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Foreword

It is widely recognized that blacks are underrepresented in science and engineering, from
grade school to graduate school. Very little current information is readily available on the status
of blacks in undergraduate education. This report is designed to pull together the data that are
available and present them to policymakers for use in initiating methods to improve the
allocation of human resources in science and engineering in this country.

A workshop on "Blacks in American Science" documented the changing participation of
blacks and explored ways of increasing that participation. The workshop was held from June
30 to July 1, 1990, in Winston-Salem, North Carolina; it was hosted by Dr. Willie Pearson, Jr.,
Wake Forest University; and Dr. Earl Smith, Washington State University. This report is
derived from a presentation by Susan T. Hill on "Blacks in Undergraduate Science and
Engineering Education."

Kenneth M. Brown
Director, Division of
Science Resources Studies

April 1992
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I. Introduction



The National Science Foundation’s (NSFs) mandate to ensure the vitality of the Nation’s
scientific enterprise includes the responsibility for the development of human resources in
science and engineering (S&E). The competitiveness of this Nation is dependent upon colleges
and universities that produce the intellectual resources and new knowledge to strengthen the
ability of all talented persons to participate in science and engineering. The current
underrepresentation of black Americans in S&E is reflected by the small numbers who
participate in and emerge from the educational pipeline leading to careers in these fields. This
report was developed to provide data on the status of black participation in collegiate S&E
education. Data collected during many surveys conducted by both Federal and non-Federal
sources were used in the preparation of this report (see Appendix A for detailed descriptions).

It is recognized that participation in undergraduate S&E education has its foundations,
to a large extent, in precollege educational experiences--the interest, preparation, and counseling
received in elementary and secondary schools. Black students express interest in S&E careers,
but often their preparation for studies in these fields is lacking. Insufficient preparation at the
elementary and secondary levels is reflected in a large gap in test scores of black and white
students, although a recent report indicates that black students are slowly increasing their
proficiency in both mathematics and science.! Another sign of progress is found in the scores
on the mathematics portion of the Scholastic Achievement Tests (SATs). The average score
among black college-bound seniors increased 26 points from 1980 to 1989, compared with a 9-
point increase for whites; however, the gap between black and white average test scores remains
large (105 points difference in 1989).2

What happens to black students who enroll in college, planning to major in an S&E field?
Overview data indicate that there are large losses between the freshman year and college
graduation for blacks, especially among black women (table 1). Additional information is
presented herein that indicates the major leaks from the education pipeline--points where
intervention strategies might be targeted.

In the next section of the report the first transition point--from high school to college--is
examined. Although preparation for college is slowly improving for black students, the percent
of high school graduates who enroll in college has not increased. Those black students who do

1 u.8, Department of Education, National Center for Education Statistics,

Trends in Academic Progress, Achievement of American Students in Science, 1970-
90, Mathematics, 1973-90, Reading, 1971-90, and Writing, 1984-90 (NCES 91-1264)
(Washington, D.C.: 1991), pp. 3-4.

CE - Department of Education, National Center for Education Statistics,

Digest of Education Statistics, 1990 (Washington, D.C.: U.S. Government Printing
Office, 1991), p. 123.



go on to college, however, express a higher level of interest in majoring in an S&E field than
do white freshmen, but blacks have fewer resources for successful completion of a baccalaureate.

The section on the undergraduate education process indicates that many black students
interested in an S&E major drop out. Longitudinal studies reveal that there is severe attrition
among blacks during undergraduate education, and that half of it occurs during the first year of
college. In many universities, entry level classes are viewed as "filters," but some institutions
have modified them to retain qualified students.’

Baccalaureate completion rates of blacks are half that of whites, regardless of type of
institution attended. Although the decision to complete the baccalaureate and enter graduate
school is influenced by a variety of persons or events, most scientists report that a faculty
member influenced their decision in some manner. * This is an especially important role for
all faculty to play for black undergraduates, since the number of black faculty in S&E is
negligible.

The section on degree awards shows that the reasons for the low proportion of black
graduates in S&E are changing. Sue Berryman found in the 1983 report Who Will Do Science?
that the major reason for the underrepresentation of blacks in science and engineering in the
1970s was that they chose non-quantitative fields.” More recent data for the 1980s indicate that
field choices for bachelor’s degrees were becoming more similar for blacks and whites. In light
of these findings, field choice, although still a factor, is not the major factor in the
underrepresentation of blacks in undergraduate science and engineering by the late 1980s.
Attrition of blacks from the S&E pipeline may be the primary barrier to increased
representation.

Black bachelor’s degree recipients graduate from different types of institutions than do
whites. Research-intensive institutions have a lower proportion of black S&E graduates than do
institutions that are not research-intensive. About a third of black S&E graduates come from
the Historically Black Colleges and Universities (HBCUs). These institutions play an important
role in the production of black S&E baccalaureates recipients, and they serve as an important

il Carmichael, Jr. and John P. Sevenair, "Preparing Minorities for

Science Careers, What’s the Secret of a Small University’s Big Success?" Issues
in Science and Technology (Spring 1991): pp. 58-59.

4 willie Pearson, Jr., "The Role of Colleges and Universities in Increasing
Black Representation in the Scientific Professions," in Toward Black
Undergraduate Student Equality in American Higher Education. ed. Michael Nettles
(Westport, Connecticut: Greenwood Press, 1988), p. 110.

5 Ssue E. Berryman, Who Will Do Science? (New York: Rockefeller Foundation,
1983), P« 5



source of black students who go on to graduate work and a doctorate.

In the final section of this report the undergraduate origins of black S&E doctorate
recipients are examined. Almost 3 out of 10 recent black doctorate recipients in S&E fields
earned their baccalaureate at an HBCU. Again, black doctorate recipients were less likely than
their white counterparts to have their undergraduate origins in research-intensive universities.

Reflected in this report are indications of changes already taking place; in some cases
S&E participation rates of blacks have risen, whereas in others, historically low participation
rates have exhibited further declines. Overall, the data in this report indicate some points where
intervention strategies might be useful--where institutions and national programs could facilitate
the retention of black undergraduate students in science and engineering.

NSF has launched several initiatives to address the issue of low retention of students
(minorities as well as other students) in undergraduate S&E education; a key aspect of the
Foundation’s approach to educational improvements is the development of coalitions.® For
example, NSF instituted a new program designed to create partnerships--between education and
industry and between colleges and high schools--needed to address special issues involved in
retaining minority students in S&E fields. The Alliances for Minority Participation (AMP)
program promotes retention of minority students throughout the undergraduate years as well as
during the transitions from high school to college and graduate studies.’

In addition, the NSF Research Careers for Minority Scholars program places highest
priority on projects that enhance minority students’ chances of remaining in the S&E pipeline.
It is designed to assist colleges and universities in providing comprehensive research and
academic enrichment programs for minority undergraduate and graduate S&E students.®
Another program, Research Experiences for Undergraduates, is an attempt to increase for all
undergraduates hands-on research in academic and industrial laboratories. Blacks constituted
4-6 percent of the undergraduates who participated in this program in its first three years (1987-
89); they were more likely than their nonblack peers to indicate that their participation would

6 wWalter E. Massey, "Science, Technology, and Human Resources: Preparing

for the 21st Century," The Status of Black Americans: 1992, ed. National Urban
League, (Washington, D.C.: 1992), pp. 164-168.

1 National Science Foundation, Human Resource Development for Minorities

in Science and Engineering, Program Announcement and Guidelines, (NSF 91-129)
Washington, D.C.: 1991), pp. 28-31.

% 1bid., pp. 23-25.



help clarify educational and career plans.’

In the area of undergraduate education, the goal of NSF is to increase the number of
minorities earning bachelor’s degrees in science and engineering fields by the year 2000. A
special report on Minorities in Science states that "to meet these goals, the alliances are going
to have to dramatically plug some important leaks in the pipeline that produces science and
engineering professionals."'® This report provides useful information to those joined in this

effort.

2 National Science Foundation, NSF’s Research Experiences for
Undergraduates (REU) Program: An Assessment of the First Three Years (NSF 90-58).
(Washington, D.C.: 1990), pp. 13-14.

10 Rebecca L. Rawls, "Minorities in Science, Growing Efforts to Increase
Participation of Historically Underrepresented Groups," Chemical and Engineering
News (April 15, 1991), pp. 20-35.



Table 1. Overview of black representation in undergraduate
science and engineering (S&E) education

Time
period Source Blacks as a percent of-- Total Men Women
July 1983 1 18- to 19-year-old population..:..sssewesenssinos 164.4% 14.2% 14.7%
Oct. 1983 (&) High school graduates 18 to 19 years old.......... 12.0 10.2 12.9
Fall 1983 (2) ALL full=time freshmensy s wsvsvinmmnmenm sy 9.0 7.8 10.1
Fall 1983 (2) Full-time freshmen in 4-year colleges intending

to major Tn S&E s sesssmsivassensnevimanesnEees 9.4 7.1 12.9
Fall 1984 (3) Undergraduate enroliment ....ceessisnssnsnssassssns 9.4 =% L
Fall 1986 (3) Undergraduate enrollment ......ccccvevenencnnannas 9.2 - -
1988/89 (3) Bachelor degree recipients.....cssecesissssssssssss 5.5 4:5 6.4
1988/89 (3) Bachelor degree recipients in S&E...ccevveveenanns 5.2 3.9 71
Fall 1989 (4) First-time S&E graduate enrollment................ 4.2 ai e

KEY: -- = Not available.

SOURCES: National Science Foundation/SRS’ data compiled from (1)U.S. Bureau of the Census,

Current Population Surveys; (2) Cooperative Institutional Research Program, University of
of California-Los Angeles, American Freshman National Norms; (3) U.S. Department of
Education/National Center for Education Statistics, Enrollment and Earned Degree Surveys;
and (4) Council of Graduate Schools, Survey of Graduate Enrollment



Chart 1.

Black representation at the beginning and the end of science and
engineering (S&E) education, by sex

Percent
b |1

. Full-time freshmen In 4-year col leges
intending to major in S&E (1983)

Bacheior’s degree reciplents In S&E (1989)

10

Total Men Women

SOURCES: University of California-Los Angeles/Cooperative Institutional
Research Program, American Freshman National Norms; and U.S.
Department of Education/National Center for Education Statistics,
Completions Survey

The representation of blacks among freshmen at 4-year colleges interested in
majoring in an S&E field is high, but black representation among actual bachelor’s
degree recipients in S&E fields is low. The representation of blacks among S&E
baccalaureate recipients was just over half of their representation among freshmen
who planned to major in an S&E field.



II. High School to College Transition
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Table 2.

1978-88

Participation rates of 18-to-24-year old high school graduates in institutions
of higher education, by selected racial/ethnic categories:

Total population 1/

White, non-Hispanic

Black, non-Hispanic

Ratio of black

October participation rate
of -- High Enrolled | Partici- High Enrolled | Partici- High Enrolled | Partici- to white partici-
school in pation school in pation school in pation pation rate
graduates | college rate graduates | college rate graduates | college rate
(100% = parity)
1970 census base (Numbers in thousands)
1978 ccuv 22,309 6,995 31.4% 18,639 5,836 31.3% 2,292 681 29.7% 95%
1909 sue5 22,4621 6,991 31.2 18,697 5,843 31.2 2,307 681 29.5 95
1980. .55 22,745 7,226 31.8 18,787 6,035 32.1 2,425 672 27.7 84
1980 census base
198%.ccces 23,343 7,575 32.5 19,029 6,222 32.7 2,628 735 28.0 86
1982:..u50% 23,291 7,678 33.0 18,842 6,272 33.3 2,693 752 27.9 84
1983.....- 22,988 7,477 32.5 18,582 6,129 33.0 2,691 726 27.0 82
1984, caxan 22,870 7,591 33.2 18,214 6,180 33.9 2,832 770 27.2 80
1985 zuems 22,349 7,537 33.7 17,581 6,142 34.9 2,749 718 26.1 75
1986 21,766 7,397 34.0 16,839 5,814 34.5 2,035 782 28.6 83
1987.....- 21,118 7,693 36.4 16,162 6,048 57.4 2,669 803 30.1 80
1988...... 20,900 7,791 37.3 16,097 6,229 38.7 2,616 732 28.0 72

1/ Totals reflected here represent all racial/ethnic categories.

NOTE:

institutions of higher education.
decennial censuses of populations.

SOURCE::

This table represents data collected in sample surveys of households rather than in surveys of

The Current Population Survey samples are derived from the
Also, the data for whites and blacks differ from Bureau of
the Census reports because Hispanic data have been removed from these groups to allow

comparisons with other data sources.

U.S. Bureau of the Census, Current Population Reports, Series P-20, various years




Chart 2.
Ratio of black to white college enroliment rates of high school

graduates 18 to 24 years old: 1978, 1983, and 1988

1978

1983

1988

0 20 40 60 80 100

Percent (parity = 100%)

SOURCE: U.S. Bureau of the Census, Current Population Survey

In 1978, the proportion of black high school graduates 18 to 24 years old who
enrolled in college was similar to that of their white counterparts. In the next
decade, the rates for whites increased while those for blacks did not. By 1988,
the college enrollment rate of blacks was about three-fourths the rate for whites.
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Table 3. Percent of white and black high school
graduates 18 to 24 years old enrolled in
college, by sex: 1978-88

High school graduates 18 to 24 years old

I
I
|
|
| White
|
|
|
|

|
| Black
October |
of == I | I
Males | Females | Males | Females
| | |
B e reiom s 33.9% 28.6% 31.9% 28.2%
DT O o s s 32.8 29.7 31.2 28.3
1980........... 33.8 29.9 26.3 28.6
I O 34,7 30.5 28.2 27.8
1982 s maene mmenms 34.4 31.8 28.3 27.7
019 835w maannm msh rmi 35.4 30.6 27.5 26.7
1984 i invmwvnnsnn 36.4 31,1 28.6 26.0
Y985 s vl 35.8 33.0 27 .7 24.9
1986 wamon nwwa i 36.1 33.0 28.6 29.4
11987 s B et 38.7 34.7 31,7 28.7
1988z 7 wharaits e o 39.4 36.9 25.0 30.5

SOURCE: U.S. Bureau of the Census, Current Population
Reports, Series P-20, School Enrollments, Social
and Economic Characteristics of Students

14



Chart 3.

Percent of white and black high school graduates 18 to 24 years old

enrolled in college, by sex: 1978-88

Percent Percent
S0 50
40 White males "

White females

0 g M g W e 0 Ry e Wostsnraiggineits
Wl 2 L T ETTEeehm K., .
Black males # *
20k ook Black females
10 | 10
0 1 L A 1 1 A 1 B L '8 A 0 n il | 1 4i | n 3§ | 1
1878 1880 1882 1984 1986 1988 1978 1980 1982 1984 1986 1988

SOURCE: U.S. Bureau of the Census, Current Population Survey

The college enroliment rates for both black male and black female high school
graduates were similar in 1978. The difference between the college enroliment
rates for black males and white males grew especially large by 1988.

15



III. The Undergraduate Process
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Table 4. Parental resources and financial aid of
black and white full-time freshmen in 4-year
institutions: 1987

Characteristics Black White
Parental education
FOENER siarsaiansisaasae bl 100% 100%
Less than high school. 20 7
High school graduate.. 32 21
College graduate...... 14 25
Graduate degree....... 1 24
Otheric.ves WSlairatele S 23 24
Mother...... T TS 100 100
Less than high school. 14 5
High school graduate.. 30 31
College graduate...... 16 23
Graduate degree....... 1" 1
(5] 4,7 1 SRRy GGG 30 30
Estimated parental income.... 100 100
Less than $10,000...... 18 3
$10,000-19,999...cvuens 19 8
$20,000-29,999...... Vae 18 13
$30,000-39,999..cc00une 16 19
$40,000-49,999......... 9 13
$50,000 or more........ 20 44
Financial aid
Sources of financing
for college....... SRR .- .-
Parents/relatives..... 74 85
SAVINGS caisnivassvesns 56 94
Part-time work...... o 43 41
Full-time work...... 26 3 1
LOBNsesaassnsnsnsons v 48 37
Concern about college
financInGsissossssssassas 100 100
NON®sas s vieinansswsanaes 27 40
SOMB e s aosvsawasysas 52 48
MaJonr s v s drsivsels 22 12

NOTE: Because of rounding, detail may not add to totals.

KEY: -- = Because freshmen may have had more than one
source of financing, these percents do not add to
100 percent.

SOURCE: University of California-Los Angeles/Cooperative

Institutional Research Program, American Freshman
National Norms, unpublished tabulations

18



Chart 4.
Resource differences of black and white full-time freshmen in 4-year
institutions: 1987

Father was not
col lege graduate

Parental income was
less than $20,000

Loans used to finance
freshman-year costs

Had major concerns
about financing col lege

0 10 20 30 40 50 60
Percent
SOURCE: University of California-Los Angeles/Cooperative Institutional

Research Program, American Freshman National Norms

Once on campus, black freshmen in 4-year colleges have fewer parental resources
than majority students. Over half of black freshmen are first-generation college
students, and almost 40 percent have parents who earned less than $20,000
annually. Almost half took out loans to pay for the cost of their first year of
education, and one-fifth had major concerns about how they would pay for their
college education.

19



Table 5. Black representation among full-time freshmen in 4-year institutions, by
sex and by intended science and engineering major: 1977, 1981, and 1987

Blacks as a percent of--

I I
Total | Men | Women
I I
Intended | |
major 1977 1981 1987 I 1977 1981 1987 | 1977 1981 1987
I I
ALY freshmBRs s snssnnmesmmes 8.9% 8.5% 8.9% 7.6% 7.5% 7.4% 10.2% 9.4% 10.3%
Total science and engineering... 8.6 8.6 9.5 0 7.0 (50 11.2 11 12.3
ENgINeering..:scsssssssessssss 7:3 7.6 9.8 6.7 6. il 12.1 12.5 20.4
Sciences
PRY S Al e e s oo T e s e 50 5.6 5.7 4.0 4.1 3.9 7.6 9.2 9.6
Mathematios.ivavive snwsnn s 5.3 7.3 6.6 4.8 6.7 5.8 6.5 8 7.6
oML B N B E R s el 10.0 13.2 20.0 7.8 10.3 13.6 13.0 17.0  34.0
Biological sevsmmnanisenmmssess 6.2 b | 7.6 5.7 St 5.9 6.8 8.4 9.2
Social/psychology....icacisse 12.9 9.9 9.5 10.9 8.5 145 14.0 10.6 10.6
Premeticsssves v 8.1 9 10.2 5 5.8 6.7 12 12.4 13.4
Undacided. csoousssvvmwenisisssies 4.8 6.0 4.6 4.4 T 3.8 5.0 5.2 5.0

SOURCE: University of California-Los Angeles/Cooperative Institutional Research Program,
American Freshman National Norms, unpublished tabulations

20



Chart 5.

Black representation among full-time freshmen in 4-year institutions, by
sex and intended science and engineering (S&E) major: 1987

Blacks as a percent of males Blacks as a percent of females

7.4

Intended major 10.3

Total S&E

Engineering

Physical
sclence

Mathematics

Computer
sclence

Biological
science

1 socral sciences

psycho |l ogy
1 | | | | | L | L | i
40 30 20 10 0 0 10 20 30 40
Percent Percent
NOTE: The broken black vertical lines indicate black representation among
all Full-time freshmen in 4-year institutions.
SOURCE: University of California-Los Angeles/Cooperative Institutional

Research Program, American Freshman National Norms

The representation of blacks among male freshmen intending to major in an S&E field was similar
to their representation on 4-year college campuses. Blacks had a higher representation among
female freshmen intending to major in an S&E field, due primarily to their proportions in two fields:
blacks consisted of one-fifth of the women intending to major in engineering and one-third of the
women whose intended major was computer science.
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Table 6. Undergraduate enrollment of whites and blacks in institutions of higher education,
by level of institution: 1978-88, alternate years

Fall of--
Undergraduate

enrol lment 1978 1980 1982 1984 1986 1988
In all institutions (Numbers in thousands)
Total..eees P S P 9,757 10,560 10,875 10,610 10,798 11,304
BLAGK s s suisinnsesviusiivs 975 1,028 1,028 995 995 1,039
Percent cevassvoscsssmsini 10.0 9.7 9.5 9.4 9.2 9.2
In 4-year institutions
Totalvaesivewssoniosesss 5,729 6,039 6,135 6,083 6,118 6,436
BLABK : o ivitsiiin alnmivioohs s slstainle 532 556 539 536 528 566
PRrcent..usasssivdancnens 9.3 9.2 8.8 8.8 8.6 8.8
In 2-year institutions
Totalaaswusias aninisness 4,028 4,521 4,740 4,527 4,680 4,868
Black.casosamaaaai iFwee 443 472 489 459 467 473
Pencent sviissnvimeis i 110 10.4 10.3 10.1 10.0 9.7
Percent of black under-
graduate enrollment in
2-year colleges.......... 45.4 45.9 47.6 46.1 46.9 45.5
Percent of white
undergraduate
enrollment in 2-year
gollegeR.iivivvesisunssi 39.9 41.6 42.9 41.4 41.9 41.5

SOURCE: Department of Education/National Center for Education Statistics,
Fall Enrollment Surveys, unpublished tabulations
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Chart 6.
Undergraduate enroliment of white and black students in 2-year and 4-
year institutions: 1988

Whites Blacks

SOURCE: U.S. Department of Education/National Center for Education
Statistics, Fall Enrollment Surveys

Of the more than 1 million black undergraduates enrolled in higher education in
1988, 46 percent were enrolled in 2-year colleges and 54 percent in 4-year
colleges. White undergraduates were slightly more likely to attend a 4-year
institution than were blacks.

23



Table 7. Percent distribution of full-time regular instructional faculty, by race/ethnicity,
type and control of institution, and department program area: fall 1987

Race/ethnicity of full-time regular faculty
Type and control of

I I
I I
I |
institution and | Full-time | | | | |
department program area | regular faculty | | | | |American
| | white |Hispanic | Black | Asian | Indian
| Number | Percent | | | | |
I I I | I I I
(Percent distribution)
ALl institutions 1/....... 489,164 100% 89% 2% 3% 4% 1%
By type and control
Public research......... 96,228 100 90 2 2 5 1
Private research........ 39,136 100 85 5 6 4 i
Public doctoral 2/...... 53,871 100 91 1 2 5 1
Private doctoral 3/..... 22,107 100 86 1 2 10 1
Public comprehensive.... 93,144 100 88 2 4 6 1
Private comprehensive... 35,160 100 91 1 2 4 1
Liberal arts...erseccanin 39,086 100 87 1 8 3 1
Public 2+year &4/.cccavae N, 559 100 91 3 3 2 1
Qther SZasmenm s i 14,778 100 95 1 3 1 *
4-year Institutions....... 378,732 100 89 2 3 5 1
Science and engineering
Engineering.....oceeae.. 18,682 100 83 1 1 15 »
Natural sciences........ 60,347 100 89 2 1 b 1
Social sciences 6/...... 40,369 100 89 2 5 2 1
Nonscience and engineering
Health..:uesssssannssiuas 78,927 100 88 1 3 7 1
Agriculture and home
QCONOMICS: s s vnisswava 10,912 100 94 3 1 1 2
Education..:cscesssssnss 24,464 100 88 3 7 1 1
Rumanities. .« sucemassans 47,426 100 91 4 3 2 1
BUBINBES iiv o v uiaiaa o 24,329 100 86 1 £ 9 1
AN Brts.sisassmsiie 24,789 100 91 3 3 2 1
Other fields..ccevecoisns 48,488 100 88 1 6 4 1

*Less than .05 percent.

1/ All accredited, nonproprietary U.S. postsecondary institutions that grant a 2-year (AA)
or higher degree and whose accreditation at the higher education level is recognized
by the U.S. Department of Education.

2/ Includes specialized medical schools.

3/ Includes specialized medical schools.

4/ Respondents from private 2-year colleges are included only in "all institutions"
because of too few cases for a reliable estimate.

5/ Religious and other specialized institutions, except medical, that offer degrees
ranging from the bachelor’s to the doctorate.

6/ Includes psychology.

NOTE: Because of rounding, details may not add to totals.

SOURCE: U.S. Department of Education/National Center for Education Statistics, 1988
National Survey of Postsecondary Faculty
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Chart 7.
Full-time faculty in 4-year institutions, by race/ethnicity and
department: fall 1987

Percent
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sciences sciences departments®
®Includes nonscience and engineering departments.
SOURCE: U.S. Department of Education/National Center for Education Statistics,

National Survey of Postsecondary Faculty

Blacks constituted only 1 percent of the full-time faculty in engineering and in the
natural sciences and 5 percent of the faculty in the social sciences in 1987.
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Table 8. Percent distribution of 1972 and 1980 high school graduates who entered higher education immediately,
by the highest level completed 4.5 years after high school, for blacks and whites

1972 high school graduates who completed-- Percent 1980 high school graduates who completed--
still
enrol led
Less after Less
than 1 full 2 full 3 full Bachelor’s| 1/77* than 1 full 2 full 3 full Bachelor’s
Race/ethnicity 1 year year years years degree 1 year year years years degree
Total ccewsnas 18.4% 14.9% 15.1% 20.4% 31.2% 23.6% 19.8% 16.1% 19.8% 24 .6% 21.8%
White...... 17.5 14.3 14.9 20.5 32.8 3.7 18.3 12.8 19.8 25.0 24.1
Black swwins 24.5 17.0 1547 20.9 21.9 21.8 29.3 19.1 20.0 20.9 10.6
Othet.ewiee 2349 21.1 16.1 18.5 20.3 24.6 25.2 20.2 20.2 24.7 117

*Some further enrollment after January 1977 was shown by the transcripts for the 1972 cohort. It is not possible to
determine this reliably for the 1980 cohort.

NOTE: Data relate only to students entering higher education in the year of high school graduation.
SOURCE: U.S. Department of Education/National Center for Education Statistics, National Longitudinal Survey

of the High School Class of 1972 and High School and Beyond Survey (1980 Seniors) Postsecondary
Education Transcript Study
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Chart 8.

Percent of 1972 and 1980 high school graduates who entered higher
education immediately, by highest level completed within 4.5 years
after high school graduation, for blacks and whites

1972 graduates 1980 graduates
Percent Percent
50 50
| [l Black
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40 & 40 -

1 0
<1year 1 full 2 full 3 fullBachelors Still <1 year A full 2 full 3 full Bachelors
year years years degree enrolled year years years degree

Highest level completed Highest level completed

SOURCE: U.S. Department of Education/National Center for Education
Statistics, Longitudinal Surveys of 1972 and 1980 High School
Seniors

A longitudinal study indicates that almost half of the black 1980 high school
graduates who entered college completed only 1 year of study or less; the rate for
whites was nearly one-third.
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Table 9. Percent distribution of 1980 high school graduates who entered higher education immediately and indicated
a science or engineering major, by the highest level completed 4.5 years after high school, for blacks and whites

1980 high school graduates who completed--

Race/ethnicity
Less
Total than 1 full 2 full 3 full Bachelor’s
1 year year years years degree
TOLBl s dilswlefiins v ampmees s Fas o s SR 100% 11.6% 9.7% 18.9% 28.1% 31.7%
WhLL@: i vaninine sss s amnessssiosss sankivasss 100 10.6 8.2 18.3 28.5 34.5
BUACK s alaliin v amans o alslslainasloislai s s Fnmuaas 100 21.0 17.3 24.2 212 16.3
OXNRP vwislslalnis wsisvme e wwals alslalssielnas s amEmmies 100 1.6 16.9 18.4 322 21.0

NOTE: Data relate only to students entering higher education in the year of high school graduation.

SOURCE: U.S. Department of Education/National Center for Education Statistics, High School and Beyond Survey
(1980 Seniors) Postsecondary Education Transcript Study, unpublished tabulations.
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Chart 9.

Percent of 1980 high school graduates who entered higher education
immediately and indicated a science or engineering major, by highest
level completed within 4.5 years after high school graduation, for
blacks and whites
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Highest level completed

SOURCE: U.S. Department of Education/National Center for Education
Statistics, High School and Beyond Survey

Among those students who entered college in fall 1980 immediately after high
school and intended to major in a science or engineering field, 16 percent of blacks
and 34 percent of whites had completed their bachelor’s degrees 4.5 years later.
The percent that completed less than 1 year of study was twice as high for blacks
as for whites.
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Table 10. Highest level of education attained by black and white 1980 high school seniors, by October

1980 postsecondary education attendance status: spring 1986

Highest educational attainment

October 1980 post-

secondary education Graduate/
attendance status High school License/ Associate Bachelor’s professional
Total diploma certificate degree degree degree
Blacks enrolled full time (Percent distribution)
in--
2-year public college.. 100% 52.8% 19.2% 18.9% 9.1% *
4-year public college.. 100 59.4 11:2 3.4 25.6 0.5
4-year private college. 100 50.5 15.0 5.5 28.5 0.6

Vhites enrolled full time
in--

2-year public college.. 100 48.6 10.8 20.7 19.3
4-year public college.. 100 39.0 6.8 4.8 48.0
4-year private college. 100 28.1 7.9 5.1 55.7

W =0
W~

*Less than 0.05 percent.

NOTES: Because of rounding, details may not add to totals. There were too few cases from which
to derive reliable estimates of 2-year private colleges.

SOURCE: Department of Education/National Center for Education Statistics, High School and Beyond
Survey (1980 Seniors)
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Chart 10.
Percent of 1980 black and white high school seniors who earned
bachelor’'s degrees by 1986, by type of institution attended in 1980

Institution type

Private 4-year

Public 4-year

Public 2-year" P

| | | | | | | | |
0 20 40 60 80 100
Percent who earned a bachelors degree by 1986

°0Of students enrolled full time in 1980 in public 2-year institutions, 38 percent of
blacks and 32 percent of whites earned associate degrees or licenses/certificates
and did not go on to earn baccalaureates by 1986.

NOTE: Includes only those 1980 high school seniors who enrolled full time
in Higher education by October 1980.

SOURCE: U.S. Department of Education/National Center for Education
Statistics, High School and Beyond Survey

’

Six years after entering college, the percent of blacks who earned bachelor’s
degrees was about half that of whites, regardless of the type of institution first
attended. Among those blacks who started college at a public 2-year college,
about 1 out of 10 went on to earn a bachelor’s degree.
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IV. Degree Awards
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Table 11. Number of bachelor’s degrees awarded to blacks and whites,

by science and engineering field:

1977-89, selected years

Percent change

Field 1977 1979 | 1981 1985 | 1987 | 1989 | 1977 to 1989
I I I I
Black, non-Hispanic
Total, all flelds,.ceiveassnsmnsmpmmmiise 58,700 60,301 60,729 57,563 55,103 56,837 -3.2%
Total science and engineering ....... itete 19,455 18,743 18,828 18,075 18,279 18,405 -5.4
Engineering and engineering technology 1,385 1,775 2,449 3,142 3,420 3,154 127.7
BCIGNCOE wusvvssansannvnrnunnesonssss 18,070 16,968 16,379 14,933 14,859 15,251 -15.6
Natural sciences .....vevecencceaces 4,489 4,700 4,932 6,160 6,662 6,171 375
Physical science ....ceeceveececes 692 704 911 830 823 697 0.7
Nathematics..eesssinissnssssnisans 712 652 585 770 834 792 m.2
Computer 8cience ....cesceecccases 361 507 786 2,143 2,820 2,457 580.6
Biological science ...oveveeeeens. 2,415 2,491 2,270 2,047 1,890 1,916 -20.7
Agricultural science ...cceeveense 309 346 380 370 295 309 0.0
Social sciences/psychology.......... 13,581 12,268 11,447 8,773 8,197 9,080 «33.1
Social science cccceecccccncnnss o 10,360 9,050 8,139 6,106 5,746 6,337 -38.8
PRYEROLOBY oivvvaiausunsnanivenuns 3,221 3,218 3,308 2,667 2,451 2,743 -14.8
Health fleldB..ciisuvssvecnnnnes SR E NS 3,136 3,380 3,603 3,082 3,066 3,159 0.7
Nonscience and engineering ....ccceeeueee 36,109 38,178 38,298 36,406 33,758 35,273 -2.3
White, non-Hispanic
Total, all fleld&iscssivousnunssiosnsnes 807,857 802,665 807,509 826,356 819,477 840,326 4.0%
Total science and engineering ....c.c.c... 290,175 284,852 281,924 299,662 289,700 283,260 -2.4
Engineering and engineering technology 42,072 52,651 60,856 76,305 71,866 65,225 55.0
FC1ONCE8 ssnanuisusovsasaeumunisiessesnn 248,103 232,201 221,068 223,357 217,834 218,035 -12.1
Natural sciences .....ceeveveenncnne 106,418 103,036 100,791 112,273 103,133 88,830 -16.5
Physical science ..cveeececnnnenne 20,417 20,958 21,249 20,541 16,653 14,238 -30.3
Mathomatics..vviissssonoscsssnsnas 12,602 10,229 9,447 12,163 13,265 12,287 -2.5
Computer Science ..cccececcncnsaes 5,508 7,404 12,566 31,321 29,181 21,71 294.2
Biological science ...ccvvvnveanns 47,695 42,745 37,292 31,818 30,549 28,404 -40.4
Agricultural science ...ceveeeanse 20,196 21,700 20,237 16,430 13,485 12,190 -39.6
Social sciences/psychology....cccvv.. 141,685 129,165 120,277 111,086 114,701 129,205 -8.8
goclial SC1eNCe censrersssssessssss 100,191 92,517 85,559 77,125 78,940 88,699 11.5
PRYERDLOBY. v ssmnesasansaons s 41,494 36,648 34,718 33,959 35,761 40,506 -2.4
Health F1BLES, v o verenessanisnassivimons 51,551 55,751 56,791 43,152 42,824 39,103 -24.1
Nonscience and engineering ...cccoeeee.. 466,131 462,062 468,794 483,542 486,953 517,963 1.4

SOURCE: U.S. Department of Education/National Center for Education Statistics, Earned Degrees and Completions

Survey files
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Chart 11.
Percent change in bachelor’s degrees awarded to blacks, by science
and engineering field: 1977 to 1989

Engineering

128

Physical sclience 0

Mathematics

Computer science

Biological science

Agricultural science

Social science

Psycho | ogy

-60 -40 -20 0 20 40
Percent change 1977 to 1989
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NOTE: Large percent changes may reflect small numerical changes; see table for
actual numbers.

SOURCE: U.S. Department of Education/National Center for Education
Statistics, Earned Degrees and Completions Surveys

Although the total number of bachelor’s degrees earned by blacks declined from
1977 to 1989, large percentage increases occurred in baccalaureates awarded in
engineering and computer science. Degrees earned by blacks in social science and
psychology declined in this period.
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Table 12. Number of bachelor’s degrees awarded to black and white men,
by science and engineering field: 1977-89, selected years

Percent change
Field 1977 1979 1981 1985 1987 1989 1977 to 1989
Black, non-Hispanic

Total, all tields:ssnanwemsmawmvesasis 25,165 24,675 24,523 23,040 21,942 21,913 -12.9%
Total science and engineering .......... 10,641 9,740 9,695 9,204 9,132 8,557 -19.6
Engineering and engineering technology 1,295 1,550 2,020 2,420 2,513 2,281 76.1
SCTONCEE Vs sn's v silinmmmeass s «sss e 9,346 8,190 7,675 6,784 6,619 6,276 -32.8
Natural sciences ......ceeeveeenanen 2,953 2,861 2,937 3,092 3,359 2,817 -4.6
Physical Sciente s.isissvssvassanss 494 436 618 457 433 365 -26.1
Mathematics ussvssssssesimanses 353 320 276 376 399 374 5.9
Computer SCience .....ccevevennens 222 265 394 1,036 1,284 1,205 442.8
Biological science ....ccvesvenses 1,197 1,149 954 806 723 700 -41.5
Agricultural science .........0unn 258 251 259 256 180 173 =32.9
Social sciences/psychology ......... 6,393 5,329 4,738 3,932 3,260 3,459 -45.9
Social science ...vievevnencnnnnn. 5,296 4,275 3,698 2,781 2,599 2,814 -46.9
PEYANOLOgY: e advnn s nann sy sve s 1,097 1,054 1,040 751 661 645 ~41.2
Health fields.ciisisssssnninnanivenssons 429 440 436 321 340 309 -28.0
Nonscience and engineering ............. 14,524 14,935 14,828 13,836 12,810 13,047 «10.2

White, non-Hispanic

Toral;: Bll tleldssonmsmnnarmnesysss 438,220 418,271 406,266 405,196 396,537 398,552 -9.1%
Total science and engineering .......... 205,148 196,586 189,653 196,708 188,399 174,643 -14.9
Engineering and engineering technology. 40,181 48,218 54,460 66,353 62,308 56,780 41.3
SCHONEBB weousumsasnsesusmmnany Rsesioes 164,967 148,368 135,193 130,355 126,091 117,863 -28.6
Natural sciences sccissscsinvesssose 85,062 79,425 74,450 75,695 69,811 55,398 -34.9
Physical science :..:.:sascvssvans 16,410 16,356 16,126 14,980 12,139 10,173 -38.0
MAChEMBEIEB coiiic sivsasasianisinsanaaan 7,384 6,024 5,423 6,509 7,050 6,598 -10.6
COMPULET: 8C1aNCR vavenwswmnsveisiaes 4,233 5,422 8,623 20,188 19,793 15,799 273.2
Biological Science .csvevsssssnrss 30,728 25,874 21,092 16,809 15,985 14,377 =53.2
Agricultural science ............. 15,653 15,755 13,910 11,252 9,289 8,471 -45.9
Social sciences/psychology ......... 79,905 68,943 60,743 54,660 56,280 62,465 -21.8
Social SCTeNCe .uisuveinsvsiassness 61,634 54,592 48,522 43,791 45,111 50,552 -18.0
PBYChOLBgY s o sas v eisisusisibivessones 18,271 14,351 12,221 10,869 11,169 11,913 -34.8
Healthi FIeLO8 . csninvnivr e snmnessinsiamssse 10,654 9,994 9,276 5,957 8008 218.687: 1952.6
Nonscience and engineering ............. 233,072 221,685 216,613 208,488 208,138 5,222 -97.8

SOURCE: U.S. Department of Education/National Center for Education Statistics,
Earned Degrees and Completions Survey files
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Chart 12.
Percent change in bachelor’'s degrees awarded to black men, by
science and engineering (S&E) field: 1977 to 1989
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SOURCE: U.S. Department of Education/National Center for Education
Statistics, Earned Degrees and Completions Surveys

Overall, the number of bachelor’s degrees awarded to black men declined from
1977 to 1989; specifically, declines occurred in five of the eight S&E fields.
Significant increases occurred only in the fields of computer science and
engineering among black men.
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Table 13. Number of bachelor’s degrees awarded to black and white women,

by science and engineering field:

1977-89, selected years

Percent change
Field 1977 1979 1981 1985 1987 1989 1977 to 1989
Black, non-Hispanic
Total, all flelds:issacivesssavsanivonne 33,535 35,626 36,206 34,523 33,161 34,924 4.1%
Total science and engineering .......... 9,243 9,443 9,569 9,192 9,487 9,848 6.5
Engineering and engineering technology 90 225 429 722 907 873 870.0
SCIeNCeR ivsvasisscssmonasnsvisssssas 9,153 9,218 9,140 8,470 8,580 8,975 -1.9
Natural sciences .....ccccveeccncces 1,965 2,279 2,431 3,229 3,643 3,354 70.7
Physical science ....cevveennennes 198 268 293 373 390 332 67.7
NathematicBa s ikermavivareviseo e 359 332 309 394 435 418 16.4
Computer SCience ....ceeeeceesceasns 139 242 392 1,107 1,536 1,252 800.7
Biological science .....ccccvenens 1,218 1,342 1,316 1,261 1,167 1,216 -0.2
Agricultural science .....cceeeene 51 95 121 114 115 136 166.7
Social sciences/psychology ....cc... 7,188 6,939 6,709 5,241 4,937 5,621 -21.8
Social science .......... LTI 5,064 4,775 4,461 3,325 3,147 3,523 -30.4
PBYEROLODY <osssnsasnnssessissssns 2,124 2,164 2,268 1,916 1,790 2,098 -1.2
HeBLth THelaB sy ionauvaassiaasassssie 2,707 2,940 3,167 2,761 2,726 2,850 5.3
Nonscience and engineering .....ceeeeees 21,585 23,243 23,470 22,570 20,948 22,226 3.0
White, non-Hispanic

Total, . all flelds. sssessisesasisinaniane 369,637 384,394 401,243 421,160 422,940 441,774 19.5%
Total science and engineering .......... 95,681 98,260 101,547 108,911 106,856 108,617 13.5
Engineering and engineering technology 1,891 4,433 6,396 9,952 9,558 8,445 346.6
Sciences ....... aiaa ey R TR s 93,790 93,827 95,151 98,959 97,298 100,172 6.8
NEtURAL B8CTONCEB weves seussmensnnsns 32,010 33,605 35,617 42,535 38,877 33,432 4.4
Phyaical science ...ccecenssninses 4,007 4,602 5,123 5,561 4,514 4,065 1.4
Mathamatics.  ciesssccisecicsassans 5,218 4,205 4,024 5,654 6,215 5,689 9.0
Computer 8cTeNCe vsvesesssvuyenvens 1,275 1,982 3,943 14,133 9,388 5,912 363.7
Biological science ...cecveneneens 16,967 16,871 16,200 15,009 14,564 14,027 7.3
Agricultural science ......cccu... 4,543 5,945 6,327 5,178 4,196 33,739 642.7
Social sciences/psychology ......... 61,780 60,222 59,534 56,424 58,421 66,740 8.0
Bocial SCIeNCE sovrsvevensmsmansvs 38,557 37,925 37,037 33,334 33,829 38,147 1.1
PEYCHOUOQY ssavevesscensnnssnessss 23,223 22,297 22,497 23,090 24,592 28,593 231
Health flelds.issesnsansssseis R pea 40,897 45,757 47,515 37,195 37,269 33,881 -17.2
Nonscience and engineering ............. 233,059 240,377 252,181 275,054 278,815 299,276 28.4

SOURCE: U.S. Department of Education/National Center for Education Statistics, Earned Degrees and

and Completions Survey files
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Chart 13.
Percent change in bachelor’'s degrees awarded to black women, by
science and engineering (S&E) field: 1977 to 1989
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SOURCE: U.S. Department of Education/National Center for Education
Statistics, Earned Degrees and Completions Surveys

Overall, the number of bachelor’s degrees awarded to black women was about the
same in both 1977 and 1989. The number increased in five of the eight S&E
fields; however, especially in computer science, engineering, and physical science.
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Table 14. Percent distribution of bachelor’s degrees awarded to blacks and
whites, by science and engineering field: 1977-89, selected years

Field ‘ 1977 ‘ 1979 1981

1985 ‘ 1987 | 1989

Black, non-Hispanic

Total, BUL Fieladliiianvssivssmnnssmeeae 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Total science and engineering ...cceeceee 33.1 311 31.0 31.4 33.2 32.4
Engineering and engineering technology 2.4 2.9 4.0 5.5 6.2 5.5
SCIONCO8 wesusssvnnasenspossnearnsarens 30.8 28.1 27.0 25.9 27.0 26.8
Natural sciences .....cccecceccancns 7.6 7.8 8.1 10.7 12.1 10.9
Physical science ........... s 1:2 1.2 1.5 1.4 155 1@
Mathematics.cvuosnssiamnasnesoas di5i 1.2 1:0 1.0 1.3 1.5 1.4
Computer SCience .....ceceescecsse 0.6 0.8 1.3 . 4 5.1 4.3
Biological science .....ccccveuens 4.1 4.1 3.7 3.6 3.4 3.4
Agricultural science ......c.c... 51818 0.5 0.6 0.6 0.6 0.5 0.5
Social sciences/psychology ......... 23.1 20.3 18.8 15.2 14.9 16.0
Social SCIENCR «ceesssscrnsnsnviasa 17.6 15.0 13.4 10.6 10.4 11
PRYChologY sssvissssssssmsasessis 5.5 5.3 5.4 4.6 4.4 4.8
HeBLth FRelds ... oo witeicinsnimassayes s oes 5.3 5.6 5.9 5.4 5.6 5.6
Nonscience and engineering ....cceeeeeee 61,5 63.3 63.1 63.2 61.3 62.1

White, non-Hispanic

Total; all flElde .. cvsssinnpmnvsancassos 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Total science and engineering ......ec.. 35.9 35.5 34.9 36.3 35.4 33.7
Engineering and engineering technology Bs2 6.6 7+ 9.2 8.8 7.8

S E T ONOEE % » nv s x s iote S bisinia E n Tne e 30.7 28.9 27.4 27.0 26.6 25.9
Natural sciences ....cceecececscsces 13.2 12.8 12.% 13.6 12.6 10.6
Physical science ... ssvsssvssnsss 2.5 2.6 2.6 2.5 2.0 17
MELtHOmMBLtICE /i susasssssnsnsasnnnsns 1.6 1.3 12 1.5 1.6 1.5
Computer 8cience .....isisiassnsis 0.7 0.9 1.6 3.8 3.6 2.6
Biological science ....ccouvucsese 5.9 5.3 4.6 3.9 . iy 4 3.4
Agricultural science ....ccveveeee 2 2.7 2.5 2.0 1.6 1.5
Social sciences/psychology ......... 175 16.1 14.9 13.4 14.0 15.4
Socinl iBe oNGe s sea tinnaens 12.4 11.5 10.6 9.3 9.6 10.6
PBYBROLOGY s aibamavinnnsnvasssnonss S 4.6 4.3 4.1 4.4 4.8
Health fleldo iicisississssnsassessssanas 6.4 6.0 6.0 4.4 4.3 4.7
Nonscience and engineering ......ceceeeee 7.0 57.6 58.1 58.5 59.4 61.6

SOURCE: U.S. Department of Education/National Center for Education Statistics, Earned Degrees
and Completions Survey files
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Chart 14.
Ratio of baccalaureate field choice of blacks to whites, by science and
engineering field: 1977-89, selected years
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*Data are not available for 1983; these points are the midpoints between the 1981
and 1985 data.

NOTE: This ratio is calculated by dividing the percent of blacks who
majored in a field by the percent of whites who majored in that field.
The closer the ratio is to 1, the more similar are the field choices of
blacks and whites.

SOURCE: U.S. Department of Education/National Center for Education
Statistics, Earned Degrees and Completions Surveys

In general, choices of field of study became more similar among black and white
baccalaureate recipients between 1977 and 1989. The major differences between
the two groups were that a higher proportion of blacks majored in computer
science, and a lower proportion majored in agricultural science.
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Table 15. Percent distribution of bachelor’s degrees awarded to black and white men,
by science and engineering fields: 1977-89, selected years

Field 1977 1979 1981 1985 ’ 1987 1989
Black, non-Hispanic
Total; ‘all filelds..covsasesmmimammas 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Total science and engineering .......... 42.3 39.5 39.5 39.9 41.6 39.0
Engineering and engineering technology 5.1 6.3 8.2 10.5 1.5 10.4
SCHONBBE sveuvivsn sy aa e ey e s s vi s 37.1 3352 31.3 29.4 30.2 28.6
Natural SCIences c:ccisssccssscsnnaa 1.7 1.6 12.0 14.1 153 12.6
Physical science .....cvviveennnnn 2.0 1.8 2.5 2.0 2.0 17
MBthemat o8, cuves s vnnnnsavessvanas 1.4 1.3 1.1 1.6 1.8 1.7
Computer science sssssssssssorsns 0.9 1:3 1.6 4.5 5.9 5.9
Biological science .......cccvuune. 4.8 4.7 3.9 3.5 3:3 3.2
Agricultural science .....cevuvens 1.0 1.0 11 .1 0.8 0.8
Social sciences/psychology.......... 25.4 21.6 19.3 15.3 14.9 15.8
Social 8CIoNEe «ivivissssvenisnais 21.0 17.3 15.1 12.1 11.8 12.8
PRYShOLOOY '« vusssnnumressssvsss v 4.4 4.3 4.2 3.3 3.0 2.9
HeBlthif1ELlaB cvsvrs s s ssninmancnsssssros 1.7 1.8 1.8 1.4 1.5 1.4
Nonscience and engineering ............. 57.7 60.5 60.5 60.1 58.4 59.5
White, non-Hispanic

Total, BLLIFIeldE.s vvenovanlvsiy s saenes 100.0% 100.0% 100.0% 100.0%  100.0% 100.0%
Total science and engineering .......... 46.8 47.0 46.7 48.5 47.5 43.8
Engineering and engineering technology 02 1155 13.4 16.4 15.7 14.2
SCIENCABY i sissv b nd snssfsnarsasvins s Bake 37.6 35.5 33.3 322 31.8 29.6
Natural sciences ........ceevevennns 19.4 19.0 18.3 18.7 17.6 13.9
Physical BCience ..sssssssersnesis ST 3.9 4.0 3.7 3. 2.6
MAtROMBEIER i uicans saaiesisas cikansee Taill 1.4 1.3 1.6 1.8 I ¢
Computer sciente .vsavessnanssoses 1.0 1.3 2.1 5.0 5.0 4.0
Biolpgical science ..c.cscasicascs 7.0 6.2 5.2 4.1 4.0 3.6
Agricultural science ........c.... 3.6 3.8 3.4 2.8 2.3 2.1
Social sciences/psychology.......... 18.2 16.5 15.0 8.9 14.2 15,7
Soclal-science ... i cieeesennipea 14.1 13.1 1.9 10.8 1.4 1.7
PEYCHOUORY: o.cid o0 ol slas s o4 oennbiaes 4.2 3.4 3.0 2.7 2.8 3.0
HEBLEh- TTE AR T vrais s csisminaiiiain » & 0 o0 0in toais 2.4 2.4 23 (18-} 1.4 54.9
Nonscience and engineering ........ceeee. 53.2 53.0 53.3 51.5 52,5 1.3

SOURCE: U.S. Department of Education/National Center for Education Statistics, Earned

Degrees and Completions Survey files
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Chart 15.
Ratio of baccalaureate field choice of black men to white men, by
science and engineering field: 1977-89 selected years
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*Data are not available for 1983; these points are the midpoints between the 1981
and 1985 data.

NOTE: This ratio is calculated by dividing the percent of blacks who
majored in a field by the percent of whites who majored in that field.
The closer the ratio is to 1, the more similar are the field choices of
blacks and whites.

SOURCE: U.S. Department of Education/National Center for Education
Statistics, Earned Degrees and Completions Surveys

Among black and white male bachelor’s degree recipients, the differences in field
choices in the natural sciences and engineering did not change much from 1977 to
1989. The proportions of black and white men choosing social science or
psychology, however, became more similar during this time.
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Table 16.

Percent distribution of earned bachelor’s degrees awarded to black and white
women, by science and engineering field:

1977-89, selected years

Field 1977 ‘ 1979 1981 1985 1987 } 1989
Black, non-Hispanic

Total; Bl Fleldsaiurconnisweanssssssie 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Total science and engineering .......... 27.6 26.5 26.4 26.6 28.6 28.2
Engineering and engineering technology 0.3 0.6 1.2 el 240 2.5
SCTENCES nnmwamsnes vanininesmanves s 27.:3 25.% 25.2 24.5 25.9 25,7
Natural SCiences .cveeesscassssssnss 5.9 6.4 6.7 9.4 11.0 9.6
Physical sSCience s ssesvorsnssvsvs 0.6 0.8 0.8 1.1 1.2 1.0
Mathematic8euss s cavicnmsnsnvevas 11 0.9 0.9 5 153 142
Computer SClenCe ...ssssssssssssas 0.4 0.7 1.1 3.2 4.6 3.6
Biological science .......cccvunee. 3.6 3.8 3.6 3.6 3.5 3.5
Agricultural science ......ccvuves 0.2 0.3 0.3 0.3 0.3 0.4
Social sciences/psychology.......... 21.4 19.5 18:5 15,2 14.9 16.1
Social BCIENCE ccssissiainmvisvsans 1531 13.4 12.3 9.6 9.5 10.1
PSYchBlogy: el s sieeiasists sasiarsissise 6.3 6.1 6.3 5.5 5.4 6.0
Healthy flelds /o il vrsasaareras e i 8.1 8.3 8.7 8.0 8.2 8.2
Nonscience and engineering ............. 64 .4 65.2 64.8 65.4 63.2 63.6

white, non-Hispanic

Total, all fields...cvveennnnnnnnnn 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Total science and engineering .......... 25.9 25.6 25.3 25.9 25.3 24.6
Engineering and engineering technology 0.5 1.2 1.6 2.4 2.3 1.9
SOIBNCOE. 1ocv04s 005 60 v as s slonssnsssssnas 25.4 24 .4 28.7 23.5 23.0 22s7
Natural sciences ..ocessssunssssenes 8.7 8.7 8.9 10.1 9.2 7.6
Physical science ......ccveeveeens 1.1 .2 1.3 13 1.1 0.9
MAthENALICE: 30530 e el s arareinoie saienints 1.4 1.1 1.0 1:3 13 1.3
Computer SCIente i« esminnanssassaiss 0.3 0.5 1.0 2.6 2.2 13
Biological science «ciecnsvssvesas 4.6 4.4 4.0 3.6 3.k 3.2
Agricultural science ............. 1.2 1.5 1.6 1.2 1.0 7.6
Social sciences/psychology.......... 16.7 57 14.8 13.4 13.8 15.1
gocral S8O01EGNEO censnsvnsnrsvssesss 10.4 9.9 9.2 749 8.0 8.6
RPEYChOLOBY wasiiisansmrasssprscnins 6.3 5.8 5.6 .5 5.8 6.5
Health frelos, .. iiciniesommansnssaseins 1.1 1.9 11.8 8.8 8.8 77T
Nonscience and engineering .........cee.. 63.1 62.5 62.8 65.3 65.9 67.7

SOURCE: U.S. Department of Education/National Center for Education Statistics, Earned

Degrees and Completions Survey files
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Chart 16.
Ratio of baccalaureate field choice of black women to white women,
by science and engineering (S&E) field: 1977-89, selected years
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®Data are not available for 1983; these points are the midpoints between the 1981 and
1985 data.

NOTE: This ratio is calculated by dividing the percent of blacks in a given
field by the percent of whites in that field. The closer the ratio is to
1, the more similar are the field choices of blacks and whites.

SOURCE: U.S. Department of Education/National Center for Education
Statistics, Earned Degrees and Completions Surveys

For all S&E fields, the differences in field choices among black and white female
bachelor’s degree recipients in 1977 had almost disappeared by 1989. The only
disparities remaining in the choices of the two groups were that a lower proportion
of black women than of white women majored in agriculture and a much higher
proportion majored in computer science.
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Table 17. Bachelor’s degrees awarded in the natural

sciences and engineering to black and white recipients,

by Carnegie classification of higher education
institution: 1987

Natural science and engineering 2/
Institution type degree recipients
by Carnegie
classification 1/

Black White

Total percentage: ... .. .. 100% 100%
Research-intensive

MNLVErBiting. . sevivena s exwn 22 32
Other doctorate-granting

UNIVersities® ... oo nsvevvass 16 27
Comprehensive universities... 45 29
Liberal arts colleges........ 12 8
Specialized institutions..... 5 4

1/ See appendix A for information on the Carnegilie classification
of higher education institutions.

2/ Excludes engineering technologies.

SOURCE: Department of Education/National Center for Education
Statistics, Completions Survey

46



Chart 17.

Distribution of bachelor’s degrees in the natural sciences and
engineering awarded to blacks and whites, by Carnegie classification of
higher education institution: 1987
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SOURCE: U.S. Department of Education/National Center for Education Statistics

Black recipients of baccalaureates in the natural sciences and engineering were
more likely to earn their degrees at comprehensive universities (i.e., the 600
institutions that offer liberal arts and specialized programs in business, engineering,
etc., but have limited master’s degree programs) than at other types of institutions.
Whites were more likely to earn their baccalaureates at research-intensive
universities or liberal arts colleges.
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Table 18. Bachelor’s degrees awarded to blacks by historically black
colleges and universities (HBCUs), by science and engineering field: 1989

Number of Number of

institutions degrees awarded
Field Total HBCUs Total HBCUs | Percent
Total science and engineering .......... 1,184 80 17,174 478 30%
Engineering and engineering technology 303 15 2,315 864 27
Natural SCIeNCES.cevusessivasvonnasnmy 1,000 72 6,662 2,552 41
Physical science.cisccssssssssirinsas 427 59 823 317 45
NatHOMAC I e o vas s oajmiamnisssinaaaninm 420 58 834 381 48
Computer SElanC@aie s o s sio oo iems o 465 54 2,820 1,048 43
BiologicBl 8CVENCE. v s sushnsined 676 72 1,890 693 36
Agricultural science..vivssssronnuns 95 17 295 113 oy
Social science.:c.icscicsnscancinonsog 1,000 79 5,746 1,513 24
PRYChOLOUY ¢t s 5o s aniainiaiis.e €750 salnimais 800 53 2,451 549 20

SOURCE: U.S. Department of Education/National Center for Education Statistics,
Completions Survey
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Chart 18.

Percent of bachelor’'s degrees awarded to blacks by historically black
colleges and universities (HBCUs), by science and engineering (S&E)
field: 1989
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NOTE: Eighty HBCUs awarded S&E bachelor's degrees in 1989.

SOURCE: U.S. Department of Education/National Center for Education

Statistics, Completions Survey

Historically black colleges and universities awarded almost a third of the S&E
degrees earned by blacks in 1989. These 80 institutions accounted for an even
higher percentage of the baccalaureates awarded to blacks in the natural science
fields (41 percent).
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Table 19. Bachelor’s degrees awarded to blacks by nonhistorically black
colleges and universities (non-HBCUs), by science and engineering field:
1977 and 1989

Number of Black
degrees awarded representation
to blacks in non-HBCUs

by non-HBCUs

Field 1977 1989 1977 1989

Total science and engineering.....ceeeee. 12,287 12,927 4.0 % 3.5
Engineering and engineering technology 955 1,758 1.9 2.4
Natural science...ceaevaess T T T 09 ey a00 3,864 240 3.0
Phygical s8cienee...cosssaviviiiviniis 414 478 1.9 2.4
MAThEMAtIC s ssissenssasnanennmsasine 359 416 2.6 2.6
Computer scienbe,ssssssnvsrnoininnnn 231 1,633 3.7 4.2
Agricultural science...cceeeeescenes 140 159 0.7 15
Biological science....... connaesnane 1,400 1,178 2.1 3.1
gooial Boience.csvsssivssasenns Rieee 6,936 4,304 6.1 4.3
PEYGROLOOY s 55 s 0005555 5 s ammisnsnne b 2,546 1,989 5.4 4.7

NOTE: In 1989, the number of non-HBCUs that awarded bachelor’s degrees in
science and engineering was 1,104.

SOURCE: Department of Education/National Center for Education Statistics,
Earned Degrees and Completions Survey
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Chart 19.
Black representation in nonhistorically black colleges and universities,
by science and engineering (S&E) field: 1989
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NOTE: The number of nonhistorically black colleges and universities that
awarded S&E bachelor’'s degrees in 1989 was 1,104.

SOURCE: U.S. Department of Education/National Center for Education
Statistics

Black representation among degree recipients in nonhistorically black colleges and
universities was 3.1 percent or less in all the natural science and engineering fields
except computer science.
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Table 20. Status of recent black and white science and
engineering (S&E) bachelor’s degree recipients
after graduation: 1988

1986 and 1987 S&E
bachelor’s degree recipients

Status in spring 1988 Black White

Tokal BBEIMALE o s ecrwwispwwss oot 25,300 523,800

(Percentage distribution)

Total DPeXrGent Ju s cuis ale s sy s 100% 100%
Full-time graduate students.... 15 17
BMPLOYEt i s 4 hies aivin suwis s 468 785 55 79 78

In non-S&E occupation...cesss4 41 49
Outside S&E occupation........ 38 29

Not employved., . e ouis e emwes o 6
Unemployved . i, cus s e sivaes seee 3 2
Outside labor force@....ccvuvvs 3

SOURCE: National Science Foundation/SRS, New Entrants Survey,
1988, unpublished tabulations
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Chart 20.

Status of recent black and white science and engineering (S&E)
bachelor’s degree recipients after graduation
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NOTE: Dollar figures in parentheses are median salaries.
SOURCE: National Science Foundation/SRS, New Entrants Survey

About 15 percent of recent black S&E baccalaureate recipients enrolled in graduate
school after graduation. Among those who entered the labor force, a higher
percentage of blacks than whites was employed in non-S&E occupations.
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Table 21. First-time enrollment in graduate school, by broad science and
engineering field: 1986-88

Black Percent change
U.S. citizens 1986 to 1988
Field 1986 1987 1988 Blacks Whites
Total, all fielda¥. .. ivavesssusmnns 5,564 5,857 6,701 20% -1%

Science and engineering............ 1,221 1,333 1,518 24 =12
EngIn@erings cussssavassssansaonss 225 233 237 5 -10
Physical sciences.....cceveeenans 174 203 231 33 =
Life scionces®....cocanscsnsccias 413 452 547 32 -2
Social sciences and psychology... 409 445 503 23 5
Nonscience and engineering......... 4,343 4,524 5,183 19 4

*Includes biology, agriculture, and health fields.

NOTE: This table is based on the responses of the 267 universities (out of the 567
surveyed) that provided first-time enrollment data for all 3 years.

SOURCE: Council of Graduate Schools, Survey of Graduate Enrollment, unpublished
tabulations
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Chart 21.

Percent change in first-time enrollment of blacks and whites in
graduate school, by broad science and engineering (S&E) field: 1986
to 1988
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Percent change 1986 to 1988
*Includes biology, agriculture, and health fields.
NOTE: This chart is based on the responses of the 267 universities (out of
the 567 surveyed) that provided first-time enrollment data for all 3
years.
SOURCE: Council of Graduate Schools, Survey of Graduate Enrollment

Partial data from graduate schools indicate that black first-time graduate enrollment
increased in S&E fields from 1986 to 1988 while white enrollment declined.
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V. Undergraduate Origins of S&E
Doctorates Recipients
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Table 22. Percent of 1987 and 1988 science and engineering
doctorate recipients who attended a 2-year college, by
race/ethnicity

1987 and 1988 Attended 2-year

I I

I I

| science/ | college

| engineering |

Racial/ethnic | doctorate | |
group | recipients* | Number | Percent

I I I
American Indian..... 82 19 23%
ARTAN:E. oxop M e grangs 917 851 53 6
Blaek: o oow o envcuarmes éw 441 42 10
Hispanie .z wup e sams a3 594 88 15
WhitteN s v o otilles o 22,156 2502l 10

*Excludes doctorate recipients for whom attendance at a
2-year college was not known.

SOURCE: National Science Foundation/SRS, Survey of Earned
Doctorates
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Chart 22.

Percent of 1987 and 1988 science and engineering (S&E) doctorate
recipients who attended a 2-year college, by race/ethnicity
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NOTE: Includes doctorates awarded to U.S. citizens only.
SOURCE: National Science Foundation/SRS, Survey of Earned Doctorates

One out of 10 black S&E doctorate recipients had begun his or her college
education at a 2-year college, a proportion similar to that of whites.
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Table 23. Percent distribution of all 1986-88 black and
white science and engineering doctorate recipients, by
Carnegie classification of baccalaureate institution

1986-88 doctorate recipients
Institution type by

Carnegie
classification Black White
Science doctorate
recipients
TOtAL s wunslan sumlessle s sane 100% 100%
Research-intensive
universities..ccosssscannns 26 37
Other doctorate-granting
universities.......... s 19 25
Comprehensive institutions 37 21
Liberal arts colleges........ 18 15
Specialized institutions..... 1 1

Engineering doctorate
recipients

Totalscrucennonnsernanone 100% 100%

Research-intensive
universities...ccisssisiecs 36 an

Other doctorate-granting

UNIVErsities.,ceuversssness 26 30
Comprehensive institutions... 32 10
Liberal arts colleges........ 4 4
Specialized institutions..... 2 4

NOTES: Excludes institutions that closed and others for which
classifications could not be determined.
Because of rounding, detail may not add to totals.
See appendix A for information on the Carnegie classification
of higher education institutions.

SOURCE: National Science Foundation/SRS, Survey of Earned
Doctorates.
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Chart 23.

Baccalaureate origins of 1986-88 black and white doctorate recipients
in science and engineering (S&E), by Carnegie classification of
institution
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SOURCE: National Science Foundation/SRS, Survey of Earned Doctorates

Black S&E doctorate recipients were less likely than whites to have received their
undergraduate training in institutions with doctoral degree or research programs.
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Table 24. Black U.S. citizen doctorate recipients (1986-88) with baccalaureate
origins in historically black colleges and universities (HBCUs),
by science and engineering field

Percent that
Total |earned a bachelor’s

Field of doctorate number | degree at an HBCU
Total science and engineering.....cccc..« 691 29%

Engineering...... TN D AT e 45 36
SCIONCEB. cinissisinisssnssnsnsassssaes 646 28
Natural scienceS...cceeeeeecess aatalie 229 36
Physical science..... SielelhiEe e e 67 25
Mathematical science.....ccevveunn 16 31
Computer SCienCe.,ceeeeeeeccennens 3 33
Biological science...cceeevevunnee 121 42
Agricultural science......... e A 22 36
Social sciences/psychology...ccoeuus 417 24
SoCial BCIENCO cssverisscasnas iials 131 32
PRYCHOLORYE 5.0 sivsnenibamninieivisennae 286 21

SOURCE: National Science Foundation/SRS, Survey of Earned Doctorates.
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Chart 24.

Black U.S. citizen doctorate recipients (1986-88) with baccalaureate
origins in historically black colleges and universities (HBCUs), by
science and engineering (S&E) field
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NOTE: The number of HBCUs awarding S&E bachelor’s degrees was 80.

SOURCE: National Science Foundation/SRS, Survey of Earned Doctorates

Almost 3 out of 10 recent black S&E doctorate recipients had baccalaureate origins
in an HBCU. In one field, biological science, HBCUs provided the baccalaureate
education of 42 percent of recent black doctorate recipients.
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Appendixes:
A. Sources of Data

B. Bachelor’s Degrees Awarded to
Blacks in Science and
Engineering Fields, by
Institution: 1977-89

NOTE: Similar tables for each of
the major fields of science and
for engineering are also
available from the author upon
request.
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Appendix A. Sources of Data

The information in this report was obtained from many sources, primarily Federal
agencies. The data were collected using several research methods including surveys of a
universe (such as all colleges) or of a sample. Because of differences in procedures, timing,
phrasing of questions, and interviewer training, results from the different sources are not
strictly comparable. Users should take particular care when comparing data from different
sources. Following are descriptions of the information sources and data collection methods,
grouped by sponsoring organizations. NSF may be considered the source for the data
tabulations in this report unless the title of a book is provided in the table source citation.

a. Federal Agency Sources

U.S. Bureau of the Census

Current Population Survey (CPS)

Current estimates of school enrollment and social and economic characteristics of
students are based on data collected in the Census Bureau’s monthly survey of about 60,000
households, the CPS. The CPS consists of 729 sample areas comprising 1,973 counties,
independent cities, and minor civil divisions throughout the 50 states and the District of
Columbia. The current sample was selected from 1980 Census files and is updated
periodically to reflect new housing construction.

The primary function of the monthly CPS is to collect data on labor force
participation of the civilian noninstitutional population (the survey excludes military
personnel and inmates of institutions). In October of each year, however, the CPS asks
questions on school enrollment by grade and other school characteristics about each member
of the household.

The estimation procedure used for the monthly CPS data involves inflating weighted
sample results to independent estimates for the total civilian noninstitutional population by
age, sex, race, and Hispanic origin. These independent estimates are derived from decennial
census statistics of the population: Statistics on births, deaths, and immigration and
emigration; and statistics on the strength of the Armed Forces. Generalized standard error
tables are provided in the Current Population Reports (CPRs). The data are subject to both
nonsampling and sampling errors.

Further information is available in the CPR Series P-20, or by contacting --
Education and Social Stratification Branch
Population Division
Bureau of the Census
U.S. Department of Commerce
Washington, D. C. 20233
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U.S. Department of Education
National Center for Education Statistics

Integrated Postsecond Education Data Systems (IPED

The IPEDS is a survey of all postsecondary institutions, including universities and
colleges as well as institutions offering technical vocational education beyond the high school
level. This survey, which was initiated in 1986, replaces the Higher Education General
Information Survey (HEGIS).

IPEDS components are institutional characteristics, including institutional activity; fall
enrollment, including age and residence; fall enrollment in occupationally specific programs;
completions; finance; staff; salaries of full-time instructional faculty; and academic libraries.
The higher education portion of this survey is a census of all education institutions.

Higher Education General Information Survey (HEGIS)

This survey was a coordinated effort administered by the National Center for
Education Statistics (NCES), which acquired and maintained statistical data on the
characteristics and operations of institutions of higher education. Implemented in 1966,
HEGIS was an annual universe survey of institutions listed in the latest NCES Education
Directory, Colleges and Universities. It has since been replaced by the IPEDS (see above).

Opening Fall Enrollment in Colleges and Universities. This survey was part of the
HEGIS series, and its response rate was always relatively high, e.g. 92 percent in 1985.

Major sources of nonsampling error for this survey were classification problems, the
unavailability of needed data, interpretation of definitions, the survey due date, and
operational errors.

Earned Degrees Conferred. This survey was always part of the HEGIS series. The
degree classification taxonomy, however, was revised in academic years 1970/71 through
1982/83. Although information from survey years 1970/71 through 1981/83 is directly
comparable, the 1982/83 classification was used on tables with trends on degrees up to 1989
in order to provide consistent data for the entire period. Nonresponse did not appear to be a
signficicant source of nonsampling error for this survey. The return rate over the years was
extremely high, with the response rate for the 1983/84 survey at 95 percent. Nonsampling
error caused by imputation was also minimal for all degree recipients, but may have had a
greater effect on the data for racial/ethnic minorities after 1980/81 because the imputation
method was changed each year.

The major sources of nonsampling error for this survey were differences between the
HEGIS program taxonomy and taxonomies used by the colleges, classification of double
majors and double degrees, operational problems, and survey timing. In the 1979 validation
study, these sources of nonsampling error were found to contribute to an error rate of 0.3
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percent overreporting of bachelor’s degrees and 1.3 percent overreporting of master’s
degrees. The differences, however, varied greatly among fields. No errors were identified
in over 50 percent of the fields selected for the validation study. Categories of fields in
which significant differences occurred were business and management, education,
engineering, letters and psychology. It was also shown that differences in proportion to the
published figures were less than 1 percent for most of the selected fields in which some
errors had been identified.

Beginning with the 1986/87 academic year, the IPEDS Completions Survey replaced
the HEGIS Earned Degrees Conferred survey. There were no imputations for nonresponse
for race/ethnicity in the Completions Survey in 1987 or 1989.

Questions concerning HEGIS/IPEDS can be directed to --

Postsecondary Education Statistics Division
National Center for Education Statistics
555 New Jersey Avenue, N.W,
Washington, D.C. 20208

National Survey of Postsecondary Faculty (NSOPF-88)

The NSOPF was a comprehensive survey of higher education instructional faculty
conducted in the fall of 1987. It was the first such survey conducted after 1963. It gathered
information regarding the backgrounds, responsibilities, workloads, salaries, benefits, and
attitudes of both full- and part-time instructional faculty in 2- and 4-year institutions under
both public and private control. In addition, information was gathered from institutional and
department-level respondents on such issues as faculty composition, new hires, departures
and recruitment, retention, and tenure policies.

The study comprised three major parts: (1) A survey of institutional-level respondents
at a stratified random sample of 480 U.S. colleges and universities; (2) a survey of a
stratified random sample of 3,029 eligible department chairpersons (or their equivalent)
within the participating 4-year institutions; and (3) a survey of a stratified random sample of
11,013 eligible faculty members within the participating institutions. Response rates to the
three surveys were 88 percent, 80 percent, and 76 percent, respectively.

The universe of institutions from which the sample was selected consisted of all
accredited nonproprietary U.S. postsecondary institutions that granted a 2-year or higher
degree and the accreditation of which at the higher education level was recognized by the
U.S. Department of Education. This included religious, medical, and other specialized
postsecondary institutions. According to the 1987 IPEDS, the universe comprised 3,159
institutions. The universe did not include proprietary 2- and 4-year institutions or less than
2-year postsecondary institutions.

69



Further information on this survey may be obtained from --

Postsecondary Education Statistics Division
National Center for Education Statistics
555 New Jersey Avenue, N.W.
Washington, D. C. 20208

National Longitudinal Study of the High School Class of 1972 (NLS-72)

The NLS-72 was the first of a series of ongoing national longitudinal studies
conducted by NCES. In this study comprehensive base year data were collected from a
nationally representative sample of high school seniors in the spring of 1972, prior to high
school graduation. These students were contacted again in October 1973 through April 1974,
October 1974 through April 1975, October 1976 through April 1977, October 1979 through
May 1980, and most recently, May through September 1986.

In addition to these five followup studies, the Postsecondary Education Transcript
Study (PETS) was conducted in 1984. At that time all transcripts were requested for
students who had indicated in one or more of the first four followup studies that they had
received some postsecondary education. :

Information concerning study design, variable definitions, nonresponse rates, and
other technical information for the student surveys can be found in the National Longitudinal

Study: Base Year through Fourth Follow-up (1979) Data Users Manual. Similar information

concerning PETS data can be found in the National Longitudinal Study of the High School
lass of 1972 Postsecondary Education Transcript St Data File User’s Manual and in the

Addendum to NLS-72 Postsecondary Education Transcript File Data User’s Manual for
Revised and Reduced Student, Transcript, Term, and Course Files.

For addtional information, contact --

Postsecondary Education Statistics Division
National Center for Education Statistics
555 New Jersey Avenue, N.W.
Washington, D. C. 20208

High School and Beyond (1980 Seniors) (HS&B)

HS&B is the second longitudinal study conducted by NCES. This study, which was
initiated in 1980, included two high school cohorts--the graduating class of 1980 (the senior
cohort), and the graduating class of 1982 beginning in 1980 when the students were
sophomores (the sophomore cohort). The tables in this Undergraduate Education report are
based on data from the senior cohort surveys. These students were re-surveyed an additional
three times: in March through July of 1982, 1984, and 1986.
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In addition to these three followup studies, a number of supplemental data-collection
efforts have been undertaken. As with the NLS-72 cohort, one of these supplemental studies
involved the collection of postsecondary transcripts. This effort was somewhat more limited,
however, in that transcripts were collected for all students who indicated any postsecondary
education in either of the first two followups or within 4 years of initial contact. These
transcripts covered the first 4.5 years of postsecondary enrollment.

Information concerning study design, variable definitions, nonresponse rates, and
other technical information about the student surveys can be found in High School and
Beyond 1980 Senior Cohort Third Follow- 1986) Data File User’s Manual, Volumes I
and II. Similar information concerning transcript data can be found in High School and
Beyond Postsecondary Education Transcripts Study Data File User’s Manual.

For additional information contact--

Postsecondary Education Statistics Division
National Center for Education Statistics
555 New Jersey Avenue, N.W.
Washington, D. C. 20208

Postsecondary Education Transcript Studies (PETS)

Estimates in the tables of this report are based on information from transcripts for
7,807 students in the NLS-72 cohort who had transcript information indicating some
postsecondary education attendance prior to January 1973 (those who first entered advanced
education in the year of high school graduate) and/for 5,164 students in the HS&B senior
cohort who first entered postsecondary education January 1981. Only data through
December 1977 were used to calculate level attained or length of time needed to complete
any level for the NLS-72 cohort, because this was equivalent to what was available for the
HS&B-80 senior cohort. No self-reported information on postsecondary education attendance
was used. Because the study was limited to information available in transcripts, estimates of
total participation in postsecondary education may vary somewhat from similar self-reported
figures.

Given the nature of college transcripts, many inconsistencies exist in the data that may
affect the estimates reported. Missing term and degree completion dates or missing
transcripts affected about the same proportion of students in both 1972 and 1980 cohorts
(slightly over 20 percent). Because both sets of transcripts were collected and coded at the
same time, problems were dealt with consistently in both cohorts.

For more information about the estimates or the NLS or HS&B data bases, contact --
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Postsecondary Education Statistics Division
National Center for Education Statistics
555 New Jersey Avenue, N.W.
Washington, D. C. 20208

National Science Foundation
Division of Science Resources Studies

New Entrants Survey

The 1988 New Entrants Survey provides data on the demographic, education, and
employment characteristics of recent college graduates in science and engineering (S&E)
fields. These data include estimates of the recent S&E bachelor’s and master’s degree
recipients who have entered the labor force, and thus are a new component of the Nation’s
population of scientists and engineers.

A national sample of recent college graduates was drawn for each of two periods--
those graduating between July 1, 1985, and June 30, 1986 (1986 graduating class), and those
graduating between July 1, 1986, and June 30, 1987 (1987 graduating class).

A two-stage probability sample of graduates was employed for this study. In the first
stage, 274 universities and colleges were selected as the primary sampling units (PSUs). (A
special stratum of predominately minority universities was also assembled; six predominately
black universities and three Hispanic PSUs were selected with probabilities proportional to
measures of size.)

The second stage of the sample involved the selection of graduates within PSUs. The
sampling frame consisted of lists of graduates supplied by the universities chosen in the first
stage sample. The lists generally included data on degree received, major field of study,
year of graduate, and mailing address. Within Hispanic PSUs, all students were
oversampled by a factor of two. Similarly, all students within black PSUs were also
oversampled by a factor of two.

In terms of all individuals for whom a usable address was obtained and who were
eligible to participate (i.e., those who received either a bachelor’s or master’s degree in an
S&E field in either 1986 or 1987), the survey achieved an unweighted return rate of 77.5
percent. Generalized standard errors for the reported S&E fields and definitions are
provided in Characteristics of Recent Science and Engineering Graduates: 1988, National
Science Foundation, NSF 90-305.

Further information can be obtained from NSF by contacting--
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Division of Science Resources Studies
National Science Foundation

1800 G Street, N.W., Room L-609
Washington, D. C. 20550

Survey of Earned Doctorates (SED)

The SED has been conducted since 1958 by the National Academy of Sciences,
National Research Council (under contract for the National Science Foundation), and four
other Federal agencies. Information from this survey becomes part of the Doctorate Records
File, which includes about 950,000 records for doctorates awarded since 1920. (The file
contains only name, gender, field, and doctorate institution for recipients from 1920 to
1957.)

SED forms are distributed to all regionally accredited universities in the United States
and its territories that confer research doctorates. In 1988, there were 358 such institutions.
The forms are collected, in cooperation with the Graduate Deans, directly from the
individuals who have completed requirements for a research doctorate. Research doctorate
degrees such as the Ph.D., Ed.D., or D.Sc. are included in the survey, but nonresearch
doctorates and first-professional degrees (such as the J.D. or M.D.) are not. The data for a
given year include the research doctorates awarded in the 12-month period ending June 30 of
that year.

Research doctorate recipients are asked to provide educational history and
demographic information. Approximately 93 to 95 percent or higher of the annual cohorts of
doctorate recipients responded to the questionnaire between 1986 and 1988. For
nonrespondents, partial data (on degree, field, gender of recipients, and baccalaureate
institution) taken from public sources such as commencement programs, are added to the file.
Estimations are not made for other missing data. Approximately 2 percent of respondents
did not provide information on their race or baccalaureate-origin institution.

Further information on S&E doctorates may be obtained from NSF by contacting --

Division of Science Resources Studies
National Science Foundation

1800 G Street, N.W., Room L-609
Washington, D. C. 20550

Further information on doctorates in all fields can be obtained from the Summary Report:
Doctorate Recipients from United States Universities, various years, published by the
National Research Council, or by contacting --

i



Office of Scientific and Engineering Personnel
National Research Council, Room 412GN
2101 Constitution Avenue, N.W.
Washington, D. C. 20418

b. Non-Federal Agency Sources
American Freshman National Norms

The Cooperative Institutional Research Program at the University of California-Los
Angeles collects data annually on freshman. The survey data are weighted to provide a
normative picture of the American college freshman population for persons engaged in policy
analysis, human resource planning, campus administration, educational research, guidance
and counseling, as well as for the general community of students and parents. The survey
instrument, the Student Information Form (SIF), is revised annually to reflect the changing
concerns of the academic community and of others who use the information. Beginning in
1972, all institutions that have entering freshman classes and that respond to the U.S.
Department of Education’s Higher Education General Information Survey (now IPEDS) were
invited to participate. The responses are therefore a self-selecting sample.

Although almost 300,000 entering freshmen at nearly 600 colleges and universities
returned their forms in time for their data to be considered for inclusion, the normative data
are based on responses from only approximately 200,000 freshmen who had entered 40, 2-
and 4-year institutions. The national norms are based only on data from institutions for
which the coverage of entering freshmen was judged to be representative. This judgment is
based on the percentage of first-time, full-time freshmen who completed the SIF and on
whether the forms were handed out for completed and return during registration, freshman
orientation, or the first few weeks of classes. Four-year colleges are included in the national
norms if over 85 percent of their first-time, full-time freshmen completed the form;
universities must have over 75 percent participation, while 2-year colleges must have 50
percent.

The SIF is designed to elicit a wide range of biographic and demographic data, as
well as data on the student’s high school background, career plans, educational aspirations,
financial arrangements, high school activities, and current attitudes. Those data meeting
minimal quality requirements for inclusion in the norms were differentially weighted to
represent the population of entering freshmen at all higher educational institutions in the
United States. Part-time students and those who are not first-time colleges students (i.e.,
transfers and former enrollees) were excluded from the normative sample.

Further information on this survey may be obtained by contacting --
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Cooperative Institutional Research Program
Higher Education Research Institute
University of California at Los Angeles
320 Moore Hall

Los Angeles, CA 90024

Carnegie Foundation
Carnegie Classification of Higher Education Institutions

The classification system for institutions used in this report was modified from the
1987 Carnegie classification. The 1987 Carnegie classification includes all colleges and
universities in the United States listed in the 1985-86 Higher Education General Information
Survey of Institutional Characteristics.

It groups institutions into categories on the basis of the level of degree offered--
ranging from prebaccalaureate to the doctorate--and the comprehensiveness of their missions.
Five types of institutions were identified in accordance with this classification.

Research-Intensive Universities: These are the 70 leading universities in terms of Federal
financial support of research and development in at least two of three academic years
(1982/83, 1983/84, and 1984/85), provided they awarded at least 50 doctorates in 1983/84.
Examples include University of California at Berkeley, the University of Texas at Austin,
Duke University (NC), and the University of Chicago (IL).

Other Doctorate-Granting Universities: Besides the research-intensive universities, there are
other major doctorate-granting institutions, classified by Carnegie in the categories of
Research Universities II, Doctorate-Granting I, and Doctorate-Granting II. These institutions
have established doctoral programs that awarded at least 20 Ph.D.’s in any field, or 10
Ph.D.’s in three or more fields, in 1983/84. Examples of such universities include lowa
State University, University of South Florida, Howard University (DC), and Rensselaer
Polytechnic Institute (NY).

Comprehensive Institutions: These are institutions that offered a liberal arts program as well
as other programs such as engineering, business administration, and nursing. Many
comprehensive institutions offered master’s degrees, but all either lacked a doctoral program
or the program was extremely limited. Former teachers colleges that broadened their
curricula in the 1960s are included in this category. Examples of comprehensive institutions
include Glassboro State College (NJ), Old Dominion University (VA), Creighton University
(NE), and Aquinas College (MI).

Liberal Arts Colleges: These are predominantly bachelor’s-degree-granting institutions that
award more than half their degrees in liberal arts. Institutions such as Oberlin College are
included, even though they have master’s degree programs. This category also includes a
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group of colleges that awarded less than half their degrees in liberal arts fields, but were too
small (i.e., less than 1,500 students) to be considered comprehensive. Examples of colleges
in this category include Reed College (OR), Bryn Mawr College (PA), the College of
Charleston (SC), and Fisk University (TN).

Specialized Institutions: Specialized institutions are those with a primary focus on technical,
professional, or corporate programs in a range of areas such as theology, medicine,
engineering, business, art, music, law, and teaching. Examples of specialized institutions
include the New Jersey Institute of Technology, the Princeton Theological Seminary (NJ),
the University of Oklahoma Health Science Center, and the Teacher’s College of Columbia
(NY).
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Table A. Institutional categories derived from the
1987 Carnegie classification system

Number Number
Modified Carnegie in awarding S&E
classification codes group baccalaureates
Research-intensive Ll 70 70
Other doctorate- 1.2= 143 138
granting 1.4
Comprehensive 2.1~ 601 568
2.2
Liberal arts 3.1~ 564 518
3.2
Specialized 5.1- 643 172
5159

NOTE: Excludes institutions that did not award bachelor’s or higher
level degrees.

SOURCE: Carnegie Foundation. See the Chronicle of Higher Education,
"Carnegie Foundation’s Classifications of More Than 3,300
Institutions of Higher Education," July 8, 1987, pp. 22-30,
to determine an institution’s classification.
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APPENDIX B

Bachelor’s degrees awarded to blacks
in science and engineering fields, by
institution: 1977-89, selected years

NOTE: Similar tables for each of the
major fields of science and for
engineering are also available
from the author upon request.
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Bachelor’s degrees awarded to blacks in science and engineering,
by institution: 1977-89, selected years

Academic Institution 1977 1979 1981 1985 1987 1989
Alabama
Alabama Agricultural & Mechanical Univ (H) 139 157 90 84 123 95
Alabama State University (H) 102 77 103 98 91 63
Athens State College 3 10 8 9 6 11
Auburn University-All Campuses 14 18 22 38 39 48
Birmingham Southern College 6 3 i 3 0 2
Daniel Payne College 5 0 0 0 0 0
Faulkner University 0 0 0 2 2 1
Huntingdon College 0 2 7 3 1 1
Jacksonville State University 12 24 18 14 20 10
Judson College 1 2 3 4 1 1
Livingston University 4 1 4 18 16 16
Miles College (H) 39 23 14 20 10 10
Mobile College 3 8 5 T 4 2
Oakwood College (H) 39 54 29 30 35 30
Samford University 2 3 10 7 2 1
Southern Benedictine College 3 0 0 0 0 0
Spring Hill College 7 3 2 1 4 6
Stillman College (H) 46 43 46 51 36 41
Talladega College (H) 55 56 61 32 36 26
Troy State University-Dothan 2 5 2 2 3 6
Troy State University-Montgomery 17 12 14 5 8 14
Troy State University-Troy 4 25 20 39 12 31
Tuskegee University (H) 179 176 197 150 183 149
University of Alabama 28 34 62 64 61 51
University of Alabama-Birmingham 32 30 40 36 38 26
University of Alabama-Huntsville 2 2 6 2 10 10
University of Montevallo 2 3 2 0 4 2
University of North Alabama 6 7 6 8 8 5
University of South Alabama 29 12 18 19 20 18
Alaska
University of Alaska-Anchorage 2 S 5 1 0 a
University of Alaska-Fairbanks 0 0 0 1 2 4
University of Alaska-Southeastern 0 0 0 2 0 0
Arizona
Arizona State University 10 14 19 18 17 35
Devry Institute of Technology 1 1 7 9 8 5
Grand Canyon College 2 4 1 I 4 2
Northern Arizona University 5 $ 1 7 5 8
University of Arizona 7 9 12 8 14 14
Arkansas
Arkansas Baptist College (H) 29 37 32 10 0 4
Arkansas College # 2 3 0 0 3
Arkansas State University-All Campuses 11 22 24 21 13 7
Arkansas Tech University 4 S 3 1 2 3
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Bachelor’s degrees awarded to blacks in science and engineering,
by institution: 1977-89, selected years

Academic Institution 1977 1979 1981 1985 1987 1989
Harding University-All Campuses 2 0 0 2 0 1
Henderson State University 15 12 9 6 8 8
Hendrix College 5 2 6 6 7 7
John Brown University 1 0 1 1 0 0
Ouachita Baptist University 2 3 3 5 2 4
Philander Smith College (H) 14 17 8 14 13 11
Southern Arkansas University-All Cam 11 6 6 7 5 4
University of Arkansas-Fayetteville 11 8 19 24 24 31
University of Arkansas-Little Rock 11 16 13 3 8 11
University of Arkansas-Monticello 8 4 6 8 4 6
University of Arkansas-Pine Bluff (H) 75 70 68 37 45 59
University of Central Arkansas 17 10 14 11 8 3
University of the Ozarks 1 0 1 0 2 0
California
Azusa Pacific University 3 8 0 4 0 2
Bethany Bible College 1 0 0 0 0 0
Biola University 0 0 0 0 3 1
California Baptist College 1 1 0 5 2 2
California College of Podiatric Medicine 0 0 1 0 0 0
California Institute of Technology 9 4 1 i 4 4
California Lutheran University 0 1 2 1 1 1
California Maritime Academy 0 1 0 2 3 2
California Poly St U, San Luis Obispo 26 8 8 8 9 7
California Sch Prof Psychology, L A 1 0 0 0 0 0
California Sch Prof Psychology,San Diego 1 0 0 0 0 0
California State College, Bakersfield 9 4 0 1 7 6
California State Polytech Univ, Pomona 21 15 16 15 14 21
California State Univ, Chico 10 6 6 7 2 o
California State Univ, Dominguez Hills 130 107 67 62 52 44
California State Univ, Fresno 20 19 18 17 13 15
California State Univ, Fullerton 10 14 17 17 12 13
California State Univ, Hayward 75 851 42 22 35 44
California State Univ, Long Beach 53 42 55 54 50 37
California State Univ, Los Angeles 80 80 75 28 28 19
California State Univ, Northridge 28 39 40 41 28 39
California State Univ, Sacramento 28 28 31 25 30 31
California State Univ, San Bernardino 28 26 17 12 14 17
California State Univ, Stanislaus 10 9 2 9 0 6
Chapman College 55 28 26 27 26 13
Christ College Irvine 0 0 0 1 0 0
Claremont McKenna College i/ 7 b | 3 6 8
Cleveland Chiropractic College 0 0 0 0 0 2
Cogswell College 0 2 0 0 0 0
Coleman College 0 il 0 0 3 3
College of Notre Dame u 5 2 2 2 1
Dominican College of San Rafael 0 0 1 0 0 0
Fresno Pacific College 0 0 0 0 0 ik
Golden Gate University < 0 1 1 2 0
Harvey Mudd College 0 1 1 1 1 1
Heald Business College - Hayward 0 0 0 0 12 10
Heald Institute of Technol-San Francisco 3 0 0 0 0 0
Holy Names College 4 1 1 1 7 3

82



Bachelor’s degrees awarded to blacks in science and engineering,
by institution: 1977-89, selected years

Academic Institution 1977 1979 1981 1985 1987 1989
Humboldt State University 6 2 5 0 2 4
Immaculate Heart College 3 4 0 0 0 0
John F. Kennedy University 0 0 B 1 0 0
Lincoln University 0 2 0 0 0 0
Loma Linda University 10 9 11 15 12 9
Lone Mountain College 5 0 0 0 0 0
Los Angeles College of Chiropractic 0 0 0 0 0 1
Loyola Marymount University 15 25 17 8 14 13
Menlo College 0 0 0 0 0 2
Mills College 21 8 9 16 5 3
Monterey Institute of Internatl Studies 0 2 0 0 0 0
Mount Saint Mary's College 2 1 0 4 3 2
National University 0 0 0 14 18 29
Naval Postgraduate School 2 0 0 0 0 0
Northrop University 0 2 0 2 1 3
Occidental College 18 12 10 6 5 3
Pacific Christian College 0 11 2 0 0 1
Pacific Oaks College 0 0 0 0 2 2
Pacific Union College 3 2 4 0 1, 2
Pepperdine University 28 17 6 8 3 3
Pitzer College 10 9 6 9 4 10
Point Loma Nazarene College 1 0 0 2 0 3
Pomona College 19 13 5 3 7 5
Saint Mary's College of California 5 10 7 5 2 4
San Diego State University 29 26 27 21 21 14
San Francisco State University 82 83 76 41 38 55
San Jose State University 46 46 44 28 32 30
Santa Clara University 4 2 5 9 4 3
Scripps College 1 2 2 2 4 0
Simpson College 1 0 0 0 1 0
Sonoma State University 15 9 6 7 7 8
Southern California College 0 1 0 1 1 2
Stanford University 79 57 54 64 89 86
The Master's College 0 0 il 0 0 0
United States International University 6 4 3 1 3 1:
University of California-Berkeley 101 99 65 72 93 143
University of California-Davis 41 32 1.7 40 52 61
University of California-Irvine 20 23 21 32 24 33
University of California-Los Angeles 154 139 116 132 155 166
University of California-Riverside 38 28 15 24 23 19
University of California-San Diego 0 0 23 32 26 44
University of California-Santa Barbara 18 16 19 18 15 32
University of California-Santa Cruz 0 0 16 21 17 22
University of La Verne 10 11 6 3 5 5
University of Redlands 10 3 5 4 7 4
University of San Diego 3 3 4 2 0 1
University of San Francisco 13 42 33 54 33 48
University of Southern California 53 61 43 0 204 45
University of the Pacific 4 14 10 11 5 5
West Coast University 0 0 8 0 2 0
Western States College of Engineering 4 2 0 0 0 0
Westmont College 2 2 0 0 1 0
Whittier College 13 6 3 0 0 5
Woodbury University 0 0 0 1 2 1
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Bachelor’s degrees awarded to blacks in science and engineering,
by institution: 1977-89, selected years

Academic Institution 1977 1979 1981 1985 1987 1989

Colorado

Adams State College

Colorado College
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