magazines Magazines
17.8% 22%
Energy Conservation Afternative Energy Sources

‘Datined as 28.35 years old
Source: Netiona! Assassment of Educational Progress. Energy Knowlsdge and Atintudes. A Nstional Assessment of Energy Awareness Among Young Adulls. p 38
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Chapter Iil
ATTITUDES, GOALS,
AND NEEDS

INTRODUCTION

Resources and particioation determine the form

- and content! of American education. But knowing

oniy that gives us an incomplete picture of our

- educational system, since that alone does not teii

us how peoplg feel about the system, what their

- educational aspirations are, or in what areas they

feel the system needs improvement. Such data,

generally termed atfective, are crucial if we are to

understand why our educational systemis the way
it is and which changes are most likely to occur.

Obtaining affective information regarding
" science education exclusively {as opposed 1o just
science or educaiion) is very difficuit. National
polis historicaliy neglect to ask about attitudes
towards science education. Nevertheless, this
chapter assembies a coilection of data regarding
science education grouped according to three
categories of belief holders {students, facully,
public), which is reasonably representative of peo-
ple's attitudes, goals, and needs concerning
Science education.

HIGHLIGHTS
Students -

1. The popularity of scisnce and social studies
increases somewhat with students’ ages,
while the popuiarity of mathematics decreas-
es. Even so, mathematics is more popular at
all ages than either science or social studies.
{Chart Ili-1)

2. About 32% of college-bound seniors report
intentions to study science, engineering.
mathematics, or social sciences in college.
{Chart {t-2)

3. In the basic skills area, more college-bound
seniors say they need hslp in mathematics
than any of the other areas. {Chart 11{-3)

4, The coliege-bound seniors scoring, on the
average, highest on their SAT's, tend to plan
on studying science, engineering, mathemat-
ics, or English literature. {Chart 111-4)

Facuity

1. A total of 67% of science, mathematics, and
social studies teachers reported needing as-
sistance in obtaining information about in-
structional materiais. {Chart 1i1-5)

2. The availability of lab assistants or parapro-
fessionais 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 111-6)

3. Issues related to {acilities, equipment, and
supplies are significantly more troublesome
in science classes than in mathematics or so-
cial studies classes. (Chart 111-6)

4. The largest problem perceived by mathemat-
ics teachers is the lack of materials for in-
dividualizing instruction. {Chart Hi-7)

)

5. Science teachers perceived three serio
problems: inadequate facilities, insutficic
funds for purchasing equipment and st
plies, and lack of materials for individualizi.
instruction. (Chart {11-8)

6. Social studies teachers perceive themsely
as having more problems than mathemati
and sclence teachers, but the severity of t-
problems does not seem as great. Theirm¢
troublesome problems are inadequate st
dent reading abilities and need for individu
ized materials. (Chart 111-8)

7. Only 22% of elementary school teachers fe
“very well qualified” to teach science a.
16% feel "not well gualified” toteachit. Six
percent feel “adequately quailfied.” {Ch
H-10)

8. A sizable number of secondary sche
sciance, mathematics, and soclal studi
teachers feel inadequately qualified {o tea-
one or more of their courses. {Chart ill-11)

9. Mathematics and science teachers are ne¢
ed to fill currently unfilled positions and ¢
projection is that they will continue to
needed in the next five years. (Charte li-1
A&B)

*

Public

Ninety-seven percent of the public views math
matics as an essential for high school student
Eighty-three percent regard science as essentl
(Chart H1-13)



Chart lii-1: Percentages of students ' T:\edpoi:uiafity h:f ts.hcziem:t? ang sociat! sn:diiest,h nefver v;ry hfigh at;no':_xg”sttxdgnts. incl:’easets ;omewhl‘t L 3
naming vaﬂous SUbjects in schOO' as students age. Mathaematics, Ry contrasg, is the favorite of neariy ha € 3-year-olas yet pecomaes “A
. popular as students age. it is, even so, the favorite of more 13- and 17-year-olds than eithsr science o

their most favorite, ages 9, 13, and 17. social studies.
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Table 111-1: Percentages of students naming various subjects
in school as their most favorite, ages 9, 13 and 17

Percent Nanming
Favonite Subjec!
- o
Age 9 Age 13 Age 17

Science [5) 11 12
Mathematics 48 30 18
Enghshianguage ants 24 1 0
Social stuides 3 13 AR
Other o 19 31 41

Source National Assessmant of Educational Progress. Atlitudes Towaro Science, p. 5
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- L ege-hound bout 32% of coliege-bound senlors said that they intended, as a first choice, to study sc \

seniolrs“ intenrding‘ tof stu'(’jy scionce engineering, mathematics, or social science. The greatest differences between the sexas were L
b

hol and engineering.
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Number Responding Male 430,446 Female 482,450 Total 812,896

Male Female Total
' %

-

Art
Enghish/Literature . ..
Foreign Languages

Philosophy and Religion
Theater Arts

Biological Sciences and Related Areas . ... ..
Agriculture
Biologica! Sciences
Forestry/Conservation
Heal!th and Medical

Business, Commerce, and Communications. ... ... . ...
Businessand Commerce . .........
Communications

&)
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HNNA DDOOM BN

| & T Y
-
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w
o

Physical Sciences and Related Areas
Comp iter Science/Systems Analysis
Engineering ... .....

Mathematics

Social Sciences and Related Areas
Education. . . ..
Ethnic Studies
Geography
History and Cultures
Home Economics ...
Library Science
Military Science
Psychology
Social Sciences

POOD ODNAAaNNOOND 4w~

Trade and Vocational
Undecided
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Sourie: Admiesions Taetiog Progeam of the College Boerd, Hations! Repart, Colage Baund Seciors, 1878, 5. 18.
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Chart 111-3; Plans of colliege-bound ~  in the basic skilis, a greater percentags of students feit that they would need help in mathematics tha
seniors to ask coiieges for speclal in reading and writing. Furthermors, twice as many black students as white students falt that the

assistance, by areas of need and would need help in this area.

ethnic group, 1978-79 5
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Educational Voc./Career Mathematical Reading Writing Study
Counseling Counseling Skills Skills Skills Skills
Table 111-3: Plans of college-bound seniors to ask college for special assistance, by
areas of need and ethnic group, 1878-79
American Mexican: Puerto
Indian Black American Onental Rican White Cther Total
% 0 0% %o @ 9 Y %%
Educational Counseling . .. 36.7 34 4 456 44 1 a8 373 378 367
VociCareer Counseling . 268 254 323 /6 25.0 283 27 8 278
Mathematical Skills ... . 225 295 260 187 21.9 148 203 16.3
Reading Skills S 142 167 175 228 177 118 16 6 126
Writing Skills. ... ... .. ... 159 18.5 201 253 190 129 187 139
Study Skills .. ... .. S 265 318 289 235 249 207 231 217
Part-Time Work S 436 538 433 40.9 452 380 415 4090
{ Parsonal Counseling .. . ... 49 51 45 5.4 53 34 55 36
‘ Seeking Assistance .. .. . 87 8 94 7 920 897 910 805 86.9 81.2
Number Responding . .. . 3,896 81,566 14,786 25158 8,180 756.767 21539 848,358

faamo: Admissions Testing Program of ihe College Board, National Report, College Bound Seniors, 1979, p. 17
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Chart 1il-4: intended undergraduate Colisge-bound seniors planning to study the physical sciences and mathematics have higher SAT
fields of college-bound seniors, by scores on the average than thosa planning to major in other fisids.

combined average SAT scores, 1978-79

1100
1075 - —
1050 — —
1025 - i —
1000 — . .
@
S 975 R . B
1]
< 950 - -
)
° 925 - —
<
o
£ 9S00 —
o
L
o 875 —
o
T
o 850 -
>
<
825 +— -
800 - ~
775 |— —
750 - —
72% P O - - o —— —
Arts & English Biological Business, Lngimmeering Mathematics Phiysical Sacial
Humanities Literatute Sciences Commerge, Sciences Sciences &
Communrications Related Areas
e
v J

57




AT U T A ARt D
9 el DA §
)

ST RN
LA b Sl Ty R
Ry E st

5

PRAGEN

bl

SAT

Arts and Humanities 436 ’ 452
Architecture/Environmental Design 418 495

. . 404 421

EnglishiLiterature 505 478
Foreign Languages . . 475 476
Music . AU 437 456
Philosophy and Religion 465 482
Theater Arts . .. e 437 433

Biological Sciences and Related Areas ... . ... .. 435 472
Agriculture S C 408 443
Biotogical Sciences 472 507
Forestry/Conservation ... ... 420 456
Heaith and Medical . .. AU 430 489

Business, Commerce, and Communications . .. .. 408 448
Business and Commerce .. . ... ... .. 400 447
Communications 448 449

Physical Sciences and Relaled Areas 448 535
Computer Scwnce/Systems Analysis . ... ... 418 498
Engineering R 445 536
Mathematics 459 “ 580
Physical Sciences . . . 438 561

Social Sciences and Related Areas . . A 428 449
Education . o 392 420
Ethnic Studies o 372 386
Geography ... .. . R - 438 481
History and Cultures . . . o 478 471
Home Economics o . 389 417
Library Science .. .... . o 476 448
Military Science .. ... .. .. . : 434 481
Psychology . 435 447
Social Sciences . . . o 455 472

Miscellaneous o . 420 458
R o 386 430

Trade and Vocational 353 394
Undecided .. .. . .. D 441 480
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Chart 1il-5: K-12 science, mathematics, A total of 67% of teachers reported needing assistance in obtaining information about new instruc

and sociai studies teachers’ needs tional materiais. Of that number, less than haif received adequate assistance.
for assistance
Pa
g 100
» .
L QO — i -1
E i [ Do not need assistance
o 80 [___] Do not receive adequate assistance B
=4 70 + S -
a Receive adequate assistance
e 80 B
g 50 . -
T 40 b | m
o
& 30 .
&
- 20 - —
o
c 0, B
s S SR : - ¢ Y
Learming new Obtamning Obtaining Implementing Using Maintamning
teaching information about subject discovery/ mdaniputative equipment
methods instructionat malter inquiry or hands on
maternals information approach maternals

Table 1I-5: K-12 science,

Percent o! Teachers
mathematics, and social studies

teachers’ needs for assistance Do Not
20 Nut Hecetve Receive
Neesd Adequate Adequate

Assistance  Assistance  Assistance  Missing

Estabtisming mstructhional objectives 70 15 1 4
Lesson planming 83 9 5 4
Learming new teaching methods 14 43 18 4
Actuatly teaching lessons . : 78 14 5 4
Obtaming intformation aboutinstructional matenals 30 43 24 4
Obtaiming subject matter information ‘ 50 28 18 5
implementing discovery inquity approach 47 36 12 5
Using manipulative or hands on matenals 48 3 14 5
Maintaming equipment , 32 9 14 4
Working with smatl groups of satudents 80 29 6 4
Mamtaimimg gisciphne : : 52 B8 6 3
Articuigthing instruction across grade fevels 57 429 8 6

|

LSampm N - 4829

Source: Weiss, ins R, Report of the 1877 Nationai Survey of Science. Methematics, and Sociai Studres Education, p. 147.

Q ‘70*4
EMC ! ‘¢

Aruitoxt provided by Eic:



Chart 111-8: K-12 science, mathematics
and social studies teachers’
perceptions of classroom needs

s

H

Issues related to facilities, equipment and space for classroom preparation sre m

science classes than in mathematics or social studies classes. However,
assistants or paraprofessionals and money to buy supplies on a day-to-day ba
tems for teachers of ali three subjects.

the
sis

ore troublesoms in
availability of {ab
were seen as prob-

100 "
80 {:] Mathematics
80 [ science
] = —
3 70 Social Studies
LN .
Q
S s0l” u
Pe) 400 % B
Y D RO
I 3 B
N . {?‘;
g S8 B
20 g
bl B4 -
, d i W B G - 5. . - —! .
v Facilities Equipiment Supphes Money (0 Storage Space for Spaces fot Avadabiity of
buy supphies space for classroom small groups igb assistants
on & day to day equipment & preparation 10 WOtk ot
Lasis supphes paraprofessionals l
i
Table 11I-6: K-12 science, mathematics, and social studies teachers' perceptions of
classroom needs (by percent of classes)
Matrwrhmrctza Suience Soca! Studes
Arca K3 46 749 1012 Total K3 40 79 101y Yotal KA 46 79 1012 Total
Faciities 7 13 0 8 14 a7 4 44 34 36 1. 13 24 17 16
Eguipmen! 36 52 40 RICHE 16 46 B4 34 35 44 e 28 33 32 39
Supphie, 22 RIS A *d J4 3t 63 27 1 3t a7 38 33 39 35
Money 4o Boy Supphes ona Day 1o Day Bas.n 4n H7 44 34 4a 44 47 57 47 L1 ME 63 h3 52 50
Storage Space o Egupment and bupples 36 35 RI¥ 24 4 a6 S 40 39 47 4 9 34 38 36
Space Avaiialie o gL Lo Projiatatod A 1 i 13 it 30 511 349 o8 37 17 20 2y 27 23
Spascen o S G te e 3 45 & 4 4 ih £4 ¢ 44 3 8 42 63 o1 43
Avarialnity of Labotatony Agnratante of )
Paraproteus cng b v/ 54 RN At 4 48 e /2 62 il 4 50 hd Sl 48
Sarmpiie N L A AU IO T R L P PP I GRS to (IR I SPAR ang JRYT AR 490 1478

Source. Weiss. ins # . Hepar! of the 1377 Nationd! Survey of breepce,

"

Mathematics and So¢a! Stugies Lducation p 13!
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it lil-7: K-12 mathematics teachers’
perceptlions of problem areas

f

For the most part, mathematics teachsrs do not seem beleaguered by probiems. in only two categories
insufficient funds for purchasing equipment and supplies, and lack of materiais for Individualizing ii-
struction, did the.combined problem options account for more than 50% of the nsponsss and n

\ category received as much as a 20% response indicating a serious probiem.
f- N
100 - — —_— g p——
Serious
probiem B
a0

Percent ¢t teachers

Belief tnat
bty

[ SISO ;1;(14”'1‘.
thun othets

inddeqQuate

Aacithilies

Somewhat of
a problem

% Not a
§ significant problem

insutficient
tunds for
purchasng
cQiipment &
5Up HTRAS

Lack of
student
Intersst in
subject

Cut of date
teaching
Mmatenals

Lack of Teachers
feacher inadequalely
interestn prepared
subpect 10 teach
subject

Lack of

materats o1

mdividualizmg
nstruchion

Not enough
fime G
teach
subyject
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Chart Ij-8: K-12 science teachers’
options of problem areas

t

e

Compared to the mathematics teachers, science teachars perceive science instruction as having more
problems. in three categories — inadequate facilities,
supplies, and jack of mate

insufficisnt funds for purchasing equipment and
rials tor individualizing insiruction — the two probiem options accounted for

more than 50% of the responses and the same three categories received more than 25% response as

indicating a serious problem. .
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Chart 1i1-9: K-12 social studies teachers’
’ perceptions of probiem areas

-

Compared to the mathematics and science teachers, social studies teachers perceive social studies in-
struction as having more problems. In six categories, the two problem options accounted for §0% or
more of the responses: insufficiont funds for purchasing supplies and equipment, lack of materials for

individualizing Instruction, out-of-date teaching materials, lack of student interest In subject, inade-.

- quate student reading abiiities, and belief that the subject is less important than other subjects.
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LTI

W,

Mathematics Science Socral Studies
Somewhat Not g Somewhat Not 4 Somewhal . Nota
Eactor Setous cta Sigrahewnt Senous ol d Sigmificant Gerious ot a Sigreticant
Problem Problem Problem Misning Protlem Problem Problem Missing Protaem Protlem Feoblem Missing
Behe! that 11 s saMmect is1ess
ympostant thar other subjects 2 15 £3 1 7 3 A1 3 1 39 47 2
Comphance «» h Feder st reguiatbions 1 8 88 2 3 14 4 a 3 13 81 4
Inadeguate ‘acinties ) k¥, 62 v 20 42 29 2 1 35 50 3
msutticient funds tor purchasing
eGuipment and supphics 193 39 46 2 28 38 3 4 23 38 37 2
Lack of matenals for individuahling
instruct.on 18 42 39 1 24 J9 29 1 29 43 27 2
Qut of date teaching matenaly 8 PR 65 2 13 3 2 4 19 34 A5 2
insutficient numbers of textboaks 4 13 a7 1 9 15 7 5 17 20 o 2
Lack of student intgrést i subiec! 14 36 49 2 Q o7 4% 4 12 42 44 2
inadequate student reathieg abilibes 24 47 28 1 24 43 23 4 EW 44 21 2
Lack of teacher interest in subject 3 13 84 ! 4 30 62 Bl 4 24 73 2
Yeachers inadeguately prepared to
teach subject 4 7 78 1 6 36 H3 B 4 22 72 2
! Lack of teacher pianning time i 32 o4 2 18 an 40 4 16 3 52 2
Not enough time to teach subject 4 29 7 1 15 33 50 3 11 0 57 2
Class s restnotarge 19 a8 Q 1 =) 34 49 k} 18 31 49 2
Ditticuity in maintaining disciphine 8 28 63 1 5 24 68 3 5 23 70 ?
tnagequale artricutation of mstruct on
avross grade lavels 4 34 55 2 9 4C 45 6 1" 3r 50 3
\ Inasequale diversity of eleclves 5 20 69 6 8 29 4 9 10 28 57 [S]
Low B8NOIMEnts in Courses 3 10 82 3] 3 11 77 g N 10 82 7
Sampie N 1672 1478
Lawcx Weise, Iris R, Bepart of the 1877 National Survey of Sokeate, Methemaics, end Socis! Studies Educetion, p. 158 )
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eo! ‘'very well qua " to teach science. o s 16% @ teachars fes] “
pemm-lm of their qualgfe:t:gg:i well qualified” to teach science, compared to 6% or fewer in each of the other three areas.

Mathematics

Socia) Studies

- Not well qualified
i ! Adequately qualified

Science D Very well qualifred Reading

D Unknown

source: Welss, Iris R., a1 a/, The Starus of Pre-Coliege Sciance, Mathematics, and Socia! Studies Educational Practices in U.S. Schools: An Ovarview and Summarias of Thies Studies, p. 13.

) | Table 11I-10: Elementary teachers’ perceptions of their qualifications
' to teach each subject

Porcent of Teachers -
Not Well Adequalely Very Well
Subject Qualified Qualhfied Quahfied Missing
Mathematics . .. . 4 46 44 1
Science .. ..., . 16 60 22 2
‘ ' Social Studies 6 54 38 1
f Reading 3 32 63 2
H —— C e ee e e e e e - — e m——— ks
Sample N — 1667

Source: Weisa, i1is R., Report of the 1877 Natignai Survey of Science, Mathematics, and Sccial Studias Education. p. 142.
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Chart 1i1-11: Secondary school teachers’ ‘While most secondary school science,
perceptions that they are inadequately mathematics, and social studies teachers feel at

. least adequately qualified te teach all of their
quahﬁed to teach one or more of courses, a sizable number of them feel inadequate-

their classes ly qualified to teach one or more of their courses.

- - — s — PP N

Grades

inarteguately, aaaltied

b
.

[RFEINT Y R W g

.

poogin?

Fesi
[
I
l

e RSSO S

Moo matcy Scienee Sucnd! studies

e e _— . ————e —

Table lii-11° Percent of secondary teachers of each subject who feel inadequately
qualified to teach one or more of their courses

Yoo N Unknown

r's g . .
AMathoma o

ST 1 o 1
WorON e : - H
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e N BhL o !
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TN h e R 24 d
10 12N 49 14 ol 3

Source Weiss, Ins R Heport of the 1977 Natwna! Suivey of Science, Mdthemeatics, and Social Studies Equcation, p 144
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Chart ili-12: A. 1977 Unfiiled teacher
positions, and B. Teacher demand
estimates for the next five years

ey

PP

Ty

Among subject matter speciaities. as opposed to the teaching speciaities such as special education
and bilingua! education. mathematics is the subject with both the most unfilled positions and the
greatest demand projections. The need for science teachers is also expected to increase.
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‘le&l fii-12A: Estimated' unfilied teacher posltim"

\ report deman

Table HI-12B: Fislds for which school districts
5 years: Fall 1977

d for teachers will increase in the next

Fail 1877
Untitled
teacher
Level and field positions
AN QIStCtS .. g,200
Level:
Elementary . ... ... 3.700
SECONCAIY . . .o i 4,500
Elementaryandsacondary . ... o v 1,000
Selected fields:
Generalelementary .. ... ... .. o 300
Art .. P (%)
Bilingual education ... . ... ... ... 1,206
BUSINESS .. . .. . %)
English tanguage S . 200
Foreignlanguages . . . ... .o M
Health, physicaleducation . ... . ... ... ... 200
Home economics (nonoccupational) ............ ... . o]
Industrial arts ... 300
Mathematics . . ... 1,100
MUSIC . o 200
Natural and physsca!scxences e 400
Reading .. ... ... 300
Social StUGIES . o . e )
Vocationaleducation ... .o 300
Mathematics/science. . . .. ... . .o o 100
English/socialstudies .. ... ... ... ... ..o S
Special education:
Gifted andtalented .. ... ... 400
Severely handicapped .. ... ..o 200
Moderately and mildiy handicapped:
Emotionalty disturbed . ... ... ... oo 300
Learningdisabled. . .. ... ... ... 1,500
Mentallyretarded .. ............. e 500
Speechimpaired.. . .. ... . ... .. 600
ONET . 300
iNiationsl eatimates based on a semple of 507 of the 15,344 school districts.
APouition openings for which teachers were SoUght But wars unable 1o be hired bectuse quaiified
CARdidates ware unavailabie.

‘Wmmmsnmwuwso
mm Mary A, snd Noeil, Jay, The Condition of Education, 1978 Edition, p. 172

Number of
Field Wstricts®
At 500
Bilingualeducation ... . ... 500
BuSiness ......... ... e )
Englishianguagearts . ... ... ... 400
FOreignianguUages . .« o ooor v NG
Heaith, physicaleducation ....... ... .. .. ... ... ... 500
Home economics {(nonoccupational) . ... ... 200
Industriatarts ... ... ... ... SR 800
MathemMaliCS . .. e 800
MUSIC . o oo e e e 200
Natural and physical sciences ... . 700
Reading .. .. .. ... e 400
Vocational education, not specified . 500
AGrculture .. ... ... 600
Distributive education . . ... .. ... .. i *
Health occupations ... ... ... .. ... )
QOccupational home e.0n0miCs . ... .. ... ... *
Officeoccupations. . ....... ... .o G
Technicaleducation. .. ... ... .. . . o 200
Trade and nGUSHY ... . 100
Special education, not specitied . ... ........ 600
Severely handicapped . ............... . .. 300
Emotionally disturbed . ... ... .. ... 300
Learningdisabled. .. ... .. ... .. oo 1,200
Mentallyretarded .. ... ... . o o 200
Speechimpaired. ... ... 200
Giftedandtalented .. ... L 1,000
Other special education ... .. .. ... 500
OURCIS . o 300

‘National sstimates basad o & sample of 507 of the 15,344 schoot districts.
SEGtiMated number greater than zaro but fess than 50.
Source: Goliaday, Mary A. anc Noall, Jay, The Condition of sgm:m 1978 Edition, p. 174,




(‘\
h 4
A

Chart 11i-13: Public view of subjects Mathematics is viewed as essential by more people

essential to all high school students than any other subject. 3cience ranked fifth out of
' eleven subjects.

30 40 H0 60 70 80 a0 100

Mathematics

Engush grammat
& composition

Civics government

o

US History

Science

Geography  —

Physical egucdtion

Interdependoen. o of nations:
toreigh relations
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FOromgn fanNguaGe e—
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Table 111-13: Public view of subjects essential to all high school students

%
Natioral Totals
Not Toe Don’t Know/
£ssential Essential No Answer
Rt v I8 o/c
Mathematics h . ar 1 2
Enghish grammar & composition . 94 3 3
Civicsigovernment . : S 88 8 4
.S history . 86 11 3
Science 83 14 3
Geography . S ) 81 16 3-
Physicat education , 76 21 3
interdependence of nations ~toreignreiations 60 32 8
Music ‘ . . o 4o SV 4
Foregn language o 43 53 4
Art . . o . : 37 58 5
K ’ Source. Gallup, Georga H 1878, Ph Deita Kappa, inc., ' The Eleventh Annual Gallup Poli of the Public’s Attifudes Toward the Public Schools,”
o Phi Delta Kappan, Seplember, 18979
O
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Chapter IV
TEST DATA

INTRODUCTION

~ Nomeasure of the heaith of American education
receives as much scrutiny as student test data. Re-
cent attention has focused on measures of what
pecople know and what intellectual and perform-
ance skills they possess. Such measures are
usually standardized tests (e.g., Scholastic Ap-
titude Tesis, Graduate Record Examinations, Na.
tional Assessment of Educational Progress in-
struments). A distinction can be made between ap-
titude {(SAT, GRE) and achievement tests (NAEP)
“Aptitude’” is considered to be a relatively fixed
quantity, while “achievement’ is considered {0 be
dependent on experience and application. The
mutual interaction of aptitude and achievement is
by no means ciear or understood, however. and
therefore test data requireés a Dalanced and
thoughtful ccrutiny. -

The tes! data contained in this chapter are
grouped for K-12 students and higher education
stfudents.

HIGHLIGHTS

K12
1.

Aithough Scholastic Aptitude Test (SAT)
scores have declined for the pas! ten years,
the rate of decline for mathematics aptitude
is not nearly as great as that for verbal ap-
titude. (Chart IV-1)

. Regarding SAT scores. the mathematics

scores for men have consistently been well
above those for women, and since 1972 verbal
scores for men have also exceeded those of
women, {Chart [V.1)

in contrastto the SAT scores, the Admissions
Testing Program Achievement Tests scores,
averageu across all subjects, have held
steady over the past six years, within a range
of 526 in 1872 to 538 in 1876, (Chart iV-2)

. According to Nationai Assessment of Educa-

tional Progress (NAEP) data, all age groups
experienced statistically significant deciines
in science achievement during the first test
interval (1968-70 to 1872.73). There were no
significant changes during the second test
interval (1872.73 to 1976-77). (Chart 1V-3)

0
SS

5. When analyzed separately as to type
science. NAEP data showed that all at
groups experienced statistically significa
declines in physical science achieveme
duning the first test interval. Only the deciir
of the 9-year-06ilds was significant during tt
second interval. (Chart 1V-4)

6. In biclogical science achievement, NAE
data shows that the only statistically signi
can! change is the decline demonstrated -
17-year-olds during the first test interv
{Chart IV-5) ‘

7. According to NAEP data. overall mathem;
ics achievement declined for aif ages test
in the test interval 1973 to 1% 8. The declh
was statistically significant tor the 13- ar
17-year-0olds. (Chart 1V-6)

Higher Education

As refie sted by Graduate Record Examinath
(GRE) scores there were no st :tistically significa
changes in either the verbal or quantitative ap
tudes of prospective science graduate studen:
{Charis IV-7, 8)



Chart IV-1: Scholastic Aptitude Test
" score averages for college-bound
senjors, 1967-7_9

SAT scores have declined during the past ten years. The mathematical score for both males a
females has declined by 26 points while the verbal score has declined by 36 points. Men have ¢o
sistently scored well above women in mathematlics, and since 1972 have been scoring somewhat abo
women in verbal aptituds as well.

N~
550 h\
525 + -
Male
£00 —— Math
- —
; ——~‘~_—_—-_—_z__-_-
s
£ 45
= i Male
< Verbal Female
0 450 . Math
" oy ™
/L---—-_._.é._._.:
..- L AL L R Y Y'Y I
425 |- -~ l..l.-ll----.....--....- ]
Female Snes
Verbal
400 1 L 1 i ’ ! 1 It L 1
1967 1970 1971 1972 1973 1974 1976 1976 1977 1978 1979
Table [V-1: SAT score averages for college-bound seniors, 1967-79"
Mathematical Verbal
SAT Male Fermale Total Male Female Total
1967 514 467 4492 463 468 46b
. 1968 517 470 492 464 466 466
19€9 513 470 493 459 466 463
1970 5049 465 A8 4549 461 460
1971 507 466 488 454 457 456 .
1972 506 461 484 454 452 453
19773 502 460 441 446 443 445
1974 5M 459 480 447 442 444
18975 445 449 472 43/ 431 434
18970 497 446 472 443 430 441
1977 i 445 470 431 427 429
1978 494 444 468 433 424 429
1979 493 441 467 431 423 427
“The averages o0 1067 through 1871 are estimates of the averages that would have beon reporied for colluge
nound semars of those years f such reports had been produted
Source. Admissions Testing Program of the Cotlege Board, Natiana! Report, Lallege Bound Semors, 1879, p 5
O
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~ Chart IV-2: Admissions testing program Although the average SAT scores are generally down, the average SAT gcores for takers of the ATP

Achievemaent Tests have been steady, as have the average Achievement Test scores themselves. The
achievement test score 8\118;?%3789, average Achievemant Test scores range from 526 {1972) to 538 (1976). The number of students taking
) the Achievement Tests, however, decreased 40% between 1872 and 1979. Also, the average scores fot

physics and both mathematics tests declined significantly from 1978 to 1979
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B ;,_7 “Table IV-2; ATP nhkmnt test .‘smramages, 1972.79

-~ '{Numbars in thousands)
19,2 1973 1974 1974 1a76 1977 7R 1979
: N Ay N AV AV N Al AL f Al A AL N AV
q Average for ol
4 Achieverment Tesls 335 526 294 hat 247 533 228 531 RS Has 213 533 201 Ha 201 529
¥ Engiish Comgposition 313 16 275 517 RIS 517 me2 615 213 201 516 19% 512 187 514
g Mathematics Level 240 541 211 537 b 545 158 HahH 158 150 Hay 146 541 146 537
4 Amernican tastony and
Social Studwes % 492 87 494 " 4098 64 494 (38 443 63 492 61 58 470
Biology 51 5135 59 532 40 H4ts 40 Hd4 46 RN 45 5,43 a7 43 547
Chemistny 48 568 43 h2 37 H81 33 569 34 n67 35 H74 35 35 5875.
Mathematics Lever !l na na " € 660 32 665 30 666 33 34 657
3 French Ho 539 47 a4 38 50 34 6563 31 HRR] 27 653 J6 24 554
1 Spanigh 34 530 33 539 Jo HH0) o8 44 20 H47 24 IR R 24 543 -
T Literature v N3 N oo . noo A Hooh 19 hoo 18 17 522 ¢
Physics i N 3 "o 12 00 10 a0 1 193 0 15 580
German noa 0o "o 7 547 6 HhG ¢ 551 f 5 550
European Mistory o
Waord Cultures N AR o 4 H 3 31 2 526 3 507 3 516
Latin "o "o N 2 514 N nra 1 67 1 508 2 524
Hobriva 1 AN AN 1 577 1 579 1 HE 1 589 1 588
Russian "4 AR " 0% 540 ! 554 04 5Hh 04 487 03 613
Average SAT scores
for takers of
;. Achievement tests’
’ Verbatl 501 5 507 508
: Mathematlics 5583 553 554 554

»

o e

x q
R

L

R
f&

P RS

i

Ny
R S
proe

Date not computed prior 10 1976. Data for 1976 are estimated lrom scorcs of individual achiovament fests for that year.
m Admissions Testing Program of ihe College Baard, Natronal Repor!. Coltege Bound Seniors, 1977, p. 8, 1978, pp. 1314, 1979, £p. 1394,
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. Chart JV-3: Changes in science
~ achievement for 9-, 13- and 17-year-olds:

-

Overall schisvement in science declined for ali age groups at every tesi interval. All three declines in the
first Nations! Assessmant and Educational Progress NAEP Testing interval were statistically signifi-
cant (at the .05 level) while only that for 17-year-olds was significant in the second interval.

. 1369-77 .
Age 9 Age 13
0 0 — e
c & : 197273 197677 1972.73 ., 1976.77
o T
QRN - .
o S P Mean Change 12 ! Mean Change 1.7 % -7
© : . .
252 11 Standard Error 5 6 1} Standard Error 8 6
O E
S5
< Q02
= L
S ol 5 !
1964 70 1972 73 1Gie 77 oL,
Youre ob ansesyient ’
vLoo— b o4 ]
19649 70 197078 : 1976 77
Yol b annesyitiend
Age 17
() g e e e e i e i —m =y
197273 1876 77
.. Mean Changse - 2.8 -18
- 1
N Standardg Error 5 6 ‘J/‘"
A
o 4
P — i ]
1964 1972 73 1976 77
Yeost Of ansthsinent
LXY

Jource. Nalional Assess.nent of Educational Progress Three Natiopal Assesuments of Strence Cnanges i Achievement 180477, p &
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- Chartlv.4; Changes in physical science
/ achievement 196977 for 8-, 13- and
' 17-year-olds: National Assessment of
’ Educational Progress

Achlevement in the physical sciences declined for all age groups at overy test interval. Ali thre
deciines in the first interval were statistically significant (at the .05 level) whife the deciinss {or the nin-
year-olds and 17-year-olds were significant in the second interval.

&
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& 0 Q —— - - S - -
B
€& 1972:73 197677 197273 197677
S SoElsEe
N -1 -13
¥ I Mean C”“gce 15 : , Mean Change .28 -8
[ ! 9
C g Standard Errar 6 6 Standard Error 7 6
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£ .- - .t
o] (;7 s t PR ;’
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sl .1 R " .
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PR S »e
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Source: Natonat Assessment of Law 1 “nal Prograss. Thiee Nafional Assessments of Seience Changes i Actyevoment, 1968 77 ¢ 8
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Chart 1V-5: Changes in biology
achievement 1969-77 for 9-, 13- and

groups in th

Aithoug* 't appears that achievement in the bivlogical sciences deciined tor all three age
ups, the onl

tirst in{erval and continued to decline tor 17.year-olds while improving for the younger gro

. e
M: National Assessmant
. O ‘
ERIC

IToxt Provided by ERI

|
!
!

tatistically significant change (at the .05 level} occurs d for the 17-year-oids between .988-70 an
_47-year-olds: National Assessment of pprbiplia gnific ge (at the : © y ! 1989-70 4
Educational Progress
Age 9 Age 13
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-

Tnbie W 3, 4,5: Change in sclum aehlsvamant 1969-77 for 9-, 13-, and 17-year-olds:
National Assessment of Educational Progress

1969-70 and 1972.73 items

1972.73 and 187677 items

item 196970 187273 Change 1972.73 197677 Chinge
G-yoar olds
All exercises
Mean percent correct 6097 59.81 t 1197 " 52 33 52 24 0.08
Standard etror 35 44 56 Ay 45 62
Physical science
Mean percent corregt 56 70 55 21 ‘- 1.49 47 50 46 24 -126
Standard efror 38 48 61 42 44 61
Biolugical science <
Moean percent correct 70.35 69 33 <102 - 57 85 5922 1.38
Standard error 38 .40 55 45 55 71
13.year-olds
All exercises
Mean percont correct 6018 58 47 R B ha 47 53.80 87
Standard error 40 47 62 40 42 58
Physical science ,
Mean percent correct 59,67 5710 *-2.58 50.43 4959 - .84
Standard etror 42 91 66 41 41 58
Biological science
Mean pe.ant correct 60 89 5363 126 61.08 6199 e
Standard error 51 %0 71 45 50 67
17.year-olds
All exercesis ?
Mean pgrcent correct 4525 7 46 =278 48 4! 46 49 to182
Standag errof ’ 34 32 47 37 44 57
Physical science
Mean pércent correct 42 47 39.34 352 46 83 44.45 * .. 238
Standard error . 38 35 2 37 43 57
Biologreal science
Mear percent carrect | 52.30 51.12 * 118 53 30 5219 112
Standardenor .. ... .. 4?2 42 .59 49 50 70
“Change statisticaily significant at ;nc Q.05 laval. -
‘Year of assessmant for 17-year-olds is A969.
Source, Dearman, Namy 8., and Piisko, Valsca Whita, Tne Condition ef Educaticn, 1979 Edition. p. 116
\ -
* . 0\_.
“~ I .
/;‘
- - ¢ i
- - 2




Chart IV-6: Changes in mathematical
achievement, 1973-78, for 9-, 13-, and
17-year-olds: Nationa! Assessment of
: Educational Progress

All Mathematics tems

ERIC

V4

oy ear 0lds

Overa!l mathematics achievement declined for all three age groups with the decline for the two oic
groups being statistically significant at the .05 tevel, with the exception of the knowledge items. Whe
there were no statistically significant ditterences. the older the group the steeper the deciine in each
the assessed areas.
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Table 1V-6: Changes in mathematical achievement, 1873-78, tor 9, 13, and
17-year-olds: National Assessment of Educational Progress

| Mean Percent Correct Change 111 Mean
; 1973 1978 Percent Correct
“'9.Year-Olds . *
Aliitems e e - 387 374 1
Mathemalics Knowledge ... .. ... ... ce 55 55 1 .
Mathematics Skills ... ................... ... = 26 26 0 ‘
13 Year Olds
Allitems ... .. .. . . L Co 53 91 2
Mathematics Knowleuge . e 64 64 0
Mathematics Skilis . ..., . .. .. ... . 1 51 49 c2
Mathematics Understanding . v . 1 52 50 2
17 Year-Olds ‘
Altitems ... ..., . o o LB2 48 : -4
Mathematics Knowledge ... ... .. o 63 63 ‘ 0
Mathematics Skills ... . .. e ! 55 50 j S
Mathematics Understanding . S . : 62 58 I 4*

. “Change is significant at the 05 level.
*Figures do not total because of rounding.
Source: Nationa! Assassment of Educational Progress. Changes in Mathematical Achigvement, 1897378, pp 1, 2,4, 10.

©
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Chart IV-7: Graduate Record

- Examination quantitative aptitude
‘mesan scores for prospective graduate
' students in science, 1970.75

——— e — -

As roflacted by GRE scores, there were no s‘tatisticaiiy significant changes in the quantitative aptitude
of prospective sciance graduate students. However, candidates in the life sciences and basic social
sciences averaged noticeably lower than those in other science disciplines.
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Chart 1V-8: Graduate Record

Examination verbal aptitude mean
scores for prospective graduate

students in science, 1970-75

oo

Loanears
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—
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O awe® o .
"'-....--""" — Mathematical Sciences

As reflected by GRE scores, there were no statistically significant changes in the verbal aptitude <
prospective science graduate students. However. engineering candidates averaged noticeably low:
than those In other science disciplines.
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Table IV: 7, 8: Graduate Record Exam test scores: 1970-71 to 1974-75

(Number of cases, mean scores, and standard deviations for verbal and quantitative aptitude tests by prospeétwe fieid of graduate study and by year)

& ‘Y ., . . .,
’ . . X Iy e ¢ . . .
; , . . | i
Sciance
+ ’ 10
Brrus L) v B "
. T L T
! « : pRIS
N o
[ o oo m . i ce C S 2
- - - - i AN ]
E .
' v i . Vo . PR [F18]
e gy
' ‘ ' . + Y
. L 5y
o} s o
; , . - R 4
Nonscience
I3 ‘ . L] .'U
e g e ., > S b 1
A ’ Al * 1 ¢ . :‘ ]
¥ ¢ v ' ) -’
- ‘ 120
’ ~ 3
' ' ' + 1R
., AT
Loer H i ' +oe KN AR}
e . " i + 5 ¥}
H] ‘ ¢ e AN
‘Calcuiated by NSF, uﬁmg formula §D. ()= pog [nxts(n - Ns4x)) - NE where SO {x) = the star Jard deviation of the scores in @ given fiold i a given test for the entira Syear
' N-t
.[xlnﬁ'd; 1, = the number in the fisld 1n the ith yesr of the period, x, = the mean score in the test of those in the beld 1n the 1th year, 5 (x) = the standard deviation of the 1es! scores of those 10 the
firid in the ith year; N~ the total number in (he fisid over the 8.year period, and x = the mean scoro of the entirg group (N} 1n the test.
Note: V= Varhal, Q= Quantitative, and 5.D. = Standard Deviation.
Sources: Educational Testing Service and National Sciunce Foundation as appeared In National Science Foundation, Science Resource Studies Mighnghts. Sept 26..1877,p. 2
-
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C.hapter V
DEGREE DATA

'INTRODUCTION

A traditional measure of educational achieve-
~ment is a degree. Patterns of degree earning
-derive from many influences: resources (Chap. 1),
-Individual desires and ability {Chaps. 1l and V)
and economic and sorial conditions, to list a few.
in this chapter data are presented showing pat
terns in science degree earning at all levels.,

The degrees data contained in this chapter are
grouped into three categories: total number of
earned degrees by subject and level, percent
distribution of earned degrees by subject and
jevel, and degree and distribution data for women
and minorities. '

1

HIGHLIGHTS
Earned Deagrees

Between 1870 and 1876, the total number of
associate degrees in science/enginesring 18-
lated occupational curricula increased by
87% . (Chart V-1)

Whiie there are some exceptions, the total
number of degrees awarded in most science
discipl.aes peakedin the early 1970°s and has
now declined by as much as 48% as in the
case for the bachelor's degree in mathemat:
ics. (Charts V-3 to 10)

In 1975.76, nearly three-fourtns again as
many bachelor's gegrees were awarded in
mathematics educalion as in science educa
tion. (Chart V-1 1) :

1

Distribution

1. As a percent of total associate degree
sciencelengineering related occupation
cufricuta grew by 30.2% between 1970 an
1876. (Chart V-2)

2. The number of sCience degress as a percer
of all degrees dechined at all degree levels b
tween 1864-65and 1875.76. (ChartsV-12t0 {

Wemen and Minorities

1. With a few exceptlions. the number of scienc
dryrees at all levels earned by females ha
steadily incieased. {Charts V-15 10 17)

2 With one shight exception, women have &
creased their share of science degrees |
every disciphne ang at every fevel. (Chart
V-18 10 20)

3. Minorities earn a greater percent ¢
bachelor's degrees in the social science
than in the natural sciences. (Chart V.21)
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Table V-1: Earmned associate’ degrees In scienedénqinnﬂng-mtated oéeupaﬂoml cumicula, 1970-71 to 197578

Curriculum category and dwision 1970.71" 1971.72° 1972.73* 1873.74

All curnicula total 272,862 313.7%7 337 757 369.943
Occupational curricuia

Sciencelengineering related 68.213 83.068 © 84,623 107.332

Data processing technologres . 7 564 7.841% 7.640 6,888

Health servicesiparamedical technologres 24,370 32,288 42910 51,207

Mechanical/engineering technologes . . 30,172 34,546 34,781 37.631

. Natural science technologies . . 6.107 8,394 8,292 11.486

Altothercurncuia. . . ... ... ..., 204 649 230.680 243,134 262611

1974.75

386,122

118.505
6.821
57.943
40,775
12.8966
269617

Percent change

187578 1970.71 —1975.76
422.586 54.8
127,579 87.0
7,476 5.9
61,418 154.1
45,16¢ 487
13,318 118.0
285 007 44.2

'Dauuot fnclude thoss beiow !Mmmummmtmmrm:t
hmmamwwm&mmsmmﬁwmwnm

Y
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Chart V-2: Percent distribution of .  The percent of total.degrees in sehncdonglnhring-'matcd occupational curricula grew from 25% t<

30.2%. Both heaith services and naturai sciences showsd increases wile ddta processing and

Q\C

assoclate degrees, by curriculum °
~ ' machanicalenginseri istered percentage deciines. ~
chtegory, 1970-71 10 197576 nginesring reglstersd percentage d o
1 ‘ . ' )
' Data processing Data processing Data processing
i Health 2.8% T 1.9 17

sciences/ e ' * i

paramedical 'Q\é_d L ’ . . c‘ .
8.8% ~ oé‘ {—\e\ . \a\ed C\‘,&\k ! —~—y

// &7 Health ”
S services/ sciencdes/
& paramedical RS paramedical
& 13.8% W
Q W
(%) ' éJ
i E .
Arts, science, P Arts, science, or Cw Arts, sciencs, of
or general 3 genera! programs A Q‘mefiiz%fsﬁfams
Non-science, programs 45.5% : 5%
non-anginsering 54.5% \ . .
related Non-science, "\ Non-science,

non-enginsering non-engineering .

occupational \ R
programs retated \ '\ related occupational
20.5% occupational 0 programs
© programs ‘ @ 27.3%
25.5% & %

Natura!l science Natural science Natufal sgence

22% 3t 3o
1870-71% 1973.74 1875-76

Table V-2: Percent distribution of associate degrees by curriculum category, 1870-71 — 1975-76

Curniculum category and givision 197071 1971.72 197273 1973 74 1974 75 1975 76

Alfcurnicula, total A . 1000 100 0 100 0 100 ¢ 1000 100 0
Arts and SCieNCe Of genera: programs 545 513 ag 449 5 43 8 425
Cccupational curricuia 455 48" 515 H4 D 56 2 57.5
Sciencelengineening related 250 265 280 290 3086 30.2

Data processing technologies kR 2h FaK R TR 1.7

, Health sarvices/paramedical technaiogies 59 103 127 138 149 ‘4.6
Mechanicai/engineering technoiogies R 110 103 1w 1095 107

— Natural science technoiogies o 22 27 28 3 33 32
! Nonscience/nonengineenng related ’ 205 242 235 bE 256 273
l Businass and commerce technologies 160 16 3 16 4 177 17 5 18.7
Public service-retated technologies 45 59 72 /8 81 8.6

! :

Source; Malitz, Geratd S.. ASEocis s Degrees ang Other Formal Awsrds Beiow (he Baccaiuureate. Analysis of S.ysar Trends. p 8

. 1 ‘_1' ¢




Charts V-3, ASB: Earned degrees in the
biological sciences, by ievel of degree,
'1351.52 to 1976-77
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* Table V-3: Eamad degrees in the blologicsl sciences' conterred by Institutions of higher education, by
o teve! of degree and by sex of student: 1951.52 to 1976-.77 . L
Bacheior‘s Degrees Master's Degrees Doctor's Degrees
Year
—~t Total Men Wome Total Men women Total Men Women
1 2 3 4 5 6 7 8 g ., 10
1851.52 11.094 8.212 2 882 2.307 7,908 . 399 764 .880 R4
198354 . . ... ... 3,279 8.710 2.569 1.610 1,287 323 1.077 Q77 100
195556 . .. 12.423 9515 2.908 1.759 1.379 380 1.025 308 117
1957 58 14,308 11,159 3,149 1.852 1,448 404 1125 987 138
1959-60 15576 11.654 3,922 2.154 1.668 486 1,205 1,086 118
1961 62 16.915 12,136 4,779 2.642 1982 660 1,438 1,179 158
186364 22,723 16,321 6.402 3.298 2,348 q48 1,625 1432 193
1865-66 26816 19,368 7,548 4232 3.085 1,147 2.097 1,792 305
1867 /A8 31826 22968 8.840 5 /06 3.959 1.647 2.784 2.345 . 439
1963.70 37.389 27.004 10.285 5.800 3.97% 1,825 3.289 2.820 469
1970-71 . 35.743 25,333 10..10 5.728 3.80% 1823 3,645 3.050 595
197172 . 37.293 26.323 10,870 6,101 4,087 2.014 3.653 3,031 622
1872.73 . . 42,233 29,636 12,597 6,263 4,354 1.909 3636 2926 710
1973.74 48,340 33,245 15.095 6,552 4 555 1,997 3,438 2.740 699
1874.75 51,741 34612 17.129 6,550 4 6R7 1,963 3,384 2641 743
1975.76 54,275 35,420 18,755 6582 | 4.497 2.085 3,392 2663 729
187677 83805 34.218 19.387 7.114 4718 2.388 3.397 2671 726

Inciudes dagress i aratomy, bacteriology, biochsmistry, bicloQy. botany, entomalogy, physiology, zoology. (nd other biologics! sclences.

NOTE: Although 2 sirenucus effort has been made (0 prowide a consisten! series of dat
clafeilind in early surveys as “firsi-professions!” are included above wih bachelor's deg
degress. Data for ail years are for 50 Ststes and the District of Columbia.

Source: Grant, W. vance and Ling, C. George, Digws! of Educstion Statstics, 197, p 122
~ - ‘

8 Minor changss RAave OCCurted over Sime in the way degrees
rees; a0y degreas ClaRsiTied a3 “second profassional” o 'second level” are included with masier's

.

-

arg classified and reporied. Any GeQmes




Chaits V-4, ALE: Eamned degrees in the
phyaiea! sclences, by leve! of degree,

. ‘ 6
The number of bachelor's degrees declined somewhat in the early 1970's and rose to ity highesfpolnt &
1976-77. The numbers of both master's and doctor’s degress have decrepsed since 1970-71: master's &

16% and doetor’'s by 24%.

. 1851-52 to 1975'77 p .
A. Bachelor’s Degrees B. Mastei's and Dactor's Degrees = .. ..
24.000 - 6500 — . — e
- - \-' . * ~ ..‘.‘Q .
22,000 T 6000 - : LI ol ‘o.. < .
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by sex

sclantes m&nﬁbﬂmﬁtutlmol
d mam: Unthd States, 1951.52 to 1876-77

higher sducation, by

Bacheior's Degrees Master's Degrees Doctor's Degrees
Year
! Total Men Women Total Men Women Total Men \Ncmen

1 2 3 4 5 6 7 8 9 10
e o _ o - - e e et

1931-52 - T 12,118 10,789 1.319 3.054 2830 244 1,720 1,663 57

198884 . .. e 9.838 8 284 1,254 2374 2,197 177 1.686 1.625 61
, 1955-566 11628 10,140 1,484 2.655 2,435 220 1.667 1588 68 )
195758 .. .. e e 14,317 12.658 1,658 3.030 2,758 271 1 €55 1.589 66 :
198860 . .. 16.007 14,013 1,894 3376 3,049 327 1.828 1,776 6z :
196182 . . 15,8514 13.728 2,123 3828 3.544 84 2.122 2.035 87 '
1963.-64 17.456 15,044 2,412 4561 4,155 406 2.455 2.342 113 i
1965-66 17,129 14,822 2,307 4,987 4.462 52% 3.045 2914 131 P
1967 68 19,380 16,739 2,641 5 59 4 869 630 3.583 3.405 188 N

1968-70 ... .. 21,439 18522 2.917 5935 5093 842 4312 4,077 235

1970-7% . .. 21412 18,459 2,953 5.367 5.521 8486 4,330 39,144 246

97172 ... . 20,745 17663 3,081 §.287 5.404 883 41103 3.830 273

197273 .. . .. o 20606 17.626 3.070 6.257 5,414 843 4.008 3.738 288

1973.74 21178 17674 3,804 6.062 5,186 876 3826 3,373 253

197475 . 20.778  16,98< 3,786 5.807 4,969 838 - 3.626 I 30+

1975;78 ..... 21.465 17,353 4,112 5,466 « 4,648 818 3,431 3,132 298

187677 .. ... ... 22,487 17,998 4,501 5.331 4,450 - 881 3,341 3.(22 318
v * T8

aciudes Segrees in My. chemistiy, gaolony, metaliurgy, matsorciogy, physics, and othar physical sciences.

wmm:mmmmmwm:mmdux:.mammmndmtmmw\nnymmmmmmmm

L clasaliing i earfy surveys as “flirstorofessionel” sre Mmmmzmmymm&a&tnw
: mmmﬂmnfawmwmmum

mmw Vmwmammumm M'l.p.m
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o :"T:'bh V-5; Eamed degrees in physics

-

~

conferred by institutions of higher education, by level of degree
and by sex of studen’: United States, 144650 to 1876-77

Bacheior's Degrees

Master's Degrees

Doctor's Degrees

Year
Total Men wormen Total Men women Total Men Women

1 2 3 4 5 6 7 8 9 10

194950 ... .. ... 3413 3.286 127 922 888 34 358 353 5
1851 52 2.245 2.139 106 886 . 851 35 485 476 9
19583684 ... L 1,649 1.874 75 714 685 29 485 479 6
195556 2.329 2.228 101 742 719 23 470 462 &
195758 3.17% 3.038 141 795 170 25 464 455 9
1959.60 .. . . oo 4.322 4,154 168 1073 1,039 35 487 477 10
1961 62 4 808 1,620 188 1.425 1,363 62 667 658 12
1963.64 . 4 946 4,714 23?2 1.848 1.782 66 778 767 11
196566 4 601 4,378 223 1,949 1,869 80 973 952 21
196768 ... . . .o 5,038 4,745 293 2.088 1893 45 1,260 1.234 26
186970 5320 4,933 327 2.200 2043 157 1,438 1.402 37
187071 5.07¢ 4729 342 2.188 2.038 150 1.482 1,439 43
1371.72 4,634 4,314 320 2033 1874 159 1.344 1,301 43
187273 4.259 3.949 310 1,747 1,634 113 1,338 1.287 51
1897374 3.952 3.618 334 1.655 1,520 135 1,115 1.068 48
197475 ... ... 3.706 3,347 359 1574 %.450 124 1,080 1,028 82
187976 ... 3,544 3,156 388 1451 1,319 132 Qg7 952 45
197677 . 3.420 3.062 358 1.319 1,183 126 945 880 55
NOTE: Althovigh & strenvous effort has been made to proviss & consistent sevias of data, minor changes have occurred over tima in the wity degrees are classifies and reporied. Any degress g

ugmm«dwﬂam«';

classitiad in early survays as “first professionai” are included above with bachelor's dagrees; any degrees ciassified as "'second professional™ or “second levei”
doqna,DatnornnyﬂmmtofscmltumdtmvmmmwumL o )

Source: Grant, W. Vance and Lindg, C. Geoige, Diges! of Education Statistics, 1979, p. 2.




" Chants V-6, A&B: Eamed degroes in The number of bachelor's degrees is approaching the peak reached in 1969-70, while the numbers of
chemistry by level of degree, 1951-52  Masiers and doctor’s degrees are deciining since the early 197C's.

to 1976-77
A. Bachelor's Degrees B. Master's and Doctor's Degrees :
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Table V-6: Eamed degrees in chemistry conferred by Institutions of higher education, by level of degree
and by sex of student: United States, 1948-50 to 1976-77

Bachelor's Degrees Master's Degrees Doctor's Degrees
Year
Total Men women Total Men Women Totai Men women

1 2 3 4 5 6 7 £ 9 10
1845850 .. ........ ... . .. e o 10,597 4.121 1,476 1,576 1.368 208 853 914 38
1851.52 . . v e o 6.794 5,705 1,089 1,409 1.242 167 1.031 386 45
185354 ... ... . A o 5,752 4,707 1.045 1.098 972 126 1.013 68 45
1958-56 . . . 6.131 4.970 1,171 1,164 1.035 129 aBs 934 52
195758 .. . . e 6,982 5,685 1,297 1,125 958 167 939 830 49
185860 ... .. .. T 7.569 5,989 1.580 1,228 1.025 203 1,048 1.000 48
186162 ... T 8,047 6,355 1.692 1.401 1,162 239 1,114 1,045 68
136364 PR 9,660 7.774 1.886 1.560 1,285 275 1271 1,179 92
1965 66 . o . 9,687 7911 1,776 1,817 1.470 347 1533 1442 91
186768 . . . . . L. 10,783 8.851 1,932 1.977 1575 402 1.723 1,584 138
196870 . .. . e 11519 9453 2.066 2111 1,638 473 2166 2.000 166
1870-7Y .. ... o o 11.083 9,026 2.037 2,275 1.787 488 2.158 1.886 173
1897172 . e Lo 10,580 8,533 2,057 2,248 1,748 500 1.971 1,778 183
187273 4 o v o o 10.128 8.208 1.920 2.225 1.761 AR4 1872 1,694 178
1973.74 S . .. . 10,438 8.353 2.085 2.125 1,681 464 + 823 1.650 173
187475 .. . 10,548 8210 2.339 1,986 1,580 406 1.822 1618 204
197576 .. . . L S 11,022 8.550 2472 1,783 1,406 377 1,621 1,425 196
1976.77 ... .. .. e o 11.215 8,659 2,556 1,767 1.324 443 1,568 1,381 187

NOTE: Although a stranucus effort has been mada o provide a consistent series of data, minor changes have occumred over ime in the way degress sre classifiod and reponed. Any degroes
classified in early surveys as “first.professional” are included above with bachelor's degrees, any degrees clasaified as “second professional’ or “second leve!' are Included with mzasier's
degrees. Data for all-ysars are dor 50 States and the District of Columbia. :

Source: Grant, W. Vances and Lind, C. George, Diges! of Education Statistics, 1978, p. 120.
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"Chart V-7, A, B&C: Eamed degreas in In 1968-70 1t svery level more mathematics degrees were earned than in any other year. Since then the
math'en;atics by level of degree decline in the numbers has been 48% for bachelor’s, 34% fa. master’s, and 33% for doctor's.
. » ]
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' Table V-7: Eamed degrees in mathematics' confeired by institutions of higher education, by level of degres
- | and by sex of student: United States, 1949-50 to 1876-77 -

Bacheior's Degrees Master's Degrees Dactor's Degrees
Year
Total Men wormen Total Men women Total Men Women

1 2 3 4 5 6 7 8 g 10

194950 . ... . L. A 6,382 4,942 1.440 974 784 ‘90 160 151 g
1851.52 S L 4 696 3.374 1,322 802 863 139 206 185 11
1853.5¢ . : L 4078 2.7 1.361 706 579 127 227 213 14
195556 . . ‘ A . . 4.646 3.128 1.518 898 719 179 235 225 10
195758 .. . .. . o 6.905 4,943 1.962 1,234 994 240 247 232 15

©

185960 . . . o L o 11.399 8,293 3,106 1757 1422 335 303 285 18
196162 , v o 14,570 10.331 4239 2.680 2179 501 386 372 24
196364 . . e 18.624 12 656 5,968 3.597 2811 686 . 586 567 29
‘ 196566 . A S 19.977 13.326 6.651 4,769 3.769 1.000 782 725 57
: 186768 ... ... .. ... , o o . 23.513 14,782 8,731 5527 4199 1,328 8947 835 52
196970 . . o e 27 .442 17177 10,265 5,630 3.966 1670 1,256 1.140 a6
197071 . , S L 24,801 15.389 9,432 5,181 3673 1,518 1,199 1.1086 a3
197172 AR o .. . 23,713 14,454 9,253 5,188 3655 1543 1,128 1,038 88
1972.73 . . . . e 23.067 13.796 §.271 5,028 3.525 1503 1.068 866 102
1973.74 S ‘ . . 21635 12.791 8.844 4,834 3.337 1.497 1.031 931 100
197475 . ... o 18,181 10,586 7.5985 4327 2805 1422 875 865 110
197978 . . L 15,984 8.475 6.508 3,857 2547 1,310 856 762 84
1976.77 ... ... o R 14,186 8.303 5.8493 3.695 2.396 1,299 823 714 108

"Includes degrees conferred in statistics. . y . ,

~ NOTE: Aithough a strenucus stort ftxs been made (0 provide a consistent series of data, minor changes have occurred over time in the way dagrees are classilied and raported. Any dagrees

classifiad in sarly surveys as “first-professiopatl” are included abovewith bachelor's degrees; any degrees cisssified as “second professional’\or “second level” ane Inciuded with mastec's
degrees. Quta for ail years are for 50 States and the District of Columbia. .

. Soutce: Grant, W. Vance and Lind, C. George, Digest of Educstion Siat/stica, 1979, p. 10,
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Table V-8: Earned degrees in engineering conferred by institutions of higher »ducation, by level of degree
and by sex of student: United States, 1949-50 to 1976-77

Bacheior's Degrees Master's Degrees Doctor's Degrees
Year
Total Men Women Total Men Wwaomen Total Men Women

1 2 3 4 5 6 7 8 9 10

194860 .. . .. .. o 52,246~ 52071 175 4496 4 481 15 417 416 1
195152 ... .. ... L 30,492 30412 60 - 4,099 4073 18 529 526 3
1953.54 ... .. e 22227 22,163 65 4,204 4,189 15 594 594 --
1955-56 ‘ S Co 26,219 26,143 76 4,724 4,705 18 610 610 -
195758 ... . ... L e 35,191 35,082 109 5,788 5,768 20 647 643 4
185960 ... . .. . 37679 37537 142 7,158 7133 26 6 783 3
196162 34,551 34430 121 8,909 8.869 40 1.207 1,203 4
_ 196364 . . L o 38,013 34 862 181 10.827 10,793 34 1.693 1.686 7
196566 .. . . e 35015 35472 143 13675 13,599 76 2,304 2,295 9
186768 . .. e 37,368 37,159 209 15,182 15,083 99 29332 2820 12
1868.70 . .. e 44479 44,148 330 15,583  15.421 172 3.681 3,657 24
187071 . L 50,046 49,646 400 16,443 16,358 185 3.638 3615 23
197172 ... .. o o 51,164 50,638 526 16,960 16,688 272 3671 3.648 22
197273 . .. o v . 51,265 50,652 613 16619 16,341 278 3.492 3,438 54
187374 ... . o e 50,286 49,490 796 15,379 15,023 356 3,312 3,257 55
197475 ... ... S A 46,852 45838 1.014 16,348 14,973 375 3.108 3,042 66
187576 ... .. e 46,531 44 871 1.460 16,342 15.760 582 2.82% 2.755 66
1976.77 S o T 49283  47.065 2218 16.245 15,525 720 25886 2513 73

NOTE: Although a sirenuous sffort has been mads {0 provige a consistent series of data, minor changes have occurred over 1ima in the way degraes are classified and reporied. Any dagreas
classifiod in early survays as “first-professional” are Inciuded abave with bachelor's dagreas; any degroes classitiad as “second professionai” or "second level” are included with master's
. gegraes. Data for ail years are for 50 States and the District of Columbia. .

. Seource: Grant, W. Vance and Lind, C. George, Digest of Education Statstics. 1979, p. 122
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Chart V-9, A&B: Eamed degrees in While since 1873-74 thera has bean a decline in the number of bachslor's degrees granted, the numbers
“nychoiogy. by level of degree, 4951-52 of master's and doctor's have continued to increase.
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Table V-9: Eamed degrees in psychology conferred by institutions of higher education, by level
of degree and by sex of student: United States, 1949-50 to 1876-77

Bachelor's Degrees Master's degrees Doctor's Degrees
Year
Total Men Wamen Total Men waomen Total Meon women

1 2 3 4 5 6 7 8 9 10

194950 .. . ... e 3,569 6.055 3514 1.316 Q48 368 283 241 42
1851.52 , 6.591 3.775 2816 1.406 1,068 340 540 467 73
18953-54 .. ... . L . 5,706 3074 2.632 1.254 885 369 619 553 66
185556 . . 5.601 3.082 2518 973 630 283 634 548 86
1957.58 . . o . S 6.867 4.038 2829 1,235 836 399 572 488 84
= 1859.60 . ... .. S , 8061 4773 3,288 1.406 ag1 <25 641 544 87
R 1961 62 . 9578 5798 3.780 1,832 1,269 He3d 781 632 149
1963 64 o o . 13.258 7817 5.441 2.058 1.371 688 939 757 182
196566 . 16.897 10.002 6.895 2530 1.680 850 1,046 826 220
186768 . .. . 23818 13,782 10,027 3.479 2.321 1,158 1,268 ag2 286
1968.70 .. o . . 33,606 19042 14,564 4111 2.549 1.562 1.668 1296 a72
18707y .. .. .. .. . . . 37880 21,029 16.851 4 431 2783 1.648 1.782 1.355 427
18971.72 . o . . . 43083 23159 19,834 5,289 3,289 2.030 1.88% 1.414 467
1872.73 , oL 4769% 24976 227177 5.831 3,485 2.336 2.089 1.484 605
1873.74 . ‘ 51.821 25,705 26.116 6,588 3.971 S 2,017 2.336 1.645 631
1974 75 . o , , . 50988 24190 26.798 7.066 4,044 3022 2442 1 688 754
197576 . ‘ o 499008 22832 27076 7811 41714 3.640 2,581 1,762 819
1976-77 . ... ... .. S ) 47.794 20,692 27102 8.320 4 316 4.004 2.761 1770 991

NOTE: Atthough & strenuous #ffoet has besn made (o provide & consistent series of data, miror changes have oCcurmed oved tima in the way dagrees are classitied and reported. Any degreas

: . - classitind In sarly survays as “'first-professionat” are included above with bachelor's degroes; any dagress ciassified as “sacond professional’ ar "second level” are included with mastes's
% segreas. Data for ali years are for 50 Siates and tha District of Columbis. :

! Sourge: Giant, W. Vance and! Lind, C. George, Diges! of Edu=ation Statistics, 197778, p. 119, and U.S. Department of Heaith, Education, and Weifsre, Nationa! Center (o Saucation

~ Staugtics, raporta on Earnad Degraes Conferred.

¢
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Chart V-10, A&B: Earned degrees in
sociology, by level of degree, 1951-52

The numbers of both bachsior's and master's degrees have deciined since 187374, by 22% and 9
respectively. The number of doctor’'s degrees appears to be deciining siightly.
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© " Table V-it:

Eamed degrees in sociology confered by instituti
of degree and by sex of student: United States,

ons of highe: education, by lavel
1949-50 to 1976-77

1951.52

1955-56
1957.58

1865-66
196768

166270
1970-71

197374

1976-77

184950 . . ..

1953.54

1968.60 .
196162 .
196364 .

197172 ..
197273 ..

1974.75 . .
1897576 . ..

Year,

Bachelor's Degregs

Total

2

7870
6,648
5,692
5878
6,568
7.147
8,120
10,943
15,033
21,710

30.436
%3263
35216
35,436
35,491

31,488
27.634
24,989

Men

3

3.837
2.967
2.383
2535
2872

3.162
3,606
4437
6,104
8,469

12,362
13.610
15,231
15.580
15,199

13,208
11,245
9.802

Waomen

4

4033
3,681
3.309
3343
3,586

3,985
4514
6.506
8,934
13.241

18,074
18,653
19,985
19,856
20,292

18,279
16.388
15.187

Master's Degrees

Total

5

562
517
440
402
397

440
578
646
981
1,193

1813
1,808
1,944
1.923
2.19¢

2,112
2,008
1.830

Men

6

373
386
323
275
258

327
422
466

680 .

780

1,138
1,131

1191

1,146
1,327

1,304
1,165
1,018

Women

7

179
131
117
127
139

113
156
180
301
403

675
677
753
777
869

808
844
g12

Doctor's Degrees

Total

8

98
14¢
184
170
150

1614
173
198
244
367

534
574
636
583
632

693
729
714

Men

g

80
121
196
141
122

135
147
169
208
299

430

455 °

500
429
455

484
511
480

Women

104
118

164
177

209
218
234

NOTE: Although 2 strenvous affort has been made to
classifiad in sarly survays a8 “first-professional” ans included above with bat

degrees. Data for all years are for 50 States and the District of Cotumbia.

e Sowrcs: Grand, W. Vance and Lind, C. George, Digew! of Education Statistics, 1977-78, p. 118 snd US.
f ) Statistics, reports on Eaned Degrees Conferfed,

.

provide a consistent serias of data, minor changes have accurre . over time iny Ihe way Sag” «86 are clanaifiad and repovied. Any Jegias

Maior's GOgreas; Any 0oQress classified au “second professional™ or “second level” sre Inclugied with masler's

Departmant of Meaith, Education, 8nd Weitare, National Center for Education
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Chant V-11: Eamed degrees in There were aimost three-fourths again as many haer;‘otor's dogl;us in muhomatg;.s o\(‘i’ucaﬁoxs tsclwe
- sducction, sithough the numbaer of degrees at the higher levels were comparable. Women obtain more
mathematics and scie:ice education, by degrews in mathematics sducation at the bachelor's and mastsr s levels than men. Men achiave more

level of degres and by s“?" 1875-76 degrees in science education at ail levels. ‘
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Table V-11: Earned degrees in mathematics and science education, by level of degree and sex, 1975-76
Bachelor s duygrees : Master's degrees 7 Doctor's degrees
Type
Totat Men Women Total Men Women Totat Men women
1 t ¢ . : S

Mathematios education 1442 34 848 ' 747 336 411 54 35 20
Scronce educalinn 842 451 341 ‘ 737 421 316 57 42 15

—— ——_— s — —— e e e el e o ¢ ¢ e e s s o e

Source US Department of Hzmh, Education and Weltare, Nationai Center for Education Statistics, Earned Degrees Conferred. 1875 76, Summary Dats, p 17

wll Toxt Provided by ERIC
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7 Chart V12 Percent m@u The most mnmi trend in the percent distribution of bachelprs degrees is the projected 81.5%
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deciine will affect nearly every area of science.
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vz st

&: Reccent distribution of sarned degress, by fisid of study and Isval: 196465 to 198687

"

A. Social sciences

B. Humanities

Architec.
‘ Public ture and Fine
Total affairs 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) )] (4) (5 (6) n & ) (10) (11)
Bachelor's
1964-65 19.8 16.4 28 0.4 0.1 16.0 0.5 35 28 06
1875-76 231 14.C 5.4 36 0.1 15.1 1.0 46 1.7 23
1986-87 22.8 126 54 4.7 0.1 13.8 1.2 586 1.2 3.1
Master's
1964-65 16.0 8.2 1.9 31 27 121 0.3 36 2.3 03
1875-76 16.C 54 25 55 26 8.6 1.0 2.8 1.1 1.0
1986-87 13.8 2.4 3.1 6.1 2.2 8.2 1.4 28 0.9 1.5
Doctor's
1964-65 16.9 11.2 5.1 05 0.1 11.2 0.1 28 23 0.1
1975-76 215 127 76 0.8 0.2 12.4 0.2 1.8 25 086
1986-87 229 133 8.3 1.0 0.2 11.8 0.4 1.4 28 09
- ” ~

<
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Total

natural
sciences  Mathe- Computer
and matics and Agricul: Busi-
miscella- and intor- Phys- Bio- ture and Ac- ness and
neous statis- mation Engi- ical logical natural count- manage- Edu-
Year fields tics sciences  neering  sciences sciences resources ing ment cation
M 2) (3 (4) {5) (6) @ 8 (10 (1 (12
Bachslor's
1964-65 64.2 39 " 7.7 3.6 5.0 15 3.0 9.6 23.2
1875-76 61.8 17 08 5.0 2.3 59 21 39 11.6 16.7
1986-87 63.4 .15 1.2 7.0 22 7.0 22 4.1 11.8 11.8
Master's
1964-65 71.9 36 0.1 10.3 4.2 3.1 1.4 21 05 6.0 37.0
1875-78 74.4 1.2 08 5.2 1.8 2.1 1.1 4.0 08 12.8 41.0
1986-87 77.0 10 1.5 3.7 1.3 18 1.0 5.1 08 14.6 42.8
Doctor's
1964-65 718 4.1 " 13.0 17.2 11.7 4.0 1.0 0.2 1.8 16.3
1975-76 66.1 25 0.7 8.3 10.1 10.C 2.7 1.7 Q.2 26 22.8
1986-87 65.3 2.0 1.1 58 78 8.3 19 2.1 0.1 3.1 27.6
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| Chart V-15: Bachelor’s degress in Except In sociology and mathsmatics, women have steadlly increassd thelr number of bachelor”
science samed by women, 1851-52 degrees in sclence.
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1951-52
1953-54
1955-56

195758 ..
185960 .

196162 . ...

1963-64
1965-66

186768

1868-70

1870-71
197172
197273
1873-.74
1974.75

187576
197677

Psychology

R N S

2,816
2,632
2,518
2,828
3,288

3,780
5,441
6,895
10,027
14,564

16,851
19,834
22,719
26,116
26,798

27,076
27,102

Biological
sciences’

2,882 .
2,569
2.908
3,149
3,922

4,778
6,402
7,548
8.840
10,385

10,410
10,970
12,597
15,085
17,129

18,7585
19,337

Socso!ogy

3,681
3,308
3,343
3,586
3,985

4514
6,506
8,934
13.241
18,074

16,653
18,985
19,856
20,292
18,278

16,388
15,187

Mathematics?

fwa e ——

1,322
1,361
1.518
1,862
3,108

4,239
5,868
6,651
8,731
10,265

9,432
8,258
9,271
8,844
7,585

6,508
5,883

Physical "
sciences?

1,318
1,254
1,484
1,658
1,994

2,123

2,412
2,307
2,641
2,817

2.953
3,081
3.070
3,504
3,786

4,112
4,501

Chemistry

1,089
1,045
1,171
1,297
1,580

1,692
1,886
1,776
1,932
2,066

2,037
2,087
1,920
2,085
2,338

2412
2,556

Engineering Physics
60 106
65 75
76 101

109 141
142 168
121 188
151 232
143 223
208 283
330 327
400 342
526 320
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796 334
1,014 358
1,460 388
2,218 358
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Chart V.16: Master's degrees in science  Excoptin mathematics, chemistry, and Physice, women have steadly increased thelr number of master-
eamed by women, 1951-52 to 197576  degress In sclence.
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Tahh V-18: Master's degress in science samed by women, 1851-52 to 197677

; Biologica! Physical
5 I ‘Year ‘ Psychoiogy sciences’ Sociology Mathematics’ sciences? Chemistry Engineering Physics
'
195162 . ... ... 340 - 389 131 139 224 167 18 35
q.0195354 ... ... 369 323 117 127 177 128 15 28
5 185556 ... .. .. L 283 380 127 179 220 129 19 23
3 195758 .. ... .......... ... 388 404 139 240 271 167 20 25
d 188860 ... .. ... ... .. 425 486 113 335 327 203 28 35
i 196162 ..... . ... ... ... ... ... 563 660 156 - 501 384 239 40 62
196384 ... ... .. ... .. 688 ) 948 180 686 406 275 34 66
186566 @ . . o 850 1,147 301 1.000 525 347 ‘ 76 80
196788 ... ... ... ... ..., 1,158 1,547 403 1,328 630 402 a8 45
1968-70 ... ... 1,562 1,825 675 1.670 8 473 172 187
197071 ... 1.648 1,923 877 1,518 846 488 185 150
197472 ... 2,030 2,014 753 1,543 883 500 272 158
1872.73 . .. .. . S 2,336 1,808 777 1,503 843 464 278 113
197374 ... L. 2,617 1,887 869 1,497 878 464 358 135
187475 . ... ... ..o 3,022 1,963 808 1,422 838 408 375 124
1897576 ... 3,640 2,085 814 1.310 818 377 582 132
| 187677 ... 4,004 2,386 812 1,285 818 443 720 126 *
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SO eckades degress conlerred in siatistios. : o
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Chart V-17: Doctor's degrees in science  'Women have steadily increased their number of doctor’s degrees in all areas of science.
- eamed by women, 1951-52 to 187576 *
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‘Table V-17: Doctor's degress in sciance eamed by women, 1951-52 to 1978-77

Physical

Mathematics? sciences?

Biological
Year Psychology sciences’ Sociology

198182 ... .. e 73 84 20
485558 . .. 66 100 28
195888 ... ... 86 117 29
195758 ... . e 84 138 28
168960 ... .. ... e 97 119 26
MO6162 ... ... 149 159 26
196364 ... ... e 182 193 29
196566 ....... ... .. .- 220 305 36
196768 .......... .. 286 439 68
1969-70 372 469 104
1870-71 ... ... 427 595 119
197472 e 467 622 136
197273 ... e 805 710 154
197374 ... ... e 691 699 177
STATS .. 754 743 208
1975-76 . . e 819 729 218
OT6TT .. e 991 728 234

11
14
10
15

18
24
29
57
52

100

110
94
108

57
61
68
66

62
87
113
131
188

235
246
273
268
283

301
298
319

Chemistry Engineering Physics

45 3
45 —
52 —_
49 4
48 3
69 4
92 7
91 9
139 12
166 24
173 23
193 22
178 54
173 55
204 66
196 66
187 73

w{.\

Tnciades degress in anatomy, Dactaciology, Dicchemistry, bisiogy, botany,

. smciuden degraes confermad in atatistics.
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4 Chart V-18: Percent of bachsior's As a percent of total bacheior's degress, the female share is now at an all-tims high for svery sclentific
discipiine. The relative position of the fieids is stable, howasver, sociology and psychology have had an
mms in science :;g;eg;?; ‘:g;.‘;_e;‘s continue to have the most degreas; physics and engineering least.
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Table V-18: Percent of bachelor's degrees in science
oarned by women, 1951-52, 1875-76 *
1951.52 195758 1983.64 1969.7C 197273 197578

Mathematics . . S 28.1% 2847, 32 %% 3749 40 2% 40 7%
Physics _ . 47 A4 47 61 7.0 109
Physical sciences . 10 8 116 138 136 14.8 19 3
Biological sciences ... 280 220 28 1 278 288 346
Psychology . 427 413 410 433 476 54 2
Sociology . : 55.3 547 594 593 56 0 53 3
Engineening . , : 2 3 4 7 12 31
Chemistry , e 160 18.6 19.5 179 180 22 4

Source: National Science Foundation, Office of Program integration, unpublished data based on: Grant, W, Vance and Lind, C George, Diges! of
Education Stanislics, 1979, pp. 12022, 1877-78, pp. 11819.




ey - R )

\
.

. Chart V-19: Percent of master's degrees With the Qxeoﬁiion of chemisiry, which is slightly below its all-time high, the femaie share of !oul‘
" {n science eamed by women, 1951-52to | master's degrees is at its all-tims high for every sclentitic discipline. ’ ‘
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, Table V-19: Percent of master's degeé¥s in science
eamed by women, 1951-52 to 1875-76 y
1
: 195152 195758 196364 196870 197273 197576 ‘
. " . - J
Md&f'm-‘rv'mm.,:; 17.2%, 19 4" 191", 2869, 2999, 34 0%
Physics 40 31 36 7 66 g1
Physical scrences / 3 ga 89 142 135 150
Biological seiences 173 218 J88 31h 05 317
Psychotogy 242 323 334 380 «0 1 46°6
. Sociology 253 350 279 3,2 40 4 420
Engineenng 4 3 3 1 17 36
’ Chemisltry 118 g7 176 224 209 211

; ] o ‘ ;
= Source: Nationa! Science Foundation, Oftice of Program Infeqration. unpublished data based on Gran, ' W Vance and Lmq. C George, Diges! of
Educalion Staystcs, 1879, pp. 12022, 197778, pp 11819,

133 .



‘Chart V-20: Percent of doctor's degreas

*
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In sclence eamed by women, 1951-52 discipline.

to 1875-76

As a percent of total doctor's degrees, the female share is now at an ali-time high for every scientific
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. Table V-20: Percent of doctor's degrees in science '
/ gamed by women, 1951-52 to 1975-76
1951.52 1957 /58 1961 64 1669.70 1972 73 1975.76
- . - - .. . e = e e - N e e ',‘
Mathematics 5 3% 610 47, 78%¢ 967 11 0%
Physics . S 18 19 14 26 38 45
Physical scienens : 33 40 47 54 67 87 ~
Bwological sciences 110 123 119 14 3 195 215 C .
Psychology 135 147 194 J23 290 n7 ~
Suciotogy 142 187 146 1956 26 4 299 .
Engineerning 7 6 4 7 15 23
Chemistry v 44 52 72 77 95 124 . ;
Source. Nmoru‘t Sctence Foundation, Oftice of Program intagration, unpublished dats based on. Granl, W. Vance and tind, C. George, Dmnr of ’
- Education Statigtics, 1979, pp. 12022, 197778, pp. 11819
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e Charts V-24, A, B & C: Percent of " Minorities sarn move degrees in psychology and sociai sclences than in physicsi sciences. America.
- or's mms in sclence samed! indians eam dagress in a share more representative of their share of the population than do e

S N by minorities, by tield, 1975-78 Hispanics. )

. .. ,
hY L]
1
P - ’réA
\
12 - 1 06} 4 6 . | «A
e e . o e = .thmated A\
. 11 percent of : o - - - - - Estimated
U.S. population” . perceni ot
. is 11.6% U.S. population®
10 ¢ 051} 1 51t ] s 5.6% —
< g |-
8 . 4 041} v e Percent ot 4 i =
. v R N B U.S population® -
© -~ 1s 04%%
e - .
g 7t
g
& -
E 6 - 03 — -9 3 - 1
@ .
L
g st |
b
& - — 0.2 - —
r .
3 - <
2+ 0.1
1 -~
0 0 = ‘
» > - v o v ] ~ 0 o v w @ - ® O 2 = WD
© v oo O w c @ he) e . S - © o o < [T T B
< g &6 w = © £ 9 - 6o € v £ 9O = W = 0O € - W wn = 2
@ c S . I} I by c ot o) < [ @ C «© . = 2 2 @ - N =
e v g o g @& o @ u s ® @ o ¥ £ O w g &6 © & @ g @
— c O T & v £ o = c Q o £ o g T o v € T Y g
< P - - I > 0 B B £ = < > s o = 2 £ v
- . - - = — - —_ c —_ -— . ) c . - —
a. g L] . a © ~ o 3] .~ 8 o - K [ o
. 5 gz 3 W3 ' CRNRS I V- S~ G ¥ g o s 3
o a2 o & O o & 2 A ER) ‘B
& Q 3 - 1%3) ol -~ Qa Q s
£ s £ 5 £ £ £ &
O ~ a = a Q o o
“ (] [aa] i © Q O
A. Blacks B. American Indians C. Hispanics

JNOTE: Figures for the Black and Hispanic populations are from the March 1978 Current Populstion Sufvey. and therefore a/e estimateg. The population figure for Amencan Indians is from

. the 1970 census Also, persons of Hispanic origin may be of any race, -
» - . .
Q .

o mpeee . . . : ‘ -



muwsmm
o AN, Klanar 3., Shakntion, Suakh £, Professions! Wemes
m&’ W Sntiage Macamnt Comoll. -

of ihe Conaus, Cument Ropuistins Reports, Sacies P20, ma&mrmmumrmmmi v.sw
ﬁmvawmms«mnawmmmm&m

TOTAL AMERICAN INDIAN HISPANIC NON RES'DENT ALIEN
BS. MS  PHD . 8§ MS  PHD  BS MS PND 8BS MS  PHD  BS MS  PHD 8BS MS  PHD 8S MS  PND
N0 992560 310,821 34.035 42056 144508 7.797 58083 19.906 1964 3482 774 93 10,994 3861 541 17801 5158 383 14218 15568 3879
% 1000. 100 ¢ 00 0 456 65 228 49 7 64 3.4 04 02 03 12 12 16 19 17 11 15 50 117
19402 3340 928 _ 3557 478 61 . 264 74 17 136 5 8 166 00 2 154 27 5 301 555 262
1000 000 1000 183 143 66 14 22 18 07 0t 0t 09 15 27 38 08 Qs 16 166 282
3146 3218 82 1750 < 670 13 256 134 5 35 ) 173 8 1 198 i . 08 336 17
1000 o000 100 0 191 208 158 28 60 61 Q4 02 2.0 3 12 22 14 34 10.5 20.7
1053 943 12 - TIE 428 5§ 106 25 9 10 2 1 - 6% B3 127 3 ? 3¢ 8 10
1000 100 0 1000 56 1 54 319 35 27 46 03 g2 05 21 40 16 42 v, 1 l10 87 55
5191 6582 1 3392 18755 2085 729 2.7% 206 a4 15 4 1200 124 84 858 8 20 80 38 MS
190 0 1008 ' 1000 48 37 215 41 31 1.3 g3 02 01 22 18 25 186 08r . 06 Y6 58 102
143,057 42.244 955 28206 4952 52 Q441 1511 1§ 424 7 6 1814 710 16 2491 476 8 2807 3.080 154
000 1000 1008 187 . 117 54 66 36 17 03 02 06 13 17 17 17 11 08 20 73 161
V21282 T2 206 8824 1308 S0 1232 10 8 85 4 2 178 - 29 - 441 32 5 23 168 - N
100 Q 100 0 100 0 415 41 8 45 58 5.4 39 03 [B 10 08 a9 — 21 10 25 10 54 ‘Sv.‘-
5563 2545 244 118 374 23 LT 5% - 7 1 1 122 £ 4 87 1 1 21 30 4
100 9 100 0 W00 20 147 94 58 21 —- [ q3 04 22 26 i6 16 06 04 38 122 188 .
154 758 127,948  7.768 112712 82,289 2593 14107 12261 665 740 38 3 766 88 S8 2823 2388 13 693 2193 378
Education 000 1000 1000 778 643 334 91 36 86 05 03 05 05 07 07 18 19 18 04 17 &8
. 45632 16011 2795 1460 581 66 1317 - 208 1 10 B 3 963 4 117 837 219 5 3106 3450 973
Engineering W0 1000 1600 32 36 24 28 13 08 03 02 01 2 30 42 18 14 06 68 215 348
e & Appind 2,138 '8.847 620 25 647 4 310 173 1.687 87 19 153 20 1 588 10 4 654 102 518 253 35
Arts 1000 1000 1000 608 489 279 40 30 3 04 92 02 14 17 6 16 12 03 < 29 56
Foraign 19 471 353 864 11.807 2,353 414 511 99 7 33 5 v 3 173 33 f 1,198 ”208 2B 346 171 Q0
Languages W00 1000 1000 753 666 470 33 28 08 02 01 93 1 08 0.7 15 59 29 22 48 104
Haath 53958 1255  S/7 42802 8339 186 2843 60B 6 166 37 2 836 208 2 895 171 5 551 975 74
Professions 1000 1000 1000 788 684 288 49 48 28 03 03 03 15 17 16 17 14 ) 10 42 128
Nome 17 408 2179 178 15 689 1,993 127 1058 102 S 75 1 - 225 40 3 156 14 1 174 H} 13
Econommcs W00 0 100 0 100 0 958 815 713 61 &7 28 04 gt - 13 18 17 0s 08 06 10 S5 & 73
31665 - 1.442 % 6108 173 1 1412 18 15 -~ 280 12 583 1 : 165 %7 Y
Law* 000 1000 000 193 120 39 45 12 - 02 0.1 03 08 - 18 08 . 85 178 237
i 21200 5404 3429 4112 817 209 524 127 3 82 3 8 08 138 85 284 3 27 a4 628 68
Sciences 100 0 100 0 100 0 19 4 151 87 24 24 Q9 03 [\ Q2 15 26 25 13 10 08 23 116 16 6
51606 11.293 2247 29100 6581 883  2.382 430 S8 16! 23 5 455 193 2 16 n 16+ 456 44t 144
Laters . 1600 1000 1080« 565 583 387 46 38 26 03 02 02 o7 09 08 14 158 07 09 39 64
Udary - B3 80% 78 785 6.29% R % a2 ‘ PRERY 1 1 3 ! 3 94 3 2188 3
Science 300 1000 000 931 783 451 89 53 56 05 02 14 0t 12 14 04 12 14 02 23 42
15873 485 8% 6508 1310 & 781 119 8 54 8 1 307 33 20 243 51 11 291 292 180
Mah 1000 N0 1000 [ 38} 340 110 44 3 08 03 02 [ ] 19 24 23 15 13 13 18 76 187
Mstary 178 - -~ z - N 4 - ! '3 -
Sciences 106 0 - 1 2¢ - - - - 06 73 - -
48 828 e 2.584 27076 3,640 819 kRKA 408 62 191 14 4 593 88 20 .43 183 39 450 187 88
Peychoiogy 1000 1000 1000 543 466, 317 63 52 24 e 02 02 12 1 08 25 23 15 59 24 33
Pudiic Attars 1237 17106 B9 14420 7698 102 3286 1596 28 180 %9 2 2% 186 5 156 425 1) 225 481 %8
& Se¢ e 0 100 0 1000 43 4 450 320 e¢ 33 88 05 03 {6 10 1t 16 24 25 41 07 26 82
M . 2
Social 126 390 15874 4 180 47 915 5,017 900 10.718 858 110 508 37 8 1 348y 193 37 2 992 218 40 1,678 1,248 459
Scinces 1000 100 0 100 0 379 316 216 JSﬁ 54 26 04 92 g2 11 12 [ 24 18 10 13 79 20
5520 3,290 1,033 1514 1,093 42 148 54 25 10 1 32 50 8 48 42 4 129 182 40.
ThEoIgY - 100 0 00 0 100 0 2T 4 2 49 27 16 24 02 08 15 08 09g 13 04 23 55 38
inSevisCvnaAy 32388 37713 273 14 845 1.75% 88 § 748 85 19 178 7 438 26 g 862 62 4 273 80 27
. Stucks 10w e 1000 100 0 449 A8 § 3212 54 25 §0 05 02 14 g7 07 19 16 §5 [\R) 2 g8
= -
4 'y
*\;&q *Snchates it prafessional degres.




<

Zhapter VI
EMPLOYMENT IN
SCIENCE AND
ENGINEERING

INTRODUCTION

A tull understanding of American science
education requires that it bereiated to the context
of American society. To what uses do individuals
2ut their science education? Of what use to socie:
ty is their scignce education? Most of the data
available helps answer the first question and
presented here are whal seem relevant and useful
of that data. ‘

Datainthis chapter are presented in two groups:
employment and salaries.

12

HIGHLIGHTS

1.

More than haif of all doctoral scientists ant
gngineers are employed by educational inst’
tutions. {Chart Vi-1)

. Approximately 44% of doctoral scientist

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

. In general, female scientists and engineer.

have a higher unemployment rate than males
{Charts VI-3, 4)

. Malescientists and engineers ciaim a greate

degree of underemployment than females
{Chart VI-5) ’

Male scientists and engineers outlears
women scientists and engineers in mMos
fields at all levels. (Charts VI-7t0 11)

. Beginning salary offers are highest in engir

eering. (Chart Vi-11)
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Chart Vi-1: Employers of doctoral More than half of all doctoral scientists and engineers are employed by educationa! institutions. N

sclentists and engineers, 1973 and 1877 significant tronds.dcvcioped betwesen 1873 and 1877. \\ _
60
s :
8 50 = B -
w
S
2 /
e 30+ -
P
o
Q *
£ 20 . —~
1]
I3 .
o 10+, -
@
o.
0 i —esm [ B s 5
Business/ Educational Hospitals/ Non-profit Federal Other and
ingustry institutions clinics organizations Government no report
Table Vi-1: Employers of doctoral scientists and engineers, 1973 and 1977
—‘l‘
1973 1977
aractenstics
Charactenstics Number Percent Number Percent
Yotal employed 220,400 100.0 284,200 1000
Type of employment
Screncelengineenng’ 208.300 94.4 261,300 91.9 ’ v
Nongciencerengineenng 12,100 5: 22,900 81
Sector of emplnyment
Busmessindustry 53.400 242 71.500 262
Educational institutivns 129 400 587 163.000 L7 4
Hospdals/chimies . 4.500 20 8.600 30
Nonprofit orgamizations £.000 36 10.200 Jo
Federal government’ 18 200 83 21 405 7
Other 6 600 30 8 200 LA
) No report 300 1 1.400 b
‘inctudes postdoctorates
£1973 77 change in percent 15 noOt statishicdily sigrnificant
Civilran amployses anly N
NOTES Detat's m¢y not add 10 10tals becaune vf bunding Boid face higures indicate notewerthy changes
Source Nationa, atience Foundation, Soence Resouices Stutes, Highights, Odluber 4 1978 ¢ 5
O
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Chart Vi-2: Pﬂmary work gcﬁvity of | R&D aciivities account for approximately 44% of primary work activities amony doctoral scientists and
doctoral scientists and engineers, ' enginsers. Between 1973 and 1977, there was a 12.4% relative deciine in those reporting teaching as

1973 and 1977  ‘helr primary work activity.

3 40 2 -
o . . . f .
3 35 M -
- ! 1873 .
«© 30 - .t - e
- . . i . _
) 1877
F 25+
c ’
o 20 -
g
o 15
o
QO
= 10
o8]
L ) .
& 5
a.
0 o N | N ] L . -
Basi. research Applied research Development Mgt of R&D Teachin Qther and No Report
Table VI-2: Primary work activity of doctoral scientists and engineers: 1973 and 1877
R aractensies 1973 1977
MAraciensiies Number  Percent Numbetr  Percent
Totatemptoyed 220.400 1000 284.200 1000
Types of employment
. Siaenceengimenting 208,300 §4.5 261,300 918
NONSCience engmeenng 12100 Hh 22.900 $ 1
Primary work activdy
Floce o h and deyainpment 97 700 443 104 200 437
Buaow tesean n 34 300 16 4.4 500 153
Al bedteLeanst 20700 1an 36,400 128
Devedopiment H.500 39 13 500 48
Mgt ot BAD 6 200 R 30 700 108
- Tirar hing ' €0 000 363 90400 318 , »
Othet 4 tooties 353,000 7.7 3 800 224 o
PN fezpeet 3,700 7 £ 800 20

Inciudes postdoctorates

11973 77 change in parcent not statistically significant

NOTES Detiis may nant adef 10 totals because of rounding Bold tace hgures ndicate nelesortRy change batween 1973 ang 1977
Souwrce National Guence foundabion Science Resources Studwes Heghights October 4 1978 5 2

.
Aruitoxt provided by Eic:



i Bachelor's Master's
Percent of unemployment Percent of unemployment
: 14 12 10 8 8 4 2 0 0 2 4 6 8 10 12 14
B | DS | X i ] 1 1 DL 1 : ¥ i
]
3 Total
] Physical
Sciences
; Mathematical
] Sciences
Engineering

Life Sciences

Social
Sciences

WMMMMMMM : i ' ’ v SR
’memmmﬁmmmm;qmm ‘ : . :
NOTIE: THe Usempioyment (iee mmw«wmmm 2 s0eking SMPICYMENt SKFISed A2 & 1AL 0 e Nunber v the IDOT Fce. The A of
WMVIGUSiE I S ST Category e 0ot L the adcompanying tabie. iorec ¢ ke At "“'""‘
NIOA mmmmumamscmmmmmpx

Vo
Iiesk

RN



"mmaimm‘ﬁrs s o
t_?:nn! “ by faies 10 Wmm

Labor force Total en.ployad Employed in S/E Employed In fiald
Total Men Women  Total Men Women Tota! Men ~ Women Total Men  Women Tntal Men Womer
Total .. ... 470300 318,100 152,200 444,600 306,300 138,300 406,800 283600 123200 181900 145700 36200 146800 118,200 28,8600
PhysicaiSciences ... ... ... . 25200 20.700 4500 23,800 19600 4200 21900 18,700 3.800 12900 10,700 2,300 6.800 5.600 1,300
Chemistry R 11,100 8.700 2,400 10,400 8,20 2,200 9,500 7,500 2,100 6,400 4,900 1,500 4,400 3,30 1.100
r Physics/Astronomy ... 4,200 3.900 300 4,000 3,700 300 3.600 3.400 200 2,300 2,200 200 800 @ 800 M
i Environmental Sciences . . . ... 8,100 4,300 © 800 4,900 4,100 800 4,600 3,800 700 2.700 2,300 400 1.300 1,200 100
|  Other PhysicalSciences. . 4 800 3.800 1.000 4,500 3.600 800 4,200 3,400 800 1.500 1,300 200 300 300 100
* Mathematical Sciences .... . . .. 42,900 27,600 15400 41,200 26,700 14500 38,400 24,800 13,600 21,600 14.700 6,‘800 16.300 11,100 5,200
§ Mathematics ... ... .... 33,700 20600 13,100 32,100 18,800 12,300 29400 18,000 11400 13,500 8,700 4,800 8.200 5,800 3,400
Computer Sciances . 8,200 7.000 2.300 8,100 6.800 2.200 9,000 6,800 2,200 8,100 6,100 2,000 7,100 5,300 1,800
Engineering 87,800 85800 2,200 86,100 84,100 2000 83200 81,400 1.800 68400 67800 1600 64,600 63,300 1,300
; Life Sciences . . .. 93,200 64600 28600 87,300 61300 26000 80500 57.000 23400 40,000 28600 11300 31800 21.800 9.300
Biology 65,600 30.800 25800 60,800 37400 23400 55500 34300 21,200 26,10 16,200 8,800 19,700 11,200 8,500
Agricultural Sciences 27.600 24,800 2800 26,500 23,900 2600 25000 22,700 2.20Q 13,800 12,400 1,400 11,900 10, 00 1.30C
Sociai Sclences . ... ... 221,200 1196800 101500 206200 114500 91,800 182800 102300 80400 37900 23800 14200 27300 720 11,00
Psychotogy. ..... ........ 73.000 35900 43,100 73400 34500 38800 64100 30,200 33800 15600 8,300 6,300 ¢ 4,000 6.30Q 4,70C
Economics 21,200 17600 3600 20400 17,000 3500 18700 15400 330¢ 3.700 3,400 KV 2,000 1,900 100
Sociofogy/Anthropology .. .. .. 67,400 27,200 40,100 52,000 25500 36500 54400 22600 31,700 10,400 4,900 4,800 8,300 3.70Q 4,80C
QOther Sociai Sciences .. 53,600 38900 14700 50400 37500 12900 45800 34,100 11500 8,200 6,200 2,000 6,000 4,400 1,600

Hhoes earciled full timé id gracuete echodt in 1878,

Fthen 80, -
mnﬁlnpmuﬂw“m«m
MMMWMdeMM&m

e Sidbaan and

WA R R




ln sclence and engineering by fieid: 1878

Tnhh Vi-S8: s.ﬁehd empioyment characmisﬂm of 1974 and 1975 master's degree recipients’

Employed in SIE

Employed in field

Total Labor force Total employed
Field of study — e - e

Totat Man Women  Total Men  Women Total Men Women  Total
Total 87900 70,200 17,760 B4800 6890 15800 81000 66.300 18.70( 62,700
Physical Sctences . .. ... .. 8.40Q 6.900 1.500 7.800 6.500 1,400 7.700 6,200 1,400 5,200
Chamistry . 3,300 2400 B 3,000 2,300 700 3.000 2.300 700 2,400
Physics/Astronomy 1,700 1.700 ) 1,500 1,500 *) 600 1,400 9] 1.000
Environmental Sciences 1.400 1,200 300 1.400 1.200 300 1.400 1,100 300 1,200
Other Physical Sciences 2.000 1,800 400 1,900 1,500 400 1,800 1,400 400 600
Mathematical Sciences 11,200 8,500 2,700 10,600 8.400 2,200 9,800 7.800 2.000 8.700
Mathematics 7.000 5.000 2.000 6.400 4 800 1,800 5700 4,200 1,400 3,200
Computar Sciences 4,200 3,500 700 4,200 3500 600 4,100 3,400 600 3.500
Engingering . . 28200 27,300 900 28000 27100 300 27500 26,700 B0 25,600
Lite Sciences . .. 14,300 10,600 3,800 13,600 10.000 3500 13300 9,800 3500 10,100
Biology . 10.300 7.000 3,300 8.800 68,700 3,100 9 600 6,600 3,000 7.200
Agncultural Sciences 4,000 3,600 500 3,800 3,300 500 3,700 3,200 506 2,500
Soc:al Sciences . .. 25800 17,100 8800 24700 16800 7800 22800 15800 7,100 15200
Psychology 10,000 6.100 3,800 9,700 6,100 3,600 8,200 6.000 3,300 7.000
Economics 3,500 2,800 600 3,300 2. 400 3300 2.900 400 2,200
Soc;ology/Amhropology : 5000 2.800 2200 4800 2800 2000 4000 2200 1900 2900
7.300 5,300 2,100 6,900 5,100 1,800 6,300 4 800 1,500 3,100

Othar Social Sciences.

Men

23,100
4,200

1,820
1.000
1.000

400

5,300

2.300
3.000

24 800
7.600

4,900
2,700

11.000

5,000
1,800
1,700
2,500

Women

6700
1,000
600
)
200
200
1,300
800
500
700
2,500
2,300
200
4,200

1,900
400
1,200
700

Total Men Women
54,300 45800 8.600
3.500 3,100 500
2,000 1,600 400
600 600 M
- 700 700 100
200 200 100
5300 4,100 1,200
2,600 1,800 700
2.700 2,200 500
22500 22,100 400
9,100 5:600 2,400
6.500 4,300 2,200
2,600 2,300 200
13.900 8,900 4,000
8,600 4,800 1,800
1.800 1,400 400
2600 1.400
2800 2,300

fEaciudes thoss snrolied full time ln graduate schoat in 1976,

ase than 5C. . s

NOTE: Dotall may not 630 10 108! becayss Of rounding. .
WWMWMWQIMMMSMMMM,nﬂ.
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- Chan Vid: Unemployment rates of
doctoul scientists and sngineers, by

The unemployment rate for women is higher than that for men in every fleld.

8%

fisld and sex, 1877
Male Female
2% 1% 0 1%, 2% 3% 4% HYy
I 1 1 ) 1 T
Mathematics ' .
\
Physics/Astronomy
Chenstry
Earth and * o
Environmental Sciences
Engineering .
Biological Sciences ?
Social Sciences
Total. All Science!
Engineenng Fields
{ 1 ! ! | P




force and

Table Vi-: Labor force, t rates of doctoral sciantists and engineers
v " by fisld and sex, 1973, 1975 and 1977 N
1973 1475 1977
MEN WOMEN MEN WOMEN MEN WOMEN

Labor Unempi. Labor Unempl tabor Unemp! Labor Unempi. Labor Unempl. Labor Unempl
Force Rate Force Rate Force Rate Force Rate Force Rate Force Rate
. Totatalttieids .. ... 211,345 0.8 18,046 39 241,805 08 23,139 30 252,940 08 27,282 36
Math_ sciences ... 14,419 1.2 871 1.7 13,112 0.6 Q29 20 14,119 1.0 1,048 3.2
Computer sciences . 2,826 0.0 88 0.0 3.515 0.0 143 0.0 1,401 0.0 102 0.0
Physics/astronomy . 16,825 1.7 418 7.4 19,108 1.7 511 78 24,709 1.0 . B4 57
Chemistry ... .. ... 27,104 1.8 1.344 89 34,510 1.0 2123 38 39.116 08 2,551 5.0
Earth & environ. sci. 10,074 0.5 268 1.8 12,176 0.7 355 2.3 8,866 08 332 48
Engineering . ... . 34689 08 141 5.0 43395 0.7 248 1.6 42841 06 231 3.0
Agricuituraisci. ... 11,055 0.6 148 14.1 13,531 0.3 179 6.1 12,663 08 261 2.7
Medical sciences .. 89,743 0.1 1.070 1.8 11,924 0.3 1,573 0.3 6.629 1.0 1,018 1.6
Biological sciences 32.774 0.8 5,167 4.7 34,494 0.8 6,123 4.3 41,791 13 7,742 38
Psychology >. e 20,008 06 4,853 .8 23,898 05 6,561 1.6 25,083 08 7,543 286
Social sciences . . . . 23,742 07 2,703 32 31,848 0.6 3,360 4.3 35712 1.0 5,807 4.0

‘5

Source: Yetter, Batty M., Babco, Eteanay L., Mcintire, Judith £, Professional Women and Mincrities: A Ms

{Derivad from: Cheracvistics of Docforal Scientists 8. Enginears in the United States,
Docioenl Scientists and Exgineers i the Uniled Stafes, 1975, (NSF 77308

1978}

-

1573, Detaliad Ststiatics! Tatles, National Scl
and Science, Engioeering & Kumanities Doctorates ia the Linied

npower Data Resource Sarvice, . 58 -
tence Eoundation, (NSF 75-312A); Chsrscistios of =
States, 1977 Prolfie, National Ressarch Counol,  +
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: v"l;cm“ Vi-S: Average underemployment  Except in psychology, men claim a greater dcgm’ol underemployment in sciencs and sngineeriy
. -of 1976-77 bachelor's degree reciplents  fields- N f

working full-time, by fleld and sex, N
. : February 1978 3
N\
45
40 p—
B 35
L 3B
9 i
a 30
§
b 25
E
S 204
g 15
8 -
o 10 =
a e
5+ R
0 o s - :
<
Al Felds Biological Scences Engineenng Physical Sciences Psychology Social Science &
& Mathematics Public Attaurs
Table VI-5: Average underemployment' of 1976-77 bachelor's degree recipients
working full-time, by major degree field and sex: February 1978
Percent Underemployed
Major degree held Total Male Femate
TOtal : J10 237 190
Fiological sowenees 210 305 7Y .
' Engineering 7Y K4 (0 :
‘ Physic i sosencey X matheihatn o IR 00 )
Psychaology RIIRS) 320 . S10
Social sowenles & putibe a'tary RISIK! 400 4 95
Humanities 3249 326 332
Business & managueawnt 18 6 199 1472
Education 14 0 1H Y4 134
Hedlth professions 2% 14 23 &
Communications 230 197 203 -
Other 327 341 312
L ' -
< ‘Bachglor's degree rscipienis warking full-time are ceiined as underemployed it in a job that 18 not professional, technical, managerial, or ad-
ministrative and whan asked, raspendad (hat job did not require 8 cotiege degree. Detinition includes additional stipulation that they are not entoiied
in schoat. '
Source: Dearman, Nancy B. and White, Vaiena Pilsko, Thw Canfition of Education, 1978 Edition, p. 242
(&) :

ERIC - |
- 115



 sngineering doctorate recipients still

Chart VI-6: Percent of science and

seeking position at time of Ph.D.
by sex, 1865-77

It is becoming Increasingly more difficuit for new doctorate recipients to secure positions.

‘

25

l ’ Men
20
» n Women
o
T
(o}
T 15+
- Q
hal
R
o
c
, "5,\
= 10
Q
[&]
5
Q
\.
R
) - —_
1865 1967 a~y
Table VI-6: Percent of science and engineering Matc  omate )
doctorate recipients still seeking* position at o
time of Ph, D by sex, 18965-1877 1965 s 1
1967 33 118
N 1969 78 153
197 104 204
1973 138 182
1975 116 178
1977 140 182

‘St seoking possbion 18 detined as thuse who checkea response 2 10 tem S on the Survey of Earned Doc
torales queastionnae

Source NRC, Commission on Human Resoufces, National Reseaich Caouncil, unpublished dala.
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‘Chart Vi-7: 1978 Median annua! salaries
of 1972 bachelor's graduates employed
full-time in scianm and sngineering, by

tield of work and sex

Except in the phyﬂca!.schnm. men outeam women.
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. " Tabls VI-7: 1978 median annuai salaries of bachelor's graduates of 197
.+ employed fuli-time in science or enginsering, by tield of work and sex

2 and 1876

Bachelor's Graduates

Bachetor's Graduates

of 1972 ot 1876 - -
Freld of work
. Men ‘Women Men Women
Al Fieids 19,644 15,225 15,588 2,082
Physical sciences 16,817 18.200e 14,077 13,111
Chemistry o 16,341 18,200 14.206 13,078
Physics/Astronomy ... . } 18,620, — 12.088 16.632¢
Other physicalscienzes. ... ... .. 21,846 18,200 13899 12,931 .
Mathematical sciences . .. 15,141 14,297 14,794 13,000
Computer specralities 20.001 16.208 16.383 16.013
Environmental sciences . 20,116 18,043 13.725 13,571
Earth ... ... 20,283 18,108 14.930 18.008+
QOther - 18,853 16,350 12,008 13,400
Engmeernng 20.348 18.206 17.210 16.1713
Chemical 22,125 24,150 19.017 19,288«
Civi 18,513 19,800« 16.459 17.40Q¢
Electrical 22.089 18.400 18.088 14.697
Meachanical . .. 20,897 15,800 18,052 14,965
Life sciences 15,453 12,666 11.217 10.265
Biology 15,088 12.603 10.291 10,294
Agniculture 16.688 18,164 12,140 10,157
Psychology 16.319 14,108 10,144 10.972¢«
Social sciences 18.007 16.262 12822 11.044
Economics . 18,116 16,359 15,050 16,850
Sociology/anthropelogy . 18,948 9 933 13.171 8.900
Other soctal sciences 16,582 16,935 12,526 11.040
~—Data not svaitable a

*Women's salanes higher than men'g

r -

Source: Vetiet, Belty M., Lador Force Perticipation of Women Trainad in Science snd ‘Engmmmg and Faclurs Affecting [Mr Partrcipation, p. 47.
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Chart Vi-8: Average aqnuét&salades of Men outearn women in all fisids except enginesring, which is also the field providing !ho.grnust

- 1976-77-bachelor's.-Begree recipients  Salan:
-working full-time, by m{d and sex,

- February 1978

g ‘ : ~ X

'.'-,l‘zézgl

.
=

o

‘,,ﬁ!‘

jast g Female

12

10 -

Average salary {in thousands)
o
i

s ‘8 »
4 -
< =
0 - A L \ ,
Al Biofoqical Engineering Physicatl Sciences Psychology Socal Selences 8
Freids Sciences & Mathuematics Public Attaurs
Table VI-8: Average apnual® salaries of 1976-77 bachelor’s degree recipisnts working
full-time, by major degree field and sex: February 1978
2 Average salaty
. ‘ Major degrew Hetd Total Mule Female
o Total $11.700 $12.700 $10.300
Biologrcai sciences 10,100 10,200 10.000 -
Engineening 15200 200 145 900
. Physical sciences & gtheinalic s 11 600 12.000 HU.A00
Psychuology W00 11400 10000
. - Bogiad stiences & public alfainy 19300 12 507 9,200 ¢
i ‘ <7 Humphes , . , 9400 000 2800
f Business & mandagement 13200 LAY 11 300 : .
b, i Euucation © , 11100 1700 10.600 ’
)
Heaith protessiaons L2300 400 11900
Communications 10 0ee v TR
! Other 10 500 1190 B0 .
—— —_— ’ asnmea pmmm e ey e ae e - - e e e - =
T . ‘
\: . Satanes (';' ted hers wOIKINg 0on § 10 10 Month contracts Nave bean sdusted to 12 meeth wlanes ‘ ‘
. Sourpe Dearman Nancy A0d White Valena Phicko The Condition of Education 1976 Eaitcn 4 247
C)‘ . v ‘ ' ,f, . T
. . s : :
ERIC- ¢ - . A
- . S L ; ! " l 4 ) ’ :
ap——N - ' r L - ‘ P . ’ )
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Consistent with Chart VI-8, the greatest starting salaries are in engineering and this is the only SIE fleld

where women command a largér salary than men.

Chart VI-8: Beginning offers to

Bachelor's degres candidates: 197875

%

89L6

otz
8001

8
_}§

N
28 58 BN B3 BN.60 B0 00 6O 08 00 MR )

i

(54a}}Q~}O JaUUNp
L

6223

22
21 -

.

20 -

13
12 =
0

1 | S SN R |
e = = e 2o ¥

-

11

(siejjop JO spuesnoyy) Aiejes jenuuy

13

159




By Curriculum for
All Types of Employers

Business
Accounting
Business-General {inc. Mgmt.)
Marketing & Distribution

Humanities and Social Sciences
Humanities
Economics’
Other Social Sciences

Engineering
Engineering-Aeronautical
Engineering-Chemical
Engineering-Civil

« Engineering-Electrical {including

Computer Engine ring)
Engineering-industrial
Engineering-Mechanical
Engineering-Metaliurgical (incl.

Metalturgy & Enqrg.-Ceramics) . ..
Engineering-Mining
Engineering-Nuciear {inct.

Engrg. Physics)
Engineering-Petroleum
Engineering Technology

Sciences
Agricultural Sciences .
Biological Sciences
Chemistry
Computer Science . ...
Health {(Medical) Professions
Mathematics .
Other Physical & Earth Sciences . . .

No. Offers 187879,
Fina! Report, July 1979

Avg $ Offer
1978 79

$14.460
13,332
12,732

12.275
18,072
12,464

18,072
19,680
16,764

18.216
17.832
18,420

18.780
18,235

17.832
21,628
17,195

12,768
12,576
16,080
16,932
16,204
16,080
16,560

No. Otfers 1978.79,
Final Report, July 1979
Total

18

34
30
78

93
104
143
780
375
342

52

12.878

Avg. § Offer
1978.79

$14,484
12,984
12,072

11.484
13,200
10,968

17.988
18,775
17,220

18,5852
18.072
18,600

19,175
19.832

17.736
21,324
17,088

11,484
11.700
15,828
18,572
13,248
15.648
15.848




Chart VI-10: 1678 Median annual At the mastar's leval, women earn more than men in mathematics. . :

salarics of 1972 master's graduates ) .
employed full-timo in sclence and. .
engineering, by field of work and sex .
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Table VH-10: 1978 Magian annual salaries of master's graduates of 1972 & 1576

employed full-time in science or engineering, by fleld of work & sex

Fieid of Work

Al fields

Physicai sciences
Chemistry
Physics/astronomy
Other physical sciences

Mathematical sciences .
Computer specalities .

Environmentdl sciences
farth
Other

Engineenng
Chemical
Civii
Electrical
Mechanical

Life sciences
Biology
Agriculture

Psychology .

Social seences
Economics o
Sociology/anthropology
Other social sciences

Master's graduates

Men

22,865

20.315
20,721
20,185
20.305

18,301
22,280

23,788
25,663
17,819

25,044
24.288
24,36
25.188
24871

17.873
16,967
20.086

18,625

19,494
21,700
18,170
17.179

of 1972

Wwomen

18.115
17.324
17.507
16.600

19,000+
20,410

15,865
15,803
14,746

22,468

27.200¢

28.867¢
18,117
22,083,

14.822
14.8G8
15.000

18,038

16,342
29,761
14 979
22,363¢

Master's graduates

Men

19.074

18,343
18 .460
18.721
15.339

14,967
20,013

20,392
21,783
12,071

21.094
22.203
20,314
20.847
21.850

14.642
14.479
14,857

13,499

16.174
16,320
13.752
16,764

of 1976

women

16.151e
17.805

16.060
15,110
15,000

16,802
19,800
17.000
18,200
24 462

13,180
13.355
12,700

14,402¢

14.803
15.100
10,101
14,880

.

—Dats not availabie
*Womaen's saiaries highar than men's

L4

Souice; Vetler, Batty M., Labor Force Participation of Women Trained In Science and Enginsering and Factors Affecting Theic Participation, p. 4£7.

’




Chan Vi-11: Median annuat salaries of ~ .A! the dociorate level, men outear women in every discipline.
. doctoral scientists and enginzers, by :
' field and sex: 1973 and 1977

Vs

$32.000 : ‘ e

28.000

T

¢ — 4

24,000

20.000

Salary

16.000

12.000

H BN B B

Mathematical Physics Chemstry Farth Engineering Lite Psychology Social
Sciences Sciences Sciences Scignces
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":'?by fiold and sex: 1973 and 1977

Atitields

Phys:cal scientists
Chemists
Physicists & astroromers

Mathematical scientists

Statlisticians . ..
Computer specialists

Environmentai scientists
Earth scientists
Qceganographers
Atmosphearic scientists

Engineers . ..

Agricultural scientists
Medical scientists . .

Psychologists

Social scientiists
Economists.
Soc:ologtsts/anthropalagists
Other social scientists

Mathematicians ... ............

Lifescientisis. .. .. .. .............
Biological scientists ... ... . ..

Total

$20.900

21.200
21,300
21,100

18,300
18.100
20.800

22,100

20,700
20,700
19,430
22,800

22,500

20,000
19,500
18.800
23,000

20,200

20,400
22.300
19,500
18,600

16873

Sex

$21,200

21,400
21,400
21.200

18,400
19,300
20,800

22,300

20,800
20,800
19,500
22.800

22,500

20,400
18,800

19.800

23,500
20.800

20,800
22.500
20,200
16,900

Women

$17.600

17.400
17.300
17.700

17.100
16.800
19,500

17.700

17.000
16.700

18,600

17.300
17,100

18,300
18.200

17.600
19.300
17,100
17,400

Total

1977

Sex

Men

women

$25.,600

26.600
26,600
26,500

23.300
23,100
25.100

25,800

25,800
25800
24,100
28,300

28.600

24,700
23,800
24.800C
28.000

24,100

24100
27.000
22,200
23,200

$26.000

26.80C
27,000
26,600

23.600
23.400
25,400

26.100

26,000
26,000
24,400
28,800

28,700

25,100
24,300
24900
28.900

24,800

24,700
27,500
22.900
23,800

$20,700

21,200
20.800
23.1C0

19.900
18,900
19,800

20.800

18,700
20.0G0
19,200
19,200

22.800

21,000
20,500
20.200
22.800

20,600

20,200
23,600
19.700
19,800

~
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ANNOTATED BIBLIQGRAPHY

Admissipons Testing‘Program of the Coliege Board. National report,

1

»

.onwards. Copyright

College-bound seniors, 1972-73, 1973-74. 1§74-75. 1975-76,
1877, 1978, 1978%. Princeton: Educational Testing Service.
1873-79. -

National Report, College-Bound Seniors for the years 1973
through 1879 summarizes the College Board ATP records of
high school seniors who registered tor Scholastic Aptitude
Tests (SAD or Achievement Tests at any time during their high
school years. The 1879 report presents data i-r about one
miilion seniors, about a third of all sentors of 1979 and abaout
two-thirds of aill who go directly to colliege. Included are sum-
maries of scores for the SAT, and the Achievemen! Tests, and
from the Student Descriptive 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
1977, 1978, 1979 by College Entrance
Examination Board, New York.

Alelsek, Frank J. and Gomberg, rere L. Young doctoral taculty in

science ana engineering: Trends (n composition and resedrch
activity. (Higher Education Panel Report. Number 43)
Washington, D.C.. Amernican Council on Education. Femruary
1879

Young Doctoral Faculty in Science and Engineering: Trends in
Composition and Research Activity 15 the report of 4 survey
funded by the National Science Foundation, the U.S. Ctfice of

“Education, and the Natienal Institute cf Education to ascer

tain the extent of declines 1n the proportion of young doc
torates in science and enguneerning faculties. The report
discusses expected faculty himng during 197879 com-
parisons with eariier surveys, trends 1in faculty compaosition
and measures of research activities of younger anag oider
tacuity members

Cavmeqke Foundation for the Advancement of Teaching. Missions

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

Missions of the College Curticulum seeks to descnbe tor per.
sons involved-with curriculum, parucularly those new to the
responsibilities therein. the current state of Amarnican cur
ricdta in institutions of higher education and ways of change
and deveiopment. The preface cbserves that the timing of the
study is such because higher education has undergone con
siderable change n the past decade, that change is continu-
ing, and that the period ahead is one of no growth for migher
education bul important social changes for soctety. Fourteen
chapters and four appendices comprise the volume,

EKC :

wll Toxt Provided by ERIC
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!

LJedrmnarn,

15

ssociation of Science-Technoiogy Centers. ASTC scrence muse

um funding study. Unpublished report,
January 19, 1879,

ASTC Science Museum Funding Study represents &
oreliminary, unventied by agencies. draft-form report of the
structure ot iead agency support for science museums frpm
federal sources The data were gathered from agency annua
reports, program office reports, and individual museurn
reports of tederal tunding. Since it provides preliminan
estimates. it can onty give rough estimates until more precise
data are made availabie. ‘

Washington, D.C.

College Placement Councit inc. CPC Salary survey A study o

1978-79 beqinming offefs final

I repor!, July 1979, Bethlehem
PA: 1870, '

)

The CPC Salary Survey presents data on heginning monthiy
salary offers made (0 graduates at alt degree levels from ¢
representative group of colleges and unwersities in the Unitec
States. A broad number of job types is surveyed, althougt
teaching is oxciuded The Cotiege Placement Council issues
reports five imes annuaily to members and subscribers. Thig
report contains 2 pages of text analysis and 8 pages of tabies

and charts covenng otters by sex. fietd. type ot empt oyer. arng
eevet ot degree. >

Valtena Phsko., The condifron o
caucdtion, 1979 eortion. (National Center for Educatior
Statistics, Statistical Reparl Stock Na. (17-080-02008-4}
MNastungton, D.C.. U.S. Government Printing Office, 1979,

The Condition of Education. 1979 Edition, s the fifth apnua
report A series describing various conditions in educatior
L% weli as on the jarger society atfecting education. The first o
A twe parts provides an overview 01 education in three sec
Jons, the sociai context of egucation (the fanuly, work and the
comimunitly), elementary and secondary aducatior
et nents, sChoot envitonment, ete j; postsecondary educa
ten orenrediments an tigher and adull education, tacuities
taances, € )4 The secong part ot the volume deals with thres
seiecied topics: tinancing precoliege public aducation: out
.umes of education; and the status of waomen and minoritierl
(1 higher education. There is an appendix, and a cumuiative in
dex. The format of the text 18 g discussion of the sectior
foliowed by numerous tables each accompanied by an il
Tustrative chart.

Nancy B oand White,

oy

{



‘Engineering Manpower Commission of Engineers Joint Council.

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

- Engineering Manpower Bulletins provide information on
trends and developments in manpower for engineering and
reiated technologies. Number -47 summarizes a two-part
report, Engineering and Techno/cgy Enroliments Fall 1578,
presenting four tables, one figure and interpretive text on cur-
rent and past engineering enroliments.

Frankef Martin M. Pro;echons of education statistics to 1986-87,

- -{Nationai Center for Education Statistics, Stock No.
017-080-01918-3). Washingtcn, D.C.: US. Government Printing
Oftice, 1978. “

Projections of Education Statistics to 1986-87 provides projec-
tions of statistics for elementary schools, secondary schools,
and institutions of higher education. The projections which
are revised annually based upon newly collected data by
NCES include statistics on enroliments, graduates, teachers,
and expenditures. The latest popuiation projects and
astimates from the Byreau of the Census are also incor-
porated in the voiume on a yearly basis.

Golladay, Mary A. and Noell, Jay. The condition of education,

E

1978 edition, {National Cenfer for Education Statistics,
Statistical Report, Stock No. 017-080-01822.5). Washington,
D.C.: U.S. Government Printing Office, 1978.

The Condition of Education, 1978 Edition is an annuai
statistical report describing various conditions in education
as well as in the larger society affecting education. This
volume, which is the fourth repcrt to be pubiished in this
series, is organized into two parts. The first part is concerned
with trends and developments at all levels of education in-
cluding the socletal context for describing education (e.g..
public opinion, school age popuiation, financial support);
elementary and secondary education (e.g., public and profes-
sional opinion, enroilments, outcomes); and post secondary
education (e.g., enroliment in higher education,
characteristics of institutions, and adult education). The sec-
ond part looks at educational personnel, the financing ot
higher education; and a comparison of education and jabor
force participation patterns in the United States and other
seiected nations. The format of the volume is adiscussion of a
topic followed by numerous tables and charts in which each
tabie is illustrated on the following page by a chart (i.e.. a
statistical graphj.

PAFulToxt Provided by ERI

Gooler, Dennis D. The development and use of educational indica

tors. Educational indicators: Monitoring the state of educa
tion. (Proceedings of the 1875 ETS Invitational Conference‘
Princeton: Educationa!l Testing Service, 1976.

The Development and Use of Educational Indicators sug
gested the main features of the organizing framework for this
Databook. Gooler categorizes educationa! indicators ac
follows: access, aspirations, achievement, impact, am
resources. He notes that the information base for access ant
resources is reasonably good, adequate for achievement, am
‘poor for aspirations and impact.

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

tics 1977-78 and 1979, (National Center for Educatior
Statistics). Washington, D.C.; U.S. Government Printing Office
1978, 1979.

Digest of Education Statistics, 1877-78, and 1979 continue ¢
series published annually since 1962. They provide an abstrac
o! statistical information covering American education from
kindergarten through graduate school. The Digest include:
data on the number of schools and colleges, enroliments
teachers, graduates, attainments, finances, federa! funds fo
aducation, Jibraries, international education, and research ant
deveiopment. The 1977-78 edition, aiso contains a number ©
innovations from previous editions, such as NAEP data or
social and political attitudes of 13- and 17-year-oids, years fo
computing schoo! attendance in each state, trends oOr
Scholastic Aptitude Test scores, college dropouts for the higi
schoo! class of 1872, expenditures for schooi lunch programs
and expenditures for pubiic libraries. The 1879 edition's in
novations include data on trends ir engineering enroliment.
and on earned degrees conferred in mathematics, biologica
sciences and physical sciences.

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

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

Fourth Inventory of Computers in Higher Education report.
data from the fourth national survey of computers in highe
education. The book consists primarily of tabies on com
puters: numbers of, expenditures, degree programs, instruc,
tional and administrative use, student access, and othe
topics. An interpretive report is due to be published in earf
1980.
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Kius, John P. and Jones. Judy A, Survey of continuing education

activities for engineers and scientists. Washington, D.C.: The
American Society for Engineering Education, 1978.

Survey of Continuing Education Activities for Engineers and
Scientists summarizes the findings of a poli of 349 universities
and professional/itechnical associations concerning their ac-
tivities in continuing education. included in the summary are
statistics related to noncredit actlivities, such as, intensive
short courses; non-credit after-hours courses. institutes,
seminars, efc.; correspondence courses; and self study ac-
tivities. Also discussed are degree credit courses and the
. developmen! and operation of courses with atiention 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 (Nationai Center
for Education Statistics, Stock No. 017-080-01848.9).
Washington, D.C.; U.S. Government Printing Office, 1978.

Associate Degress and Other Formal' Awards Below the Bac-
calaureate: Analysis of 6-Year Trends is based upon a survey
*which is part of the Higher Education General information
Survey (HEGIS) conducted annually by NCES. This report
which focuses upon the years 1870-71 through 1975-76 com-
pares data available on curriculum categories and divisions,
types of instructional units, and classifications of degrees and
awards. Included are associate degrees and all other formal
awards which require at least two but less than four years of
post secondary work, regardiess of whether or not the work
was intended to be applicable toward a baccalaureate degree.

National Assessment of Educational Progress. Changes in social

studies performance, 1972-76. (National Center for Education
Statistics, Report No. 07-5S8-01). Denver, Colorado: 1978.

Changes in Social Studies Performance, 1972-76 studies the
changes in {wo surveys conducted by NAEP to measuie
achievement in social studies during the 1871-72 schoo! year
and during the 1975-76 schoo! year. These survoys provided
data on changes in social studies achievement for young
Americans aged 9, 13, and 17. Changes were reported in
knowledge, skills, and attitudes, related to economics.
geography, history, and politics. The publication includes
sample items from the surveys as well as the statistics
(charts, graphs, etc.) related {o the changes.

159

National Assessment of Educaféoraa! Progress. Atlitudes toward

science; A summary of results from the 1976-77 national
assessment of science. (National institute of Education,
Report No. 08-5-02) Denver, Colorado: 1879.

. Attitudes toward Science presents tindings from the 1876.77

assessment of science t/t:tat indicate how students ages 9, 13,
and 17, and in some cases young aduits (ages 26-35), respond-

‘ed to questions on thfee major topics: 1) personal experience

with science, 2) science and society, and 3) awareness of the
philosophy and methodology of science. The data are analyz-
ed by age, racial, geographic, and other categories.

National Assessment of Educational Progress. Changes in mathe-

matical achievement, 1973-78. (National Institute of Educa-
tion, Report No. 08-MA-01) Denver, Colorado: 1578.

Changes in Mathematical Achievement, 1873-78, reiates the
changes in two surveys conducted by NAEP to measure
achievement in mathematics during the schoo! years of
1872-73 and 1977-78. The subjects of the surveys were 9-,
13-and 17-year-olds. The 1877-78 assessment deall with four
cognitive process levels (knowledge, skills, understanding,
and appiication) across a variety of traditional mathematics
content areas (numbers and numeration, variabies and rela-
tionships, geometry, measurement, and other topics such as
graphs, and probability). The publication inciudes sampie
items from the surveys as well as the statistics {tables, charts,
etc.) related to the changes.

National Assessment of Educational Progress. Energy knowiedge

and attitudes: A national assessment of energy awareness
among young adults. (National Center for Education
Statistics, Report No. 08-E-01) Denver, Colorado: 1878.

Energy Knowledge and Attitudes: A National Assessment of
Energy Awareness Among Young Adults is a report of a survey
administered to a sampie of American adults during the/sum-
mer of 1977. Seventy knowle ige questions and 76 attitudinal
questions were given in this assessment. The questions
measuring knowledge fell into three major categories: {{)
basic energy facts, {2) general energy issues, and (3) ener%
conservation, The attitude questions were categorized In
four major classifications: (1) feelings about the sericusness
of energy probiems, {2} balief in the effectiveness of personal
action, (3) feelings toward environmental hazards, and (4) feel-
ings toward cnergy trade-offs.

14



Nationai Assessment of Educational Progress. Mathematical

knowledge and skills. (National Institute of Education, Report
No. 09-MA-02) Denver, Colorado: 1978. ‘

Mathematical Knowledge and Skills presents the achievement
of 8.. 13-, and 17-year-olds during the school year 1877-78 as
shown in the NAEP survey. Results and sample items, are
presented for knowl!edge in numbers and numeration,
geometry, and measurement; for computational ki’ with
whole numbers. fractions, decimals. integers. percents and
fractional conversions. for skills in measurement, reading
graphs and tables, geometric and algebraic manipuiations.
_and estimating. Some groups and age-ievel comparisons are
tpade and as observations and recommendations.

‘Nationa! Assessment of Educationa! Progress. Three national

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

Three National Assessments of Science: Changes in Achieve-
me ¢, 1969-77 is a study of the changes in the three national
science assessments: 1969-70, 1872-73, and 1876-17. In each
assessment. students were assessed for achievement in three
broad objectives of science education: (1) fundamenta! as-
pects of science: (2) applications of fundamentals to a wide
range of problem situations: and (3) appreciation of the pro-
cesses of science, its conseguenceas and limitations, and the
personal and social relevance of science to sociely. The sec-
ond and third assessments contained questions from the first
assessment o that comparisons could be made.

Nationai Science Foundation. Characteristics of doctoral scien:

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

Characteristics of Doctoral Scientists and Engineers in the
United States, 1973. Detailed Statistical Tables, Appendix B,
presents demographic and employment tables of data
resulting from the 1973 Survey of Doctoral Scientists and
Engineers conducted by the Nationai Academy of Science for
the NSF and the Nationai institutes of Heaith. Resuits of the
survey are discussed in Characteristics of Doctoral Scientists
and Engineers in the United States, 1973 (NSF 75 312

167

Nationa! Science Foundation. Characteristics of doctoral scien-

tists and engineers in the United States: 1977. Technical notes
and detailed statistical tables, NSF 78.306. Washington, D.C..
National Science Foundation, 1977. :

Characteristics of Doctoral Scientists and Engineers in th_
United States: 1977 is a set of tables atfording data on the
demographic and employment characteristics of doctora
scientists and engineers (individuals holding S/E doctorates os
holding non S/E doctorates but employed in S/E positions)
Two previous surveys of this population were conducted ir
1973 and 1975; some of the results from those surveys are

presented here aiso for time-series information. Data include

types of employer (education. businessiindustry. federa
government), field. primary work activity. sex, age. race, year
of experience, and other. !

Nationali Science Foundation, Reviews of dala on science re

sources. June. 1878, NSF 78-310. Washington. D.C.: Nationa
Science Foundation. 1878 ‘

Reviews of Data on Science Resources presents selectec

demographic and employment characteristics of recen
‘hachelor's- and master's-degree recipients in science ang

engineering. The report presents findings ot a 1876 survey O
the 1973-74 and 1874.75 graduating classes. Eight pages ©
charts and text are accompanied by two detailed statistica
tables showing by field and sex the total number of graduates
the number in the labor force. the number empioyed. th
number employed in science and engineering, and the numbe
in the field of training.

National Science Foundation. Science resources studies higi.

lights. September 26, 1977, NSF 77-318. Washington. D.C.N¢
tional Science Foundation, 1977.

Science Resources Studies Hightights presents in this issue

summary of a report by Dr. Robert Boldt of Educationg
Testing Service on the Graduate Record Exam (GRE) score
over several years. The report, Trends in Aptitudes of Graduat
Students 0 Science, is a statistical analysis of scores fron
1870 to 1875 with particular empnasis on prospective scienc
and engineering graduate students.

Nationai Science Foundation. Science resources stuaies higl

lights. October 4. 1978, NSF 78-316, Washington, D.C. N¢
tional Science Foundation, 1978

Science Resources Studies Highlights presents in this issu
the first analytical resulits of the 1877 survey of doctoral scier
tists and engineers (earlier surveys were in ‘873 and 1875
Tables, charts and text deal with employment data by type ¢
employer, type of work activily, sex and tieid of employee, |
both 1973 and 1977, .
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Pepin, Andrew J. Fall enroliment in higher education 1978, (to be

published by National Center for Education Statistics, DHEW,
Washington, D.C.).

Falil Enroliments in Higher Education 1978 was not published
at the time the Science Educatiornt Databook was compiied but
two tables from it were used in the Data Book Table 26 -
,Tota! Enroliment in Institutions of Higher Education by Major
Degree Field and Sex and By Control and Levei of Institution;
and Tabie 28 — Total Enraliment in Institutions of Higher
Education, by Level of Enroliment, Sex and Attendance Status
of Student and By Major Degree Field and Ethnicity. Ag-
gregats Uns’teq States, Fall 1978.

Pepin, Andrew J. Fall enroliment 'n higher education 1976

(National Center for Education Statlistics: Stock Number
017-080-01907-8). Washington, D.C.: U.S. Government Printing
Office, 1878.

Fall Enroliment in Higher Education 1976 is the result of a
single effort of the Nationa! Center for Education Statistics and
the Office ot Civil Rights of the Department of Healith, Educa
tion, and Welfare to conduct a singie fall enroliment survey that
would satisfy the needs of both agencies. Data in this publica-
tion are organized under six Mmajor categories. (a) enroliment by
ievel of instituion; {(b) enroiiment by state: (C) enroliment Dy in-
stitution; {(d) Enroliment by race/ethnicity; {e) enrcliment by ma-
jor degree field; and (f) Enroliment by major degree fieid anag
race/ethnicity.

The eleventh annual Gallup poll of the
public’s a%titude toward the public schoois. Phi Delta Kappan,
September 1879,

The Annual Galiup Poll of the Public's Attitude Toward the
Public Schools surveys a replicated probability sample of
American adults to determine attitudes toward such maiters
as schooi quality, prohlems. strengths. finances,. quality com.
pared with previous eras. and other topics The poli 15 pub-
lished each September in the Ph! Delta Kappan 1 provides
information useful to schoo! decision makers and others in
terested in the forces that shape and support the public
school system.
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Smith, Stanley V. and Wells. Agnes Q. Earned degrees conferre

U.s.

us,

1975-76. (National Center for Education Statistics. Stock N-
017-080-01868.3). Washington, D.C.: U.S. Government Printir
Office, 1978:

Higher Education, Earned Degrees Conferred, 1975-76, Sur
rnary Data is the fifth report.in a series begunin 1970-71 to pc
tray all degrees granted by all institutions in the Uniled Statc
identified as degree granting by the =ducation Director
Higher Educaticon. Detailed tables are provided in whic
bacheior's. master's. and doctor's degrees are categorized i
leve! of degree. sex of student. control (public or privale) of |
stitution. and discipline speciaity. All data collected for surve
years 1870-71 through 1975-76 are directly comparabie ar
provide excellent data for serial and trend analyses.

Dept. of Commerce, Bureau of the Census. Current populatic
reports, Series P-20, No. 336, Washington. D.C.; 1879.

Current Population Reports, Popuiation Profile of the Unite
States: 1978 reports on a sample survey conducted on 60,0
households. Data are considered suppiementary 1o that of it
decennial census and not strictly comparable.

Dept. of Commerce,l Bureau of the Census. 7870 census ¢
population. Vol I, U.S. Summary. Washington. D.C.. 1975

1970 Census of Population, Vol. I, U.S. Summary provides dat
on the vanous racial groups in the U.S., as well as oth,
information,

Vetter, Betty M., Babco, Eleanor L., Mcintire, Judith E. Professioh

women and minorities: A manpower daltd resource service, 2r.
edition Washington, D.C.: Scientific Manpower Commxssio
November 1878,

Professional Women and Minorities: A - Manpower Dat
Resource Service is designed to provide current and historic
slatistics about the professional segment of the U.S. popul
tion and particularly about the participation and avajlabsity ¢
women and minorities in pursuits requiring at least the ba
calaureate level. The tirst tive sections of the volume deal wit
general enroliments., general degrees, general profession
general workforce and academic workforce. The remainir
sections are devoled 1o subject fieids (chemistir
mathematical sciences. Iife sciences. eic.) and provide dat
on degrees. entoliments, general workforce, and academ’
workforce,



Vetter, Betty M., Labor force participation of women trained in

science and engineering and factors affecting their participa-
tion. Unpublished report submitted to National Science Foun-
dation under Grant No. SRS 77-18575, by Scientific Manpower
Commission, Washington, D.C., June 1978.

Labor Force Participation of Women Trained in Science and
Engineering and Factors Affecting Their Participation
presenis data on science and engineering graduates ot the
past 15 years regarding: empioyment status, salaries, number
and ages of children. fieids of training and work, marital

* status, spous@s. occupations, level of degrees. etc. Thirty-

seven tables are accom}anied by six pages of findings and
detailed discussion.

Weiss. iris R. Report of the 1877 national survey of science, mathe:

matics, and social studies education. (National Stience Foun:
dation. SE-78.72). Washington. D.C.: U.S. Government Printing
QOtfice. 1978,

Report of the 1977 National Survey of Science, Mathematics,
- +d Social Studies Education describes the results of a na-
tional survey designed to ascertain what science courses are
offeréd in the schools. what textbooks and materials are being
used in the schools, by grade level. how much time is being
spent on the teaching of science, and what are the ro'es of
science teachers. supervisors, and administrators in working
in science education. The report provides excellent base line

‘data for comparisons with future investigations. Data were

gathered from teachers (both elementary and secondary), prin-
cipals. superintendents, district supeivisors. and state
SUpPeIVisSors.

)

Weiss. Iris. R.. Stake. Robert, Easley. Jack. Helgeson. Stanley L

Suydam, Marilyn N_, Blosser, Patricia E., Osborne. Alan, Wiley
Karen B.. & Race, Jeanne. The status of pre-college science
mathematics, and social studies educational practices in .8
schools: An overview and summarres of three studies (Nt
tional Science Foundation, SE-78-71). Washington, D.C.: U.€
Government Printing Office. 1978. - : :

The Status of Pre-College Science, Mathematics, and Soci .
Studies Educational Practices in U.S. Schools: An Overvie:
and Summaries of Three Studies is a summary of the thre
studies: (a) the 1977 National Survey of Science, Mathematic
and Social Studies Education conducted by the Researc
Triangle Institute of North Carohina; (b) Case Studies i
Science Education conducted by the Center for Instructions
Research and Curriculum Evaluation of the University of |
finois; and (c) The Status of Pre-College Sciencg
Mathematics, and Social Science Education: 1855-75 (
Literature Review) conducted by the Center for Science an
Mathematics Education. The Ohio State University. Thes
studies were designed to assess the current status of pr
college science education in the United States.
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