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The National Science Foundation is committed to
increasing the participation of underrepresented groups both
in the Foundation and in its programs supporting research
and education in science and engineering. One of the
Foundation’s strategic goals, as outlined in the Government
Performance and Results Act Strategic Plan FY 1997-2003,
is to “strive for a diverse, globally oriented workforce of
scientists and engineers.”
recognition that “a diverse science and engineering workforce
that is representative of the American public and able to
respond effectively to a global economy is vitally important
to America’s future.”

Underpinning this goal is a
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[FOREWORD

This report, the 11th in a biennial series, provides data
on the participation of women, minorities, and persons with
disabilities in science and engineering education and
employment. The data and analyses presented here can be
used to track progress, inform the development of policies
to increase participation in science and engineering, and
evaluate the effectiveness of such policies
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[Executlive Sumimary

This report is the 11th in a series of biennial reports on
the status of women and minorities in science and engineet-
ing. The reports are mandated by the Science and Engineering
Equal Opportunities Act (Public Law 96-516), which was
amended in 1998 to include persons with disabilities. The
primary purpose of this report is as an information source
on the participation of women, minorities, and persons with
disabilities in science and engineering.

Changes since the last report in this
series

The 2000 edition examined changes in participation since
the first report in this series was released in 1982. That report
found that many of the findings of the 1982 report
continued to be the case in 2000. Among these are the
relatively small percentages of women and minorities who
earn S&E degrees and who are employed in S&E, the
concentration of women and minorities in specific fields,
the higher rates of part-time employment and unemploy-
ment for women than for men, the lower salaries earned
by women than by men, the lower salaries earned by
minorities than by whites, and the lower percentages of
women than of men in full professorships. The first Women
and Minorities in Science and Engineering report in 1982 did not
present data on persons with disabilities.

Like its predecessors, the current report found differ-
ences between men and women and among racial/ethnic
groups in high school completion rates, college enrollment
rates, field choice, employment, rank and tenure status,
salaries, and work activities. Although women are more likely
than men to complete high school and to enroll in college,
they are less likely than men to choose S&E fields—at all
levels of education and in employment. Within science and
engineering, women are more prevalent in some fields—
psychology, the social sciences, and the biological sciences—
than others. Women are more likely than men to be
employed part time and to be unemployed; women doctoral
scientists and engineers employed in educational institudons
are less likely than men to be tenured or to have the rank of
full professor; and women scientists and engineers receive
lower salaries than men.

The high school completion and college enrollment rates
of blacks and Hispanics continue to increase, and the
numbers and percentages of members of these groups who
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complete bachelor’s, master’s and doctoral degrees in S&E
are also growing. However, they remain less likely than whites
and Asians to graduate from high school, enroll in college,
and graduate from college. Bachelor’s and master’s degree
field choice 1s now similar among whites, blacks, Hispanics,
and American Indians. Blacks, Hispanics, and American
Indians earn roughly the same percentage of all S&E degrees
as they do of non-S&E bachelor’s degrees.

There are differences in the educational attainment and
S&E labor force participation rates of persons with and
without disabilities. Students with disabilities are less likely
than those without to graduate from high school, to enroll
in college, and to graduate from college. Among scientists
and engineers, one-third of those with disabilities were out
of the labor force in 1997, compared with 11 percent of
those without disabilities. Scientists and engineers with
disabilities also had higher unemployment rates than those
without. Students with and without disabilities differ little,
however, in undergraduate major and S&E occupation, and
relatively few differences exist between scientists and
engineers with and without disabilities in terms of salaries,
percentages in management, peréentages that are full
professors, and field distribution.

Recent trends have shown some improvements in areas
that were identified as specific concerns in the previous
report—the declining numbers and percentages of women
in computer science and the declining numbers and
percentages of minorities in engineering. In computer science,
the numbers of women and men earning bachelor’s degrees
in 1998 rose substantially—by 8 percent for women and
9 percent for men; this was the second consecutive increase
for women and the fourth consecutive increase for men.
Women continued to account for 27 percent of all computer
science bachelor’s degree recipients. In engineering, both the
numbers of Asian, black, Hispanic, and American Indian
undergraduates and their percentages of engineering
enrollment increased in the 1990s; concurrently, the number
of white engineering students decreased.

Results are mixed regarding the effects of changes in
legislation or policy on graduate enrollment. Two of the
other specific issues addressed in the previous report—the
higher attrition rates of minorities in undergraduate education
and the paucity of data on persons with disabilities in S&FE
education—continue to be cause for concern.

xiii
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Executive Summary

New concerns

In addition to the trends and issues that have persisted
over time, several new concerns have been raised in the last
few years:

* The “digital divide”: differences in access to
computer technology by sex, race/ethnicity, and
disability status

* International differences in participation of
women in S&E

* The decline in male enrollment

* Changing demographics: growth and diversity
in the Asian population

* Defining disability: changes over time and
differences among sources

The digital divide

Computer and Internet access are becoming increasingly
important in American society. According to the Department
of Commerce, the share of households with Internet access
rose from 26 percent in 1998 to 42 percent in 2000, and the
share that have computers rose from 42 percent in 1998 to
51 percentin 2000." Concern has been raised about a digital
divide in the United States between computer “haves” and
“have-nots” and the extent to which this digital divide can
exacetbate existing inequalities. One area in which this concern
has been particularly focused is education. Although
availability of computers in the classtroom has grown over
the past decade, teachers in schools with a high percentage
of minority students were less likely than those in schools
with a low percentage of minority students to have
computers and to have access to the Internet. They were
more likely to report that they had outdated, incompatible,
or unreliable computers. Teachers in schools with a high
percentage of minority students were less likely than teachers
in schools with a low percentage of minority students to
use computers or the Internet for a wide range of activities—
for example, for Internet research and creating instructional
materials.

Availability and accessibility of computers is also an issue
for students with disabilities. Barriers to use of advanced
telecommunications by students with disabilities include
insufficiently trained special education teachers (cited by 47
percent of public schools surveyed), not enough computers
available to students with disabilities (34 percent), not enough
computers with alternative input/output devices (38 percent),
and inadequate evaluation and support services to meet the
special technology needs of students (39 percent).

'us. Department of Commerce, Falling Through the Net: Toward Digital Inclusion,
report of a joint study by the Economics and Statistics Administration and
the National Telecommunications and Information Administration (2000),
http://www.esa.doc.gov/ fttn00.htm. o

o f

International differences in participation of
women in S&E

Increasing global competition, the worldwide expansion
of S&E education, and the recent release of the latest
international study of science and mathematics education
have resulted in increased attention to international differences
in S&E education and employment. Although the United
States is among the top countries in the world in terms of
numbers and percentages of first university degrees in S&E
earned by women, Italy, Spain, and France award far higher
percentages of doctoral degrees in the natural sciences to
women (68, 44, and 41 percent, respectively) than is the case
in the United States (32 percent).

The decline in male enrollment

The decline in the percentage of undergraduates who
are male (from 58 percent in 1968 to 44 percent in 1997) at
the same time that the proportion of college-aged individuals
who are male has increased” has been the subject of numer-
ous conferences and articles, and has led to some calls for
“affirmatve action” for males. Declining percentages of
males have occurred in total enrollment, total bachelor’s
degrees, and S&E bachelor’s degrees, and exist across all
racial/ethnic groups. Looking more closely, however, it is
only the numbers of white male students that have actually
decreased; the numbers of Asian, black, Hispanic, and
American Indian male undergraduates have in fact increased
since 1984. Thus, in the case of these racial/ethnic minorities,
the decrease in the percentage of undergraduates who are
male 1s attributable to a more rapid increase in the number
of females than of males. The greatest disparity between
male and female enrollment and degree attainment occurs
among minorities and low-income students. In the case of
whites, the decrease in the percentage of undergraduates
who are male is attributable to a decline in the number of
male students concurrent with an increase in the number of
female students. Recent (1991 through 1997) declines in white
male undergraduate enrollment were concurrent with declines
in the white college-age (18- to 24-year-old) population.

Growth and diversity in the Asian population

According to the latest US. Bureau of the Census
projections for the population of the United States,
minorities (Asians, blacks, Hispanics, and American Indians)
are expected to be close to half (47 percent) of the resident
population by 2050. As of 1999, they collectively constituted

*U.S. Bureau of the Census, Statistical Abstract of the United States: 1999
(Washington, DC, 1999).
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28 percent of the population. By 2050, non-Hispanic whites
should constitute 53 percent of the US. population, down
from 72 percent in 1999,

Due to immigration trends, the largest growth is
projected in the numbers and percentages of Hispanics and
Asians. Asians are expected to increase from 4 percent of
the US. population in 1999 to 9 percent in 2050, and
Hispanics from 12 to 24 percent. Relatively little growth is
projected for non-Hispanic blacks and American Indians;
these groups would increase from 12 to 13 percent and
from 0.7 to 0.8 percent, respectively.

Asians, although a small percentage of the population,
are not considered underrepresented in science and
engineering. Asians were 4 percent of the U.S. population in
1999 and 11 percent of the people employed in S&E
occupations in that same year. Asians, though, are a large
and diverse population, comprising many groups that differ
in language, culture, and length of residence in the United
States. Representation in S&E among these subgroups may
in fact vary greatly, but data are generally not available for
Asian subgroups.

Defining disability: Changes over time

Increases in the numbers and percentages of students
with disabilities over time reflect changes in definitions and
in the distribution of types of disabilities, as well as increases
in opportunity. The percentage of college freshmen who
reported having disabilities increased from less than 3 percent
in 1978 to 9 percent in 2000. Much of this increase reflects
an increase in students reporting learning disabilities; this
category grew from 15 percent of those with disabilities in
1988 to 41 percent in 1998. Freshmen who had learning
disabilities were- more likely than freshmen with other

6:1

disabilities to be white and to have significantly higher parental
income. The percentage of students with other disabilides
decreased from 1988 to 1998—students with visual
impairments decreased from 31 percent of freshmen with
disabilities to 13 percent; students with orthopedic
impairments dropped from 14 to 9 percent.

Elementary and secondary students participating in
Federal programs for children with disabilities have been
increasing both in number and as a fraction of total public
school enrollment. Between 1990 and 1999, the number of
students who participated in Federal programs for children
with disabilities increased 30 petrcent, rising from 4.3 million
to 5.5 million students. Part of this growth is due to an
increase in the number of students identified with specific
learning disabilities. This type of disability continued to be
the most prevalent one, with 51 percent of all students ages
6 through 21 participating in Federal programs for children
with disabilities identified as having specific learning
disabilities. Students with specific learning disabilities increased
from approximately 2.1 million to 2.8 million students from
1989/90 to 1998/99. The number of students with “other
health impairments” also went up dramatically during this
period—from approximately 53,000 students (or 1 percent
of all students with disabilities ages 6 through 21) in 1989/
90 to approximately 221,000 students (or 4 percent of the
total) in 1998/99. The increase in the number of children
with “other health impairments™ is largely due to increases
in the identification and provision of services to children
with attention deficit disorder and attention deficit
hyperactivity disorder, two recently established disability labels
that do not constitute a separate category. Concurrent with
these numerical increases, progress has been made in serving
students in most disability categories in more inclusive settings.
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Overview

This report, the 11th in a series of biennial publications,
documents both short- and long-term trends in the partici-
pation of women, minorities, and persons with disabilities
in science and engineering education and employment. The
reports are mandated by the Science and Engineering Equal
Opportunities Act (Public Law 96-516).

The primary purpose of this report is as an information
source; it offers no endorsement or recommendations on
policies or programs. The previous edition of this report
(NSF/SRS 2000) examined changes in participation since
the first report in the series was released in 1982. That report
found that many of the findings of the 1982 report continued
to be the case in 2000. Among these trends are the relatively
small percentages of women and minorities who earn S&E
degrees and who are employed in S&E, the concentration
of women and minorities in specific fields, the higher rates
of part-time employment and unemployment for women
than for men, the lower salaries earned by women than by
men, the lower salaries earned by minorities than by whites,
and the lower percentages of women than of men in full
professorships. The first Women and Minorities in Science and
Engineering report in 1982 did not present data on persons
with disabilities, thus no changes between 1982 and 2000 in
participation of persons with disabilities were reported in
the 2000 report. Each report in the series since 1982 has
included some data on this population.

The current report focuses on several new concerns—
the “digital divide,” international differences in participation
of women in S&E, the decline in male enrollment, growth
and diversity in the Asian population, and changes over time
in definitions of disability and differences in definitions
among sources. This report also examines the specific
concerns addressed in the immediately preceding report to
see if they are still relevant and looks at changes that have
occurred over the past decade in participation of women,
minorities, and persons with disabilities in S&E education
and employment.

Organization of this report

This report 1s organized into six chapters. The first five
examine differences between men and women, among
racial/ethnic groups, and between persons with and without

ERIC

IToxt Provided by ERI

ﬂmﬁf@@ﬂw@ﬁi@ﬁ

disabilities in five areas of S&E education: precollege
education, undergraduate enrollment, undergraduate degrees,
graduate enrollment, and graduate degrees. The sixth chapter
examines S&E employment.

Data in this report are presented by sex, by race/ethnicity,
and by disability status. Where possible, data are disaggre-
gated further—e.g., by Hispanic subgroup, by sex and race/
ethnicity jointly, by disability status and sex, by disability status
and race/ethnicity——in order to present a more complete
picture of participation in S&E education and employment.
Where relevant, data are disaggregated by such variables as
socioeconomic status and teacher qualifications to better
understand the factors related to participation in science and

engineering.

Racial and ethnic categories

In October 1997, the US. Office of Management and
Budget announced new governmentwide standards for the
collection of data on race and ethnicity (published as U.S.
OMB 1999). Previously, racial/ethnic groups were identified
as white, non-Hispanic; black, non-Hispanic; Hispanic; Asian
or Pacific Islander; and American Indian or Alaskan Native.
Because the old standards were in effect when the data for
this report were collected, the racial/ ethnic groups described
here are designated by the old standards. In the text, these
groups are referred to as white, black, Hispanic, Asian, and
American Indian, respectively. Where data collection permits,
subgroups of the Hispanic population are identified (e.g,
Mexican, Puerto Rican).

In chapters 2 to 5, data by race/ethnicity are generally
presented for US. citizens and permanent residents only.
This is because some of the underlying surveys do not collect
race/ethnicity data for people with temporary visas. In chap-
ter 6 (which covers employment), the data by race/ ethnicity
are for all individuals, including those on temporary visas;
no distinctions by citizenship are made. Less than 2 percent
of employed scientists and engineers have temporary visas.

Broad demographic characteristics
of the U.S. population
Data on the demographic composition of the popula-

tion is often useful in comparing the relative percentages of
groups (men and women, various racial/ethnic groups, and

1
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persons with and without disabilities) participating in S&E
education and employment. By way of background, text
tables 1 and 2 provide data on the numbers and percentages
of women, minorities, and persons with disabilities in the
U.S. population by age group. In 1999, women were roughly
half of the resident population of the United States. Whites
were 72 percent, blacks 12 percent, Hispanics 12 percent,
Asians 4 percent, and American Indians less than 1 percent
of the population. Blacks and Hispanics constituted higher
percentages of the younger population (those less than
25 years old) than of the older population. The US. Census
Bureau (2001) estimates that in 1997, about 20 percent of
the population had some form of disability and about
12 percent had a severe disability.

According to the latest Census projections of the US.
population, minorities (Asians, blacks, Hispanics, and Ameri-
can Indians) are expected to be close to half (47 percent)
of the resident population by 2050 (U.S. Bureau of the Cen-
sus 2000). As of 1999, these groups constituted 28 percent
of the population. By 2050, non-Hispanic whites would
constitute 53 percent of the US. population, down from
72 percent in 1999. Due to immigration trends, the largest
growth is projected in the numbers of Hispanics and Asians.
Asians are projected to increase from 4 percent of the US.
population in 1999 to 9 percent in 2050; Hispanics from 12
to 24 percent. Relatively little growth is projected for non-
Hispanic blacks and American Indians; these groups would
increase their representation in the total U.S. population from
12 to 13 percent and from 0.7 to 0.8 percent, respectively.

Data sources and reliability

The data underlying this report come from a number
of non-Federal and Federal sources, primarily surveys
conducted by the National Science Foundation’s Division
of Science Resources Statistics and the National Center for
Education Statistics. Some of the data sources used in the
report are sample surveys and therefore have differing
degrees of reliability. This report states differences in
comparisons of groups or in trends in the data over time
only if they are statistically significant at the 95 percent
confidence level (i.e., the reported difference could be due
to chance only 5 or fewer times in 100). Where possible, the
impact of nonsampling errors such as incomplete coverage
and nonresponse has been taken into account in the report’s
analyses. For more information on the statistical reliability,
limitations, and availability of the data presented in this
report, see appendix A.

idig

Because information may have been released since the
publication of this report, see the National Science Founda-
tion website at http://wwwnsf.gov/sbe/sts/pubdata.htm
for the most recent data available.

Availability and Comparability of Data on
Persons With Disabilities

The data on persons with disabilities in science and
engineering are seriously limited for several reasons, which
should be kept in mind in reading this report. Operational
definitions of disability vary greatly and include a wide
variety of physical and mental conditions. Data about
disabilities are frequently not maintained in compre-
hensive institutional records. Many data sources rely on
self-reporting of disabilities. For these reasons, measures
of disability, including numbers of persons, impacts, or
services received, are likely not to be comparable across
different data collections. In this respect, these data differ
from other concepts where definitions meet specified
and agreed-upon standards—e.g., for variables such as
sex, race/ ethnicity, citizenship, enrollment, fields of study,
earned degrees, labor force participation or occupation—
or follow generally accepted conventions—e.g., such as
those for full- or part-time enrollment or employment.

Readers should be particularly attentive to technical
characteristics of any data on persons with disabilities. It
is essential to ascertain how those persons were identified
(e.g., self-report, registered to receive services); what
conditions or needs were identified as disabilities; and
how measures of disabilities, or the severity or impact
of the disability, were determined.

It is particularly important to be cautious in comparing
incidences of disability reported by different surveys.
Differences in definitions, survey respondents, and
methodologies may exceed real differences and hence
lead to incorrect conclusions.

This report draws from multiple data sources in
discussing persons with disabilities and their participation
in S&E education and in the workforce. Each chapter
includes notes describing in general the sources of data
for persons with disabilities. Appendix A includes a
detailed discussion of the data sources and the questions
used to obtain the information.
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Text table 1
Resident population of the United States, by sex, race/ethnicity, and age: 1999
Age
Less 75 and
Sex and race/ethnicity Total {than5| 5~9 | 10-14] 15-19] 20-24 { 25-29 | 30-34 | 35-39 | 4044 | 45-49 | 50-54 | 55-59 | 60-64 | 65-74 | older
Number (in thousands)

Total.covieeree e 272,691] 18,942] 19,947| 19,548] 19,748] 18,026| 18,209} 19,727 22,545 22,268] 19,356] 16,446] 12,875] 10,514] 18,218] 16,321
Male......oooecveririeereee 133,277 9,683{ 10,208} 10,012| 10,151} 9,183 9,055} 9,771] 11,216} 11,039] 9,501} 7,998} 6,183] 4,968{ 8,199 6,112
Female........coonrireeueenennes 139,414 9,259} 9,739} 9,537} 9,597| 8,843| 9,154| 9,956] 11,329] 11,229| 9,856| 8,448} 6,693] 5,546{ 10,020{ 10,211
White.....ooveeeeeieircrsen] 196,049} 11,871} 12,749} 12,913} 13,117] 11,903] 12,159] 13,508{ 16,157| 16,482| 14,702} 12,898] 10,226] 8,372| 14,945 14,046
Asian/Pacific Islander...... 10,186 836 810] 763] 765 717] 846] 888 900f 856 731] 575 407 323 471 298
BlACK.......ccrvereeereererari 33,002] 2,603} 2,961] 2,926 2,891| 2,556] 2475 2,522 2,748 2,619] 2,140} 1,617] 1,236] 1,014] 1,618 1,168
Hispanic.... 31,337} 3,467] 3,243] 2,739 2,780| 2,690} 2,570| 2,660} 2,583| 2,165} 1,658[ 1,257] 932| 747} 1,102 744
American Indian.............

Alaskan Native............. 2,026 165 184 207 195 160 160 148 156 147 124 99 75 58 82 67
Percent

Total oo 100.0] 100.0] 100.0{ 100.0{ 100.0{ 100.0{ 100.0§ 100.0] 100.0f 100.0f 100.0{ 100.0{ 100.0f 100.0] 100.0} 100.0
Male......oooveeeririceeci 489] 511 5121 512] 514 509 4977 495 497] 496 49.1] 486] 480] 47.3| 450} 374
Female.....ooeeeernnerenonas 51.1] 489] 488] 488] 486] 49.1] 503f 505 503| 504 509{ 514f 520f 527| 550] 626
WHhItE......covvveneieerrereried 71.9] 627] 639] 661 664} 660] 668] 685 717 7401 76.0F 784] 794 796] 820 86.1
Asian/Pacific Islander...... 37 44 41 39 39 40 46 45 40 38 38 35 32 341 26 1.8
Black.. 12.1 13.7} 148} 150 146] 142{ 136] 128 122 118 11.1 9.8 96 96 8.9 7.2
Hispanic......... . 115] 183] 163} 140} 141 149 141 135] 115 97 8.6 76 72 74 6.0 46
American Indian/.............

Alaskan Native.............. 0.7 0.9 0.9 1.1 1.0 09 0.9 0.8 0.7 0.7 0.6 0.6 0.6 0.6 0.5 0.4

SOURCE: U.S. Bureau of the Census, Statistical Abstract of the United States: 2000 (Washington, DC: U.S. Govemnment Printing Office, 2000).
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Text table 2
Population of the United States, by disability status and age: 1997
Age
Disability status Total lessthani5| 1524 | 2544 | 4554 | 55-64 [ 65andolder
Number (in thousands)
TOtAL oo rrsraees s 267,665 59,606 36,897 83,887 33,620 21,591 32,064
52,596 4,661 3,961 11,200 7,585 7,708 17,480
32,970 2,256 1,942 6,793 4,674 5,233 12,073
19,626 2,405 2,019 4,407 2,911 2,475 5,407
Percent
100.0 100.0 100.0 100.0 100.0 100.0 100.0
196 78 10.7 13.4 226 35.7 54.5
123 38 5.3 8.1 139 242 377
7.3 4.0 55 5.3 8.7 11.5 16.9

NOTE: See appendix A for definition of "severe disability.”

SOURCE: U.S. Bureau of the Census, Americans With Disabilities: 1997, Current Population Reports, P70-73, table 1, http//www.census.gov/prod/200 tpubs/p70-73.pdf.
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Chapter 1

Precolllege Eaducation

Overview

Precollege mathematics and science education provides
a foundation for subsequent higher education and employ-
ment in science and engineering. Although gains have been
made by females and underrepresented minorities (ie.,
blacks, Hispanics, and American Indians) in mathematics and
science coursetaking and achievement—as measured by
elementary and secondary assessment test scores and college
entrance examination scores—some differences remain when
compared to male and white students. Differences in
mathematics and science coursetaking and achievement also
exist between students with disabilities and those without.
These differences by sex, race/ethnicity, and disability status
in coursetaking and achievement can become a basis for
unequal technological, mathematics, and science literacy as
well as unequal participation in further mathematics and
science education and subsequent S&E employment.

This chapter examines differences in mathematics and
science coursetaking and achievement among women,
minorities, and students with disabilities; discusses factors
related to elementary and secondary school coursetaking in
mathematics and science; and presents high school comple-
tion rates.

Differences in coursetaking and
achievement

The number and type of precollege courses taken in
mathematics and science are important indicators of
preparation for undergraduate majors and coursetaking as
well as of general scientific literacy. They are also two of the
major factors positively related to elementary and secondary
mathematics and science achievement (Oakes 1990, US. ED/
NCES 1995).

Between 1990 and 1998, the percentage of high school
graduates who had taken advanced mathematics and science
coursework increased. In 1990, 13 percent of all high school
graduates reported that they had taken precalculus. By 1998,
that proportion had increased to 23 percent. There was a
similar increase in advanced science coursework: between
1990 and 1998, the percentage of high school graduates
taking chemistry rose from 49 to 60 percent. (See appendix
table 1-1.)

!

Gains in science and mathematics coursetaking have
occurred for both male and female students and for students
in all racial/ethnic groups. Despite these gains over time,
some differences in coursetaking remain, particularly among
racial/ ethnic groups and between students with and without
disabilities. These differences are related to variations in science
and mathematics achievement.

Mathematics coursetaking

Females

From 1990 to 1998, both male and female high school
students experienced gains in mathematics coursetaking, (See
appendix table 1-1.) In 1998, similar percentages of graduates
of both sexes had completed various high school math
courses. Specifically, 60 percent of male and 64 percent of
female high school graduates had taken algebra II. The
proportions were also similar for both sexes, albeit much
lower, for more advanced high school math courses:
23 percent of graduates of both sexes had taken precalculus,
and 11 percent of both had taken calculus. (See appendix
table 1-11.)

Minorities

The petcentages of black and Hispanic students taking
higher level mathematics courses increased between 1990
and 1998. In 1990, 41 percent of black high school graduates
had taken algebra II; by 1998, 56 percent had taken this
course. Similatly, 56 percent of black high school graduates
in 1990 had taken geometry, and 3 percent had taken calculus.
These percentages had increased by the end of the decade
to 73 and 7 percent, respectively. (See appendix table 1-2.)

Differences in mathematics coursetaking were less across
racial/ethnic groups in 1998 than in 1990, but still existed.
Black, Hispanic, and American Indian high school graduates
in 1998 were less likely than their white or Asian counterparts
to have taken higher level mathematics courses. (See figure
1-1.) While 65 percent of white and 70 petcent of Asian
students had taken algebra II, 56 percent of blacks, 48 percent
of Hispanics, and 47 percent of American Indians had taken
this course. Asians were the most likely of any racial/ethnic
group to have taken the most advanced mathematics courses.
More than 40 percent of Asian high school graduates had
taken precalculus and 18 percent had taken calculus in 1998,
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Figure 1-1
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SOURCE: U.S. Department of Education, National Center for Education Statistics, Digest of Education Statistics 2000, NCES 2001-034 (Washington, DC 2004).
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Analysis/precalculus Caleulus

By contrast, 25 percent of white, 16 percent of American
Indian, 15 percent of Hispanic, and 14 percent of black
students had taken precalculus; and 12 percent of white,
7 percent of black, and 6 percent each of Hispanic and
American Indian high school graduates had taken calculus.
(See appendix table 1-2.)

Students with disabilities

Twelfth grade students with disabilities earned, on
average, one-half less credit in mathematics in 1992 than
did those without disabilities.' (See appendix table 1-3.) Dif-
ferences were not great by type of disability. The average
number of mathematics units completed varied from 2.3
for those with learning disabilities to 2.6 for those with physical
problems.

Science coursetaking

Although both male and female high school students
experienced gains in science coursetaking between 1990 and
1998, some differences remained. (See appendix table 1-1.)
In 1998, female high school graduates were more likely than
their male counterparts to have taken biology and chemistry,
and males were more likely than females to have taken
physics: 91 percent of males and 94 percent of females had

1Thc source of these data is the National Center for Iiducation Statistics,
National Education Longitudinal Study, 1988. In this study, students were
identified as disabled by their parents.

taken biology, 57 percent of males and 64 percent of females
had taken chemistry, and 32 percent of males and 26 percent
of females had taken physics.

Minorities

As in mathematics, blacks, Hispanics, and American
Indians are taking more science classes than in the past. The
percentages of black, Hispanic, and American Indian
graduates taking chemistry and physics generally increased
between 1990 and 1998. In 1990, 40 percent of black,
38 percent of Hispanic, and 35 percent of American Indian
high school graduates had taken chemistry. By 1998, these
percentages had increased to 54, 46, and 47 percent,
respectively. In 1990, 15 percent each of blacks and American
Indians and 13 percent of Hispanics had taken physics; by
1998, 21 percent of blacks, 19 percent of Hispanics, and
16 percent of American Indians had taken this course before
graduation. (See appendix table 1-2.)

Despite these gains, the percentages of black, Hispanic,
and American Indian graduates taking chemistry and physics
are well below those of whites and Asians. In 1998, 63
percent of white and 72 percent of Asian high school
graduates had taken chemistry, and 31 percent of white and
46 percent of Asian students had taken physics.
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Students with disabilities

Seniors with disabilities had earned about one-half less
science credit in 1992 than those without disabilities. (See
appendix table 1-3.) Among those with disabilities, students
with emotional problems and those with multiple disabilities
earned the fewest science credits by the 12th grade.

AP coursetaking

Females

Females accounted for more than half (56 percent) of
all AP examination candidates in 2000. They were, however,
less likely than males to take AP examinations in certain
mathematics and science subjects. In 2000, females made
up 46 percent of AP test takers in all math subject areas and
44 percent in all science subject areas. They were more than
half (58 percent) of the AP test takers in biology, 47 percent
of the test takers in calculus AB, 44 percent of the test takers
in chemistry, and 38 percent of the test takers in calculus

BC. (See appendix table 1-4.)
Minorities

The proportion of nonwhite students taking AP exams
increased from 12 percent in 1978 to 33 percent in 2000
(College Board 2000). In that year, 12 percent of the students
taking AP examinations were Asian, 10 percent were His-
panic, 5 percent were black, and 0.5 percent were American
Indian (another 6 percent were “other’” or not stated). (See
appendix table 1-4.) Asians were a higher percentage of
mathematics and science AP test takers than they were of all
AP test takers—they accounted for 25 percent of calculus
BC test takers and 20 percent of AP chemistry test takers in
2000, but only 12 percent of all AP test takers. Conversely,
Hispanics were a lower percentage of math and science AP
test takers than they were of all AP test takers. Although
Hispanics made up 10 percent of the students taking AP
exams in all subjects, they were 5 percent of AP chemistry
test takers and 3 percent of calculus BC test takers in 2000.

Science and mathematics achievement

Females

Results of the 2000 NAEP mathematics assessment
show a statistically significant difference between males and
females in average scores in grades 8 and 12 but no statistically
significant difference in grade 4. (See appendix table 1-5.)
Slight differences favoring males at some grade levels were

evident in the percentages performing at the proficzent and
advanced levels of achievement.” (See appendix table 1-6.)

The 1999 NAEP long-term trend assessment in mathe-
matics shows slight increases in the average scores between
1990 and 1999, and no statistically significant differences
between male and female students’ average scale scores at
ages 9, 13, and 17 in 1999. (See appendix table 1-7.)

Among 4th and 8th graders, female students scored
lower than male in the 2000 NAEP science assessment. On
the other hand, the differences in males’ and females’ science
scores at grade 12 were not statistically significant. (See
appendix table 1-5.)

NAEDP long-term trend assessments in science show no
statistically significant narrowing of the gap between male
and female students’ science scores atages 13 and 17 between
1990 and 1999. In 1999, males scored 6 points higher than
females at age 13 and 10 points higher at age 17; no
statistically significant difference existed between male and
female science scores at age 9. (See appendix table 1-8.)

The International Gender Gap in Eighth
Grade Mathematics and Science
Achievement

The United States is one of many natons wotldwide in
which there was no difference between eighth grade boys
and girls in mathematics achievement in 1999 (US. ED/
NCES 2001e). No statistically significant difference was
found between the math scores of eighth grade boys
and gitls in the United States and most other countties
that participated in the Third International Mathematics
and Science Study - Repeat (TIMSS-R). Only four
nadons—Czech Republic, Iran, Israel, and Tunisia—
showed differences between boys and girls in math
achievement.

In science, eighth grade boys outperformed girls in the
United States and 15 other nations. The countries with
the largest differences between boys and girls in science
scores were the Czech Republic, England, and Iran. There
were no differences between boys and gitls in science
achievement in 22 other countries.

fe
.

2
"NAEP uses three achievement levels—basic, proficient, and advanced—to
measure level of knowledge and skills. The basic level denotes partial mastery
of the knowledge and skills that are fundamental for proficient work at a
given grade. The profizent level represents solid academic performance; students
reaching this level demonstrate competency with a range of challenging
subject matter. The adranced level signifies supenor performance at a given
grade. These performance levels are cumulative—students performing at the
advanced or proficient level also perform at the preceding level(s).
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Minorities

Results of the 2000 NAEP mathematics assessment
show persistent differences in average mathematics scores
across racial/ethnic groups in the 4th, 8th, and 12th grades.
Math scores for black, Hispanic, and American Indian
students remain substandally lower than those for white and
Asian students at each grade level.’ In 12th grade, the average
mathematics assessment scores for blacks (274), Hispanics
(283), and American Indians (293) were at least 15 points
lower than the scores for whites (308) and Asians (319).
(See appendix table 1-5.)

Differences by race/ethnicity also existed in the per-
centages performing at the proficiency levels in mathematics.
Among 4th, 8th, and 12th grade students in 2000, at least
20 percent of white students at each grade level scored at
or above the proficient level, compared with 14 percent or
less of black, Hispanic, and American Indian students. (See
appendix table 1-6.) Higher percentages of black, Hispanic,
and American Indian students than of whites at all three
grade levels scored below the basic proficiency level in
mathematics.

The 1999 NAEP long-term trend assessments in
mathematics show no change in the gaps between white
and Hispanic students at ages 9, 13, and 17 between 1990
and 1999. (See appendix table 1-7.) The gaps in mathematics
scores between white and black students at ages 9 and 13
also did not change between 1990 and 1999; among
17-year-olds, however, the gap in math scores between white
and black students widened.

Differences in science scores also persist across racial/
ethnic groups. In 2000, scores for white students in grade 4
were greater than those for blacks, Hispanics, and American
Indians. Scores for white and Asian students were generally
higher than those for black and Hispanic students in grades
8 and 12. Among 12th graders, average science scores were
154 for whites, 153 for Asians, 128 for Hispanics, and 123
for blacks. (See appendix table 1-5.)

The 1999 NAEP long-term trend assessments in science
show no change in the gaps between white and Hispanic
students or those between white and black students at ages
9, 13, and 17 between 1990 and 1999. (See appendix table
1-8.) At age 9, for example, the gap between white and
Hispanic students was 31 points in 1990 and 34 points in
1999. The gap between white and black 9-year-olds was
41 points in both 1990 and 1999.

Students with disabilities

Available data on students with disabilities provide
limited information on their access to, and success in,
mathematics and science. Students with disabilities made up

3 . . .
No data are available for Asian students n grade 4.

P,

11 percent of all students in grade 4, 9 percent of those in
grade 8, and 5 percent of those in grade 12 in 1996 (US.
ED/NCES 1997c). These students took fewer science and
mathematics courses, had lower grades, and had lower
achievement scores than students without disabilities. Students
with disabilities had lower average high school grades in
mathematics and science than those without disabilities in
1992. (See appendix table 1-3.)

Factors related to coursetaking and
achievement

School characteristics (such as courses offered and
teacher education and experience), student characteristics
(such as family income), and mathematics and science
coursetaking are all correlates of academic achievement (U.S.
ED/NCES 2000c). In addition, national, state, and school
district policies regarding teacher qualifications and curricula
vary, resulting in differences in access to high-quality teachers
and higher level mathematics and science courses.

School characteristics

The type and amount of school resources devoted to
instruction contribute to the quality of science and mathe-
matics education. School characteristics that correlate with
student achievement include availability and quality of science
and mathematics courses, availability and use of technology,
and access to qualified teachers (U.S. ED/NCES 1995 and
1998c, Oakes 1990, and Weiss 1994).

Availability of AP and advanced math and
science courses

Students who take advanced mathematics and science
courses, including advanced placement (AP) courses,* in high
school are more likely than those who do not to major in
science and engineering in college (U.S. ED/NCES 2000b).
However, such advanced courses are not available in all high
schools. In 2000, only about 60 percent of the nearly 22,000
high schools (both public and private) in the United States
offered AP courses (College Board 2000).

Availability—or rather, the unavailability—of AP courses
may be an issue for certain racial/ethnic groups. Although
the availability of AP courses has increased over time nation-
wide, not all schools in a given state participate in the
program. States where less than half of the schools participate
in the program are mainly in the mountain and west north
central regions of the United States. These states—Alaska,
Idaho, Iowa, Kansas, Missouri, Montana, Nebraska, North

"The AP program, sponsored by the College Board, consists of nationally
standardized curricula in 32 subjects. Students can earn college credits by
passing exams in these subjects.



Women, Minorities, and Persons With Disabilities in Science and Engineering: 2002 9

Dakota, South Dakota, and Wyoming—have low concen-
trations of underrepresented minority students.> Additionally,
there are a number of states in the South where less than
half of the schools participate in the AP program. These
states—Alabama, Arkansas, Louisiana, and Mississippi—
have high concentrations of underrepresented minority
students (College Board 2000).

Availability and use of technology

The availability of computers in the classroom increased
over the past decade. Neatly all public school teachers
reported in 1999 that at least one computer was available
somewhere in their school, and more than 80 percent report-
ed that they had computers available in their classrooms
(US. ED/NCES 2000d). Computet usage is related to
mathematics achievement. Seventeen-year-old students who
said they had access to computers in the classroom scored
higher on the 1999 Natonal Assessment of Educational
Progress (NAEP) long-term mathematics assessment® than
did their peers who said they did not have access. Fur-
thermore, students who had used a computer to solve
mathematics problems scored higher than those who said
they had never done this (US. ED/NCES 2000b).

Access to technology is more of a given for white
students than for minority students.” Teachers in schools
with 50 percent or more minority students were generally
less likely than those in schools with minority enrollment of
20 percent or less to have access to the Internet in the
classroom, and to use computers or the Internet for a wide
range of teacher and student activities—for example, for
student Internet research and in gathering information for
lesson plans. Teachers in schools with 50 percent or more
minority enrollment also were more likely to report that
they had outdated, incompatible, or unreliable computers
than those in schools with less than 6 percent minority
enrollment. (See appendix table 1-9.)

‘Technology in the classroom can influence the instruction
of students with disabilities. The very presence of a personal
computer or Internet access, or such telecommunications
advances as closed captioning in video media, can enable
students with disabilities to communicate and participate in
classroom activities on a more equal basis with students who

5, . . .
These states do, however, have relatively large numbers of American Indian
students.

“The main NAEP assessment measures students’ performance in a number
of subjects, including mathematics and science, in the 4th, 8th, and 12th
grades. It uses up-to-date subject frameworks and the latest in assessment
methodology. A second NAEP assessment involves long-term trend assessment;
this measures students’ performance in mathematics, science, and reading at
ages 9, 13, and 17 using the same procedures and questions that were instituted
in the carly 1970s. The data in this chapter generally refer to the main
assessment.

Minority students include black, Hispanic, American Indian, and Asian
students.

do not have disabilities. Moreover, efforts to increase acces-
sibility for persons with disabilities often increase accessibility
for others as well. For example, closed captioning—originally
implemented for people who are deaf—is now being used
by people learning English as a second language (NRC 1997).

Not all of these advances, however, are accessible by
all people in all situations. The National Center for Education
Statistics (1997a) cites numerous batriers to more widespread
use of advanced telecommunications by students with
disabilities, including:

* Insufficiently trained special education teachers
(cited by 47 percent of public schools surveyed)

* Inadequate evaluation and support services to
meet the special technology needs of students
(39 percent)

* Insufficient number of computers with alterna-
tive input/output devices (38 percent)

* Insufficient number of computers available to
students with disabilities (34 percent)

Teacher qualifications

Teacher quality, as measured by their preparation and
qualifications, is one of the strongest correlates of student
achievement, including mathematics achievement (Darling-
Hammond 1999, Sanders and Rivers 1996). Access to highly
qualified teachers in science and math varies by race/ethnicity.
Higher student test scores are associated with teachers with
bachelor’s or master’s degrees in the subjects they teach
(Goldhaber and Brewer 1997) and with teachers who
majored or minored in the relevant subject (Wenglinsky
2000); this is particulatly true in science and mathematics.

Many states, however, are having difficulty in finding
and recruiting adequately prepared teachers; consequently,
they are hiring and granting provisional certification to
teachers without adequate preparation in the subjects they
are assigned to teach. Many who teach mathematics and
science are not adequately prepared in those subjects, and a
large proportion of those who are not adequately prepared
can be found in schools with large numbers of minority
students (CAWMSET 2000).

Minority students are less likely to have teachers with
master’s degrees, less likely to have teachers in math or science
courses who are trained or certified in math or science
respectively, and less likely to have experienced teachers than
are white students. Teachers at schools with 50 percent or
more minority enrollment in 1998 were less likely to have a
master’s degree than teachers at schools with low (5 percent
or less) minority enrollment (U.S. ED/NCES 1999b).
Further, mathematics teachers in public secondary schools
with 50 percent or more minority enrollment were less likely
than those in schools with less than 10 percent minority
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enrollment to have majored in mathematics and less likely
to be certified in mathematics (US. ED/NCES 1998a).
Schools in the top quartile for high concentrations of
minority students were more likely than those with lower
concentrations to have teachers with 3 or fewer years of
experience: 21 percent of teachers in schools with high
minority enrollment had 3 or fewer years of experience
versus 10 percent of those in schools with low minority
enrollment (US. ED/NCES 2001b).

Characteristics of Math and Science
Teachers

Elementary mathematics and science teachers are over-
whelmingly female. In grades 1 to 4 in 2000, 90 percent
or more of math and science teachers were female. (See
appendix tables 1-10 and 1-11.) In grades 9 to 12, there
is a more even distribution of male and female teachers:
in 2000, half of the science teachers and 55 percent of
the mathematics teachers in these grades were female.

Elementary and secondary mathematics and science
teachers are also overwhelmingly white. For example, in
grades 9 to 12, 4 percent of both math and science teach-
ers were black. About 2 percent of secondary mathematics
teachers and 3 percent of secondary science teachers were
Hispanic. American Indians and Asians accounted for
about 1 percent each of mathematics teachers in these
grades, and for about 2 percent each of the science
teachers.

Although state and district policies in the United States
differ greatly on standards for teacher education and certi-
fication,? teachers in schools with high minority enrollment
are as likely to be certified as those in schools with low
minority enrollment. Teachers at schools with 50 percent or
more minority enrollment in 1998 were as likely to have
regular or standard state certificates or advanced professional
certificates as teachers at schools with low minority enroll-
ment (US. ED/NCES 1999b).

Relatively few full-time public school teachers feel very
well prepared to address the needs of minority students or
students with disabilities. In 1998, 20 percent of teachers of
such students reported that they felt “very well prepared”
to address the needs of students with limited English

’In some states, teachers are required to complete a bachelor’s degree with a
major in the subject area, take coursework in education, and complete 18 weeks
of student teaching. In other states, teachers do not need even a minor in the
subject area, take less coursework in education, and complete only 6 weeks
of student teaching (Darling-Hammond 1999).

b
Y
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proficiency or from diverse cultural backgrounds; 21 percent
felt very well prepared to address the needs of students
with disabilities.” Among those whose primary teaching
assignment was math or science, relatively few felt very well
prepared to address special student needs: of those teaching
such students, 13 percent reported feeling very well prepared
to address the needs of students with limited English
proficiency or from student populations with diverse cultural
backgrounds, and 19 percent felt very well prepared to
address the needs of students with disabilities (U.S. ED/
NCES 1999b)."

Student characteristics

Family income and parents’ education

Socioeconomic status (parental occupation, education,
and income) is highly correlated with mathematics
achievement (Ekstrom, Goertz, and Rock 1988; U.S. ED/
NCES 1997b). In 1996, students in grades 4, 8, and 12 whose
parents had less than a high school education scored lower

Racial/Ethnic Distribution of Students With
Disabilities

Although blacks were 15 percent of the resident popu-
lation aged 6 through 21, they were 20 percent of the
students in this age range served under IDEA in the 1998/
99 school year. (See appendix table 1-12.) Black students
accounted for 34 percent each of students ages 6 through
21 identified as having developmental delays and mental
retardation. Asians were 4 percent of the general popula-
tion of students aged 6 through 21, and 2 percent of
students identified as having disabilities. American Indians
were 1 percent of the general population aged 6 through
21 and 1 percent of students with disabilities. The per-
centage of Hispanic students with disabilities (13 percent)
was similar to their percentage in the resident population
of students ages 6 through 21 (14 percent). White students
were 66 percent of the resident population ages 6
through 21 and 64 percent of the students with disabilities.
Their representation among students with disabilides is
greater than their representation in the resident population
in five disability categories—speech or language impait-
ments (68 percent), orthopedic impairments (67 percent),
other health impairments (76 percent), visual impairments
(70 percent), and traumatic brain injury (70 percent.)

9Thirty-three and 41 percent, respectively, felt moderately well prepared to
address the nceds of such students.

mTwenty-cight and 40 percent, respectively, felt moderately well prepared.
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on the NAEP science and mathematics assessments than
did students whose parents had higher levels of education.
Similarly, those students eligible for the free or reduced price
lunch program (an indicator of parental income) scored
lower than those not eligible (U.S. ED/NCES 1996b).

Black and Hispanic students are more likely than white
or Asian students to come from low-income families. In
1998, more than half (52 percent) of Hispanic students and
almost half (48 percent) of black students aged 3 to 17 had
annual family incomes of less than $25,000."" In contrast,
just 17 percent of white students and 22 percent of Asian
students had annual family incomes of less than $25,000
(US. Bureau of the Census 1999)."

Differences in parental educatdon and family income
are not the only factors that relate to the racial/ethnic
differences in test scores, however (Jencks and Phillips 1998).
For example, the 1996 grade 8 mathematics and science
scores of black and Hispanic students lagged those of whites
and Asians even among students whose parents graduated
from college. (See appendix table 1-13.)

"Data are for the 50 states and District of Columbia only.

12 . . .
Comparable data for American Indians are not available from the Census’s
Current Population Survey because of small sample size.

Attitudes toward science and mathematics

Differing attitudes toward science and mathematics and
different perceptions about their performance in these
subjects are evinced by members of both sexes and members
of different racial/ethnic groups. One factor in the
differences between male and female students in science and
mathematics achievement may be these differences in attitude.
Females generally have less positive attitudes toward science
and math than do males. (See figure 1-2.) In 2000, female
4th and 12th graders were less likely than their male
counterparts to agree with the statement “T like mathematics”
(an indicator of their attitudes about mathematics). In grades
4, 8, and 12, females were less likely than males to agree
with the statement “I like science.” And among students in
all three grades, females were less positive than males
regarding their mathematics and science performance:
specifically, they were less likely than males to agree with the
statements “T am good at mathematics” and “T am good at
science.” (See appendix tables 1-14 and 1-15.)

Black and Asian students generally say they like mathe-
matics more than do white students. In 2000, black 4th and
8th graders and Asian 8th and 12th graders were more likely
than their white counterparts to agree with the statement “I
like mathematics.” In 8th and 12th grades, Asian students
were more likely than students in most other minority groups
to agree with the statement “I am good at mathematics.”

Figure 1-2

by sex: 2000
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In 2000, the various racial/ethnic groups were similar
in liking science in grade 4. Among 8th and 12th graders,
black and white students—and among 12th graders, Asian
students—were more likely than Hispanic students to like
science. At all three grade levels, Hispanics were less likely
than whites and blacks to think that they were good at science.

National, state, and district policies

Finance

In the United States, the bulk of public education is
funded through local taxes and bonds. Funding thus varies
widely from one school district to another depending on
the wealth of the community. Although there is much debate
about the relationship between school funding and student
achievement, most recent research indicates that, although
total expenditures per pupil may have little effect on achieve-
ment, the additional school resources devoted to student
instruction that are made possible by better funding may in
fact have sizable effects on achievement (Jencks and Phillips
1998).

Curricular requirements

States vary widely in the specific mathematics and science
courses they require for graduation.” Roughly half of all
states do not have any requirements at all for specific math
or sctence courses. Most have requirements for a specified
number of courses. In 2000, 24 states required between 2.5
and 4.0 credits of mathematics, and 19 states required
between 2.5 and 4.0 credits of science (CCSSO 2000). Dif-
ferences in curricular requirements, though, are not likely to
account for racial/ethnic differences in achievement. In
the 1993/94 school year, public school districts with high
(50 percent or more) minority enrollment were more likely
than districts with low (less than 5 percent) minority
enrollment to have graduation requirements that met or
exceeded the National Commission on Excellence in
Education’s recommendations of 3 years of mathematics
and 3 years of science (US. ED/NCES 1998a).

Classroom placement

The Individuals With Disabilities Education Act (Public
Law 105-17) mandates that students with disabilities be
educated with those who do not have disabilities to the
maximum appropriate extent. Students with disabilities may
be served in regular classrooms and be provided with special

“See National Center for Public Policy and Higher Education (2000) for data
by state on academic preparation for higher education (high school
completion; eighth grade achicvement in mathematics, reading, and writing;
SAT scores; and percentage passing AP examinations).

A

services via a resource room or may receive instruction at a
variety of special sites. The reasoning behind this mandate is
that special education students who spend more time 