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African American Women in Science:
Experiences from High School through the
Post-Secondary Years and Beyond1
SANDRA L. HANSON
This essay uses data from the National Education Longitudinal Survey
(NELS) to provide information on the science achievement, access
(course-taking), and attitudes of young African American women at
various points in the science education system. In addition, it uses recent
data from the NELS 2000 panel to examine these young women’s entry
into science occupations in the early adult years. This essay also examines the extent to which their experiences differ from those of young
white women. There is a growing—but limited—body of research that
suggests that in spite of barriers the science system sets up for women,
minorities, and minority women, it cannot be assumed that members of
these groups will be equally disinterested in science. Using a multicultural gender framework, I argue that gender systems in the African American community provide young women with a unique set of resources
that might be important for generating interest and success in science.
In one of the most extensive studies of young African American women’s
science experiences from the early high school years to the early adult
years, fi ndings show that there is a continued interest and involvement
in science, often more so than that for young white women.
Keywords: African American women / science / education / occupations /
NELS
In the United States, young women’s participation in many aspects of
science education continues to be lower than that of young men. As a
result, women remain underrepresented in science and science-related
occupations—one of the most elite and influential sectors of the U.S. labor
force (Hanson et al. 1999; National Center for Education Statistics 2000a,
2000b; National Science Board 2000; National Science Foundation 2000).
This shortage of women is a reflection of the continuing bias and gender
inequity in science. A focus on the science experiences of women, as an
undifferentiated group, has been typical of researchers and federal data
collection agencies and policymakers. It has limited the amount of information available on subgroups of women. However, researchers increasingly have come to the conclusion that not all women have the same experiences in science education and occupations and that our understanding
of the unique talents, interests, and experiences of subgroups of women is
heightened when we consider their experiences through a multicultural
lens (Hanson and Palmer-Johnson 2000; Mau et al. 1995).
©2004 NWSA Journal, Vol. 16 No. 1 (Spring)
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Preliminary research has found that young African American women
are particularly interested in and engaged in science—at least during the
high school years (Hanson and Palmer-Johnson 2000; Mau et al. 1995;
National Center for Education Statistics 2000a). In spite of this interest,
African American women encounter racism and sexism in the science
domain and remain underrepresented in science programs and science
occupations (Kenschaft 1991; Malcolm et al. 1998; National Science Board
2000; National Science Foundation 2000; Vining-Brown 1994).
The goal of this research is to provide information on a wide array of
science experiences for young African American women at various points
in the science education system. Entry into science occupations in the
early adult years is also examined. Reports by the National Science Foundation (2000) and the National Science Board (2000) have gone a long way
in providing increasing amounts of information on diverse populations in
science education and occupations. However, the data are often provided
for race groups and gender groups, but not for race/gender subgroups. Even
when subgroups are mentioned, the information provided is often minimal. The focus is usually on objective measures of science experience
such as standardized achievement tests, course-taking (or major), and type
of occupation with few insights into young women’s attitudes about and
perceptions of their abilities and future experiences in science. In addition, longitudinal data are seldom included, and information tends to be
presented only for certain sectors of the science pipeline (e.g., secondary
school vs. post-secondary school vs. occupations).
Questions about the level of young African American women’s involvement in various areas of science (access, achievement, attitudes) at multiple points in time and the extent to which these experiences differ from
those of young white women are of interest here. Research questions are
answered using data from the National Educational Longitudinal Study
(NELS) (National Center for Education Statistics 2002). These data provide
a detailed map of the science experiences of a cohort of young African
American women as they move from the 8th grade (surveyed in 1988)
through high school (surveyed in 1990 and 1992) to post-secondary education (surveyed in 1994) and beyond (surveyed in 2000). This research is
one of the first to look at the science experiences of women in the newest
(2000) NELS panel.

Background
A Multicultural Lens
The multicultural approach to understanding gender comes out of recent
work by women of color who have attempted to correct past biases in the
social sciences (Collins 1990; Zinn and Dill 1996). An awareness of the
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white, middle-class bias of much work on gender led to a focus on the
intersection of race, class, and gender (Andersen and Collins 1995; Glenn
1985; Rothenberg 1992; West and Fenstermaker 1995). This work posits
that it is the combination of statuses that make for a particular group’s
attitudes, position, and opportunities (Lorber 2001). Collins (1990) has
been particularly effective in describing this approach. She suggests that
people can be simultaneously oppressed and oppressor, privileged and
penalized; no one form of oppression is primary. Rather there are layers
of oppression, within individual, community, and institutional contexts.
Collins also argues that each of these locations is a potential site of resistance. This approach emphasizes the unique subcultures of minority
women and the role of these cultures in affecting both the structures that
limit and direct women’s lives as well as the agency that allows them to
retain some control and influence within these structures (Hanson and
Kraus 1998, 1999). The unique subculture of African American gender
systems is important background for understanding the science experiences of young African American women.
Research has suggested that gender systems in African American
subcultures might provide young women a unique set of resources—
resources that might be important for generating interest and success in
science. The cultural context of the African American community is one
that historically saw women working and heading families (Andersen
1997). African American women continue to have high rates of labor force
participation and do not perceive work and family roles as confl icting
(Collins 1987). Instead of work being in opposition to motherhood, it is
seen as an important dimension of motherhood. And it is the perceived
incompatibility between science careers and family pursuits that keeps
many women from entering and pursuing science degrees and occupations
(Matyas 1986; Ware and Lee 1988).
Historical analyses have suggested that the tradition of male dominance in white families in the United States has not been replicated
in African American families. In part because of the legacy of slavery,
the African American family has been typified by greater equality in
family decision making and division of labor (Gutman 1976; Hill 1971;
Kane 2000). As a result of these arrangements it has been suggested that
gender roles are more egalitarian here than in white families (Wade 1993).
Wilcox (1990) found that African American women are more dissatisfied
than white women with the amount of power women have in society and
Dugger (1988) found that they were also more aware of gender discrimination. These patterns contribute to greater self-esteem, independence, and
assertiveness as well as high educational and occupational expectations
among young African American women (and their parents) relative to
other women (Andersen 1997; Hanson and Palmer-Johnson 2000; Hill
and Sprague 1999; National Center for Education Statistics 2000a). All
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of these characteristics have been shown to be related to success in science (Hanson 1996). In my earlier examination of the high school science
achievement process (Hanson and Palmer-Johnson 2000), my colleague
and I found that African American families compensate for disadvantages on some resources (e.g., socioeconomic status) by providing young
women with an excess of other resources (e.g., unique gender ideologies,
work expectations, and maternal expectations). And unlike white parents,
they sometimes provide more of these resources to their daughters than
their sons. Similarly, Higginbotham and Weber (1992) found that African
American families put a greater stress on education and occupation as
sources of mobility for their daughters (relative to white families) since
they do not see marriage as a source of mobility (as white families are
more likely to).

African American Women in Science
Although the last few decades have seen progress for women in science,
the sciences continue to be a male domain (Hanson et al. 1999; National
Center for Education Statistics 2000a, 2000b; National Science Board
2000; National Science Foundation 2000). The culture of science was
historically, and is currently, a male culture that is often hostile to women
and minorities (Harding 1986; National Science Foundation 2000; Rossiter
1982). The tendency in science research has been to talk about “women’s”
experiences and focus on women (or minorities) and not acknowledge
variation within these groups. Hence there is relatively little research on
minority women in science (Burbridge 1991; Catsambis 1995; Clewell and
Anderson 1991). Does the science system equally discourage all women
from entering the sciences? There is little evidence available to answer
this question. However, the literature discussed here suggests a construction of gender in the African American community which does not mirror
that in the white community. The confluence of a science system that is
hostile to women, minorities, and most likely minority women, with an
African American gender system that might provide unique resources in
science, is of interest here.
Some have argued that since women do less well in science than men
and minority group members do less well in science than members of the
majority, there will be a double disadvantage for young African American
women in science (Clewell and Anderson 1991; Vining-Brown 1994). The
argument is one of double jeopardy that assumes an additive effect of the
two statuses—female and African American. It is true that members of
non-Asian minorities and women do less well in science when compared
to whites and men respectively (National Science Foundation 1999), and
there is some evidence that young African American women experience
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special barriers in science (Carwell 1997; Clewell and Anderson 1991;
Hueftle et al. 1983; Malcolm 1976; Vining-Brown 1994). However, there
is a growing (although still limited) body of research that suggests that in
spite of the barriers which the science system sets up for women, minorities, and minority women, we cannot assume that members of these
groups will be equally disinterested in science. Some research shows that
African American youth in general hold more positive attitudes about
science than any other subgroup (Hueftle et al. 1983) and that African
American girls in particular are very positive about science (Creswell and
Exezidis 1982), sometimes more so than their white counterparts ( Mau
et al. 1995). Interestingly, African American women are more likely than
other women of color to hope to become mathematicians (a male domain
related to science) (Duran 1987; Kenschaft 1991).
My earlier research on African American women’s science experiences
during the high school years, revealed that African American women do
as well as (and sometimes better than) white women on a majority of science measures (Hanson and Palmer-Johnson 2000). Recent data from the
National Science Foundation (2000) suggest that experiences in science
from post-secondary school through occupations are distinctly different
for women from different race/ethnic groups. The data suggest that, African American females are increasingly present in science. For example,
African American women earned more than half of the bachelor’s degrees
in science and engineering awarded to their race/ethnic group in 1997.
And (during the same year) African Americans were the only race group
where women earned over half of the master’s degrees in science and
engineering. African American women earned 46 percent of the Ph.D.s
awarded to African Americans in science and engineering in 1997 while
white women earned 38 percent of the degrees awarded to whites. Finally,
data from the National Science Foundation (2000) suggest that African
American women make up a much larger portion of African American
scientists (36%) than is the case for white women (22%). It should be
noted that many of these percentages were not presented in the body of
the National Science Foundation report (2000) but rather were calculated
from figures in Appendix A. When these figures are examined with a
focus on percentages of women within race groups that are pursuing science degrees and occupations, the results often suggest a distinctly higher
representation among African American women relative to white women.
It is important to keep in mind, however, that although the percentages are sometimes higher for African American women than for white
women, the raw numbers are often very small. For example, although
(within race/ethnic groups) African American women earned a higher percentage of science and engineering Ph.D.s than did white women in 1997,
the actual number of African American women and white women earning
these degrees was 280 and 5,180 (National Science Foundation 2000).
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Although it cannot be assumed that African American women will be
more discouraged in science than white women, this is not to say that
these young women are able avoid racism and sexism in their pursuit of
science. Existing studies of African American women in science document considerable barriers that these women face (Kenschaft 1991; Malcolm 1976; Ovelton Sammons 1990; Vining-Brown 1994). However, the
potential for continued interest in and engagement with science in the
white male science domain is what my research examined. In later phases
of the project, the dynamics and sources of support and discouragement
will be explored in greater depth.

Research Questions
A number of questions are addressed in this research. First, what are the
science experiences (access, achievement, and attitudes) of young African
American women in the 8th grade? A review of the reports on science
education leads to the hypothesis that young African American women
will start out with a high level of interest and course-taking in science.
Race comparisons may show a level playing field, or maybe even an advantage of young African American women over young white women. Young
African American women will not, however, experience high levels of
science achievement (as measured by standardized test scores) relative
to white women.
Another question of interest is, how do the science experiences of
young African American women change as they pass through the high
school, post-secondary, and early years in the labor force? How do these
experiences compare to those of young white women? It is expected that
as the young women progress through the white, male-dominated education system, their interest and course-taking (or likelihood of majoring
or getting a degree or eventually a job) in science will lessen but, as a
group, they may still be more likely than young white women to pursue
science.
Data and Methods
The fi rst goal of the study is to chronicle the science education experiences of a nationally representative group of young African American
women. The National Educational Longitudinal Survey (NELS) provides
an excellent data source for this activity. NELS is a nationally representative, longitudinal data set collected under the auspices of the National
Center for Education Statistics (2002). The base year data for NELS were
collected in 1987–88 on a nationally representative sample of 24,599
eighth graders (approximately aged 13) from 1,000 schools. They were
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interviewed again in 1990 when they were in the 10th grade, in 1992
when they were high school seniors, and in 1994 when they were two
years out of high school. The fourth follow-up was conducted in 2000
(approximately aged 25). The data include extensive information on a
wide variety of science education experiences. Analyses are based on
those who participated in all three survey years. Those who dropped out
of high school are not included. All analyses include weights that control
for sample attrition and nonresponse. Since NELS weights were created
to project to the total U.S. high school youth population, I adjusted the
weights back to sample size. The sample I used consists of 581 young
African American women and 3,365 young white women.
The NELS data are a valuable tool for showing the science experiences
of representative samples of U.S. youth. The longitudinal nature makes
them an excellent source of insight for transitions in the science educational pipeline and thus the development (and loss) of youth who exhibit
talent in science. The data are frequently used to guide educators and
policymakers. No one has used this data set to focus specifically and in
detail on the experiences of young African American women. With the
most recent (2000) panel of information on the NELS cohort, the NELS
provides the richest source of information available on the science experiences of young people from age 13 (middle school) through the high
school, undergraduate, and post-college years.
Measures of Science Experiences (NELS)
NELS has excellent longitudinal data (over a 12-year period) on the science
experiences of a cohort of young people who were in 8th grade in 1988.
In this research I did not include the social sciences in the defi nition of
science. Majors and occupations involving physical science, mathematics, medical science, computer science, engineering, and technology were
included. Three of the most important aspects of science experience
encompass science access, science achievement, and science attitudes
(Hanson 1996). NELS includes extensive measures of each (see Table A.1
for a full list of these measures within each survey year). For example,
measures of access include enrollment in accelerated science (8th grade),
chemistry (10th grade), university/college physics classes (2 years out
of high school), and science major or degree (including those in math,
engineering or technology) since leaving high school (2 years out of high
school and 8 years out of high school). Measures of achievement include
(among others) grades in science and standardized science test scores
during the high school years as well as science occupations in the posthigh school years. Measures of attitudes include (among others) responses
to questions about looking forward to science classes, feeling challenged
in these classes, being interested and doing well in science, as well as
others which ask about the importance of science in the respondent’s
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future (measured during the high school years). A question about the
occupation that the respondent plans to have at age 30 (coded here as science or not science) is also included in the attitudinal questions.
Analyses
I use descriptive statistics to detail the science experiences of a cohort
of young African American women (and the young white women in the
comparison group) in the 1988 through 2000 NELS panels. T-tests are
used to determine whether the experiences of the two groups of women
are significantly different at each point in time. In order to take full
advantage of the longitudinal data, odds ratios for continuing in science
given earlier course-taking, achievement, or interest are calculated for
the young African American women and for the young white women.
Odds for continuing in an area of science given earlier success in that area
(access, achievement, attitudes) as well as odds for doing well on other science indicators given success in one (e.g., odds of taking chemistry in 10th
grade given positive attitudes in 8th grade) are also calculated for the two
groups.2 This analysis will provide insight about the effect of early success
and interest in science (e.g., in the 8th grade) on later science experiences.
Researchers are increasingly documenting the early course-taking and
positive science attitudes of young African American women. The unique
longitudinal data provided in the NELS are important for their ability to
connect these early science experiences to later ones, aiding the attempt
to chronicle and explain the science experiences of these minority women
from the early high school years to the post-secondary years and beyond.
Later analyses will use the NELS data on families, schools, and peers as
well as qualitative data being collected in a web survey to help explain
the trends found here.
Findings
Science Access. Means showing young women’s access to science, by race,
are reported in Table A.1. As expected, there are a number of variables
on which there are no race differences and a number on which there is
an African American advantage. There are fewer comparisons showing
a white advantage than an African American advantage. Results suggest
that in 8th grade, young African American women are much more likely
to be in advanced, enriched, or accelerated science courses than is the case
for young white women (40% vs. 24%). In 10th grade there are no differences in the amount of course work in chemistry. Similarly, in 12th grade
there are no race differences in the young women’s enrollment in science
classes over the past two years, although young white women were more
likely to be taking a science class at the time of the survey. When those
attending college were asked (2 years out of high school) about coursetaking and majors, there were no differences in chemistry course-taking.
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However, young white women were more likely to have taken a physics
course (12% vs. 8%). But it was young African American women who were
more likely (almost twice as likely) to report a science major (at their first
college/university attended, 25% vs. 14%). By the time the young women
were eight years out of high school there were no race differences in their
report of whether or not their first or second degree was in science. But
the African American women were considerably more likely to report that
they would like a degree in science by age 30 (26% vs. 15%).
Science Achievement. Means showing young women’s achievement in
science, by race, are also reported in Table A.1. As expected, there is considerable white advantage here. But when it is occupational achievement
(not school achievement as measured by grades or standardized test scores)
that is examined, this white advantage disappears. Starting in 8th grade,
the young white women were more likely to get higher grades in science
(in 10th grade as well) and to score higher on standardized science exams
(in all 3 high school years). The race difference in science exam scores was
consistent across the three measurement periods. However, eight years
out of high school (2000) it is young African American women who were
more likely to report a current/most recent job that was in science (22%
vs. 17%). And all other job reports (measured 2 years out of high school)
show no race difference.
Science Attitudes. Means for variables measuring science attitudes presented in Table A.1 reveal a distinctly positive attitude toward science on
the part of African American women in the early years of high school.
These young women, when asked in the 8th grade (1988), were more likely
than young white women to look forward to science class (59% vs. 55%).
In the same year, they were more likely than young white women to feel
that science would be useful in their future (70% vs. 65%). Two years later
(1990), in 10th grade, they were more likely than young white women to
say that they often work hard in science class (64% vs. 55%). However, by
the last year of high school (1992) these patterns shift and it is young white
women who claim more interest in science (49% vs. 42%). In the same
year, there are no race differences in respondent reports on how well they
do in science. But the trends reverse again in the early adult years (2000)
when the young women have been out of high school for eight years.
Almost one-third (31%) of the young African American women reported
that the occupation that they plan to have at age 30 will be in science. Less
than one-quarter of young white women reported such plans (24%).
Odds of Continuing in Science. Tables A.2 and A.3 show the odds for
young African American and young white women of continuing in science given earlier engagement in science. Table A.2 shows the odds of
continuing within areas of science (e.g., earlier access leading to later
access) and Table A.3 shows the odds of continuing within one area given

African American Women in Science

105

engagement in another (e.g., earlier attitudes leading to later access). Findings in Table A.2 indicate that within science access, the odds of a young
woman (African American or white) continuing in science courses and
programs given earlier course-taking are significantly higher than for
young women who did not have earlier access to science. For example,
the odds of a young woman who was in 8th grade advanced science going
on to take chemistry in 10th grade were .36 for African American women
and .44 for white women. For young women who had not been in the 8th
grade advanced science class the odds of being in 10th grade chemistry
were considerably lower (.12 for African American women and .17 for
white women). However, in two of the three sequences examined, the
odds for continuing on were higher for African American women than
for white women.
Table A.2 also shows that in two of the three science achievement
sequences, earlier achievement was significantly related to later achievement for both African American and white women. The connection
between high science grades at earlier and later points was higher for
young white women than for young African American women. However,
the connection between having a science occupation two years out of high
school and having a science occupation eight years out of high school was
higher for the African American women than for the white women.
Finally, Table A.2 shows the odds of earlier positive attitudes leading
to later positive attitudes toward science. Here, for the young African
American women (but not the white women), earlier experiences are not
as strongly related to later experiences as they were in the areas of science
access and achievement. Although the odds of having positive attitudes in
10th grade were higher for those who had positive attitudes in 8th grade
than for those who did not, later sequences did not show this trend.
These findings suggest that young African American women with positive attitudes about science early on may not continue to be as positive
about science in later years. But they also suggest that an absence of
positive attitudes earlier does not preclude the chance of having positive
attitudes later. It makes sense that early and later engagement is less
highly correlated in science attitudes than it is in access and achievement
where course-taking and knowledge tend to be cumulative along a set
curriculum.
Table A.3 shows the sequences for which the odds of having success
in one area of science were significantly related to the odds of success
in another area for the sample of African American women. A consideration of all possible sequences revealed significant associations in only
two areas. These involved the influence of earlier positive attitudes on
later access and the influence of earlier access on later achievement. In
some, but not all of the cases, the relation between earlier success and
later success was also significant for young white women. The findings add important detail to my earlier findings that show significant
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science course-taking and positive science attitudes among young African
American women in the early high school years. These early experiences
in science are setting the stage for success in other areas of science as
well. Interestingly, it is the early course-taking that seems to increase the
odds of being in science occupations in later years—the area of science
achievement where young African American women sometimes have an
advantage over young white women.

Discussion and Conclusions
In the research presented here, a multicultural gender framework was used
to gain insight into the aspirations and characteristics encouraged among
young women in the African American community. This examination
suggested that simple assumptions about the mismatch between women
and science are often based on experiences of white women. In fact, in the
African American community, gender is constructed in a very different
way and many of the characteristics that are considered appropriate for
females (e.g., high self-esteem, independence, and assertiveness, as well
as high educational and occupational expectations) are not inconsistent
with characteristics that contribute to success in science. It is this push
into the sciences in the context of the white, male science culture that is
often hostile to those who are not white or not male, which makes young
African women’s experiences an important area of study.
This examination of young African American women’s science experiences from 8th grade through the early adult years (12 years later) in three
areas of science (access, achievement, and attitudes) revealed considerable
interest in and access to science for young African American women.
However, it is attitudes, even more than access, where young African
American women distinguish themselves. Starting in 8th grade, and continuing into the early adult years, young African American women are
often more positive about science than their white counterparts.
Findings from the NELS survey also show considerable access (coursetaking) to science among young African American women. As with the
findings on attitudes, this greater access continued through the post-high
school years. One of the largest race differences revealed by the NELS
data involved the percentage of women taking advanced, enriched, or
accelerated science courses in 8th grade—40 percent of young African
American women but only 23 percent of young white women. Although
the percentages were smaller in the post-high school years, young African
American women still outpaced young white women on some indicators
of science access. For example, the young African American women were
more likely to report (2 years out of high school) that they had majored
in science at a post-secondary institution and (8 years out of high school)
that they expected a degree in science by age 30. Notably, a consideration
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of the relationship between science success in the early years, and success in later years, revealed that this early access to science courses and
programs is critical in increasing the odds that young African American
women will have science jobs in their early adult years.
It was in the area of science achievement where young African American women in the NELS sample fared the least well. When achievement
in science education (as measured by grades and standardized exams)
was considered, young white women in the sample always scored higher.
These findings are corroborated by other research showing that young
African American women score lower on standardized science exams
than do young white women (Clewell and Andersen 1991; Hanson 1996).
Testing biases that favor middle-class white students are most likely part
of the explanation for this trend (Lomax et al. 1995). It should be noted,
however, that one of the most unexpected results from the NELS survey
came in achievement and it revealed an advantage for the young African
American women. When they were asked as young adults (8 years out of
high school) about their current or most recent job, African American
women were more likely than white women to report a job in science.
This finding should not come as a surprise given some of the recent data
available on minority women in science occupations (National Science
Foundation 2000).
Although young African American women often express more interest
in science than their white counterparts, there is nevertheless a lessening of interest over time. For example, in 8th grade, 59 percent of the
young women looked forward to science class and 70 percent said science
will be useful in their future. But by the time they had been out of high
school for two years only 42 percent were interested in science (this is
less than for white women) and 48 percent said they do well in science.
And finally, in their eighth year out of high school, only 31 percent of
the young African women planned to have a job in science by the age
of 30. This “cooling out” was expected given the fact that these young
women face not just sexism, but also racism in their pursuit of science.
Malcom’s (1976) research on African American women scientists reveals
considerable barriers, including low expectations of teachers, especially
of white teachers in integrated school systems. Other reports on African
American women scientists support these claims of racism (Kenschaft
1991). Another important factor in the chilly climate that young African
American women experience is that students are seldom made aware of
the contributions of African Americans (much less African American
women) in science (Ovalton Sammons 1990; Von Sentima 1985). This
invisibility, together with the small number of minority women available
as teachers and mentors (Jordan 1999), work to create obstacles for young
African American women. Colleges that have been the most successful in encouraging minority women scientists are women’s colleges and
historically black colleges and universities (HBCUs), especially women’s
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HBCUs, which have diverse faculties and give confidence to women in
science (Jordan 1999).
This research revealed a large science talent base among young African
American women. It constitutes one of the most careful examinations,
to date, of the science experiences of these young women in both science
education and occupations over time. One of the most unexpected findings revealed here was African American women’s continued interest and
presence in science, beyond the high school years. It is important to note,
however, that the number of young African women who are interested
and involved in science in the early adult years is much lower than the
number who are interested and involved in the early high school years.
The concern is that educational and occupational institutions are not
fully developing all science talent. When gender and skin color are major
factors determining who will do science, a considerable amount of science
talent will be lost. The implications of this loss for scientific discovery
and advance is considerable. The implications are also great for the young
people who are denied access to science since they will not be involved in
the creation of policies and technologies that will guide us through the
next century.
Sandra Hanson is professor of sociology at Catholic University. Her work
focuses on gender and science issues in the United States and in a crossnational context. Some of the topics she has explored include the intersection between sport and science experiences for young women and variation in women’s access to science occupations across countries. She is
currently working on a project that uses new and mature data collection
technologies to explore the factors that encourage and discourage young
African American women in science. Correspondence can be addressed
to Hanson at Department of Sociology, Catholic University, Washington
D.C. 20064, hanson@cua.edu.

Notes
1. This research was funded by grant REC-0208146 from the Division of Research,
Evaluation, and Communication of the National Science Foundation. The
opinions expressed do not necessarily reflect the position of the National Science Foundation. The author thanks Michelle Jiles for her analytic support.
2. Odds for continuing within an area of science were calculated for each
sequence within each area of science, e.g., from 8th to 10th grade, 10th to 12th,
etc. These odds are shown in Table A.2. In the case of the odds of continuing
on in one area given earlier engagement in another area, the number of combinations was large and not all could be shown. I limited those shown in the
table to the ones that were significant for the African American sample.
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Table A.1.
Means (and Standard Deviations)
for Science Variables for Young Women by Race: NELS
Variables

African-American
Females

White
Females

Science access
1988 (8th grade)
In advanced, enriched, or accelerated science courses
(1=yes; 0=no)
.40 (.49)**

.23 (.42)**

1990 (10th grade)
Coursework in chemistry
(1=one half to two years; 0=none)

.18 (.38)

.18 (.38)

.89 (.32)

.89 (.31)

.43 (.49)**

.51 (.50)**

.08 (.27)**

.12 (.32)**

.29 (.45)

.29 (.46)

.25 (.43)**

.14 (.34)**

.14 (.35)

.14 (.34)

.08 (.27)

.09 (.29)

.26 (.43)**

.15 (.36)**

1992 (12th grade)
Enrolled in science classes in the last two years
(1=yes; 0=no)
Taking a science class this term
(1=yes; 0=no)
1994
Taking/taken courses in physics last 2 yearsa
(1=yes; 0=no)
Taking/taken courses in chemistry last 2 yearsa
(1=yes; 0=no)
Science major at post-secondary institutiona
(1=yes; 0=no)
2000
First post-secondary degree—scienceb
(1=yes; 0=no)
Second post-secondary degree—scienceb
(1=yes; 0=no)
Science degree expected by age 30
(1=yes; 0=no)
Science achievement
1988 (8th grade)
Science grades from 6th grade until now
(1=mostly A’s; 0=B’s or less)
Science standardized score

.34 (.47)**
45.12 (7.91)**

.38 (.49)**
52.73 (9.11)**

1990 (10th grade)
Science grades
(1=mostly A’s; 0=B’s or less)
Science standardized score

.38 (.48)**
43.96 (7.09)**

.43 (.50)**
52.06 (8.98)**

Table A.1., continued
Variables
1992 (12th grade)
Science standardized score
1994
First occupation—science
(1=yes; 0=no)
Most recent occupation—science
(1=yes; 0=no)
Occupation 1992—science
(1=yes; 0=no)
Occupation 1993—science
(1=yes; 0=no)
Occupation 1994—science
(1=yes; 0=no)
2000
Current/most recent occupation—science
(1=yes; 0=no)
Science attitudes
1988 (8th grade)
Usually look forward to science class
(1=strongly agree or agree;
0= disagree or strongly disagree)
Science will be useful in my future
(1=strongly agree or agree;
0= disagree or strongly disagree)
1990 (10th grade)
Often work hard in science classc
(1=almost everyday; 0=less than everyday)
1994
Interested in sciencec
(1=important; 0=not as important)
Does well in sciencec
(1=important; 0=not as important)
2000
Planned occupation by age 30—science
(1=yes; 0=no)

African-American
Females

White
Females

43.02 (8.12)**

52.10 (8.87)**

.02 (.15)

.02 (.13)

.03 (.17)

.02 (.15)

.02 (.15)

.02 (.13)

.02 (.16)

.02 (.13)

.04 (.19)

.02 (.14)

.22 (.42)**

.17 (.37)**

.59 (.49)*

.55 (.50)*

.70 (.46)**

.65 (.48)**

.64 (.48)**

.55 (.50)**

.42 (.50)*

.49 (.50)*

.48 (.50)

.50 (.50)

.31 (.46)**

.24 (.43)**

*significant at .10 level
**significant at .05 level
a
questions only asked of those in college at time of interview
b
questions only asked of those who had attended or were attending college at time of
interview
c
questions only asked of those taking science

.91/.21*** Science Occupation 2
(.84/.11)*** Years Post-HS Science
Occupation 8 Years Post-HS

Science Major, 2 Years
Post-HS Expect Science Degree
by age 30, 8 Years Post-HS

Attitudes

1.3/.17***
(.50/.14)***

.01/.03
(.02/.02)

Interested in Science 2 Years
Post-HS Plan Science
Occupation by Age 30

10th Grade: Work Hard
in Science Interested in
Science 2 Years Post-HS

.64/.49*
8th Grade: Sciences
(2.23/.38)*** Useful 10th Grade:
Work Hard in Science

Odds+

***Chi-Square for association between earlier and later science experience is significant at .05 level
**Chi-Square for association between earlier and later science experience is significant at .10 level (African American Women Only)
*Chi-Square for association between earlier and later science experience is significant at .20 level (African American Women Only)
+
Odds of later success given earlier success/odds of later success without earlier success

.45/.33*
10th Grade Science
(.20/.15)*** Grades Science
Occupation 2 Years Post-HS

10th Grade
Chemistry Science Major,
2 Years Post-HS

Achievement

.36/.12*** 8th Grade Science
(.44/.17)*** Grades 10th Grade
Science Grades

Odds+

8th Grade Advanced
Science 10th Grade
Chemistry

Access

Table A.2.
Odds for Young African American Woman Having High Access (Achievement, Attitudes) to Science
Given Earlier Access (Odds for Young White Woman are in Parentheses): NELS

.58/.55
(.66/.26)***

.64/.70
(1.24/.68)***

2.66/1.07***
(1.33/1.09)***

Odds+

.44/.22***
( .15/.18)
.37/.22**
( .17//.19)

Science

10th Grade: Work Hard in Science
Major 2 Years Post-HS

10th Grade: Work Hard in Science Expect
Science Degree by Age 30, 8 Years Post-HS

Achievement

Science

Taken Chemistry Course 2 Years
Post-HS Science Occupation 8 Years Post-HS

Taken Chemistry Course 2 Years
Post-HS First Occupation was in Science

Taken Physics Courses 2 Years PostHS Science Occupation 8 Years Post-HS

10–12th Grade Science Enrollment
Occupation 8 Years Post-HS

10th Grade Chemistry Science
Occupation 8 Years Post-HS

Access

***Chi-Square for association between earlier and later science experience is significant at .05 level
**Chi-Square for association between earlier and later science experience is significant at .10 level (African American Women Only)
*Chi-Square for association between earlier and later science experience is significant at .20 level (African American Women Only)
+
Odds of later success given earlier success/odds of later success without earlier success

.50/.29***
( .44/.37)***

10th Grade: Work Hard in Science Taken
Chemistry Course 2 Years Post-HS

.14/.05***
( .15/.13)

8th Grade: Look Forward to Science
Physics Course 2 Years Post-HS

Taken

.45/.20***
( .20/.01)***

Odds +
Science

Access

8th Grade: Science Useful
Major 2 Years Post-HS

Attitudes

Table A.3.
Odds for Young African American Women Having Success in One Area of Science
Given Success in Other Areas (odds for young white women are in parentheses): NELS

.60/.30**
( .56/.13)***

.07/.00*
( .03/.01)

.77/.35**
( .53/.19)***

.32/.13***
( .22/.12)***

.58/.25***
( .26/.19)***

Odds +
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