
STEMming Inequities

Leslie Aarons, Humanities

One of the things that I really strongly believe in is that we need to 
have more girls interested in math, science, and engineering. We’ve 
got half the population that is way underrepresented in those fields 
and that means that we’ve got a whole bunch of talent … that is not 
being encouraged…
 – President Barack Obama, February 2013 

(U.S. Executive Office, 2013)

Since the late sixties, women have made considerable progress in 
education and the workplace, achieving visibility in historically male-
dominated fields such as medicine, law, and business. But women’s 
representation in science education has not progressed at the same pace 
(Bentley & Adamson, 2003). In professional fields related to science, 
technology, engineering, and mathematics (STEM), recent and exten-
sive research in gender inequities has revealed a dramatic quantitative 
disparity between male and female presence.

In academia, for example, male tenure-track faculty continue to 
be forerunners in STEM disciplines. Despite making up nearly half of 
the college-educated workforce, women “hold less than 25 percent of 
STEM jobs. This has been the case throughout the past decade, even 
as college-educated women have increased their presence in the overall 
workforce” (Beede et al., p. 1). Contributing to gender disparity is the 
common belief that men are by nature more interested and better skilled 
in STEM subjects. This article challenges such sociocultural biases and 
demonstrates how they contribute to inequities in STEM, both in higher 
learning and in the professional world. It seeks to raise awareness of 
the need for impartial pedagogies and hiring practices that encourage 
more inclusive opportunities for STEM success, and offers a critique of 
the dynamics of gender and gendering that thwart girls’ and women’s 
participation in STEM academic disciplines and industries and hinder 
equal opportunity. Our purpose is to move the argument away from 
assumptions about nature and “natural” cognitive ability toward the 
view of underrepresentation as effects of culture and social and political 
conventions. To that end, we offer a brief review of key governmental 
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interventions and academic inquiries aimed at reducing the drop-out 
rate and low representation of women in STEM-related academic dis-
ciplines and professional fields.

Making Math and Science Women’s Work
Many young women graduate from high school with the skills needed 
to succeed in STEM majors, but a 2010 study by the National Science 
Board (NSB) indicates that women entering college are less likely than 
men to choose STEM majors and careers (National Science Board 
[NSB], 2010). Critical to women’s success in earning degrees in STEM 
disciplines is the culture of academic departments with the power to 
shape the assumptions, expectations, and values that influence the 
behavior of professors, staff, and students. Faculty may not be aware 
of the impact that their departmental culture has on factors that range 
from pedagogy and curricular design to student advisement. For 
example, much of the literature regarding inequities in STEM suggests 
that the study and practice of science and math are usually considered 
to be “men’s work” (Eccles, 2006). 

The bias that underlies decisions to enter STEM disciplines has 
been shown to have a negative impact on female students’ degree of 
self-motivation and ability to develop appropriate skill sets. If educators 
are to reach young women and other underrepresented students at a 
critical stage in their lives, we must identify, acknowledge, and reflect 
upon the often unconscious biases that impede our students’ progress, 
and we must remedy these lapses with methodologies that promote 
more equitable representation and successful learning outcomes in 
STEM disciplines. 

Those teaching in community colleges are especially well-positioned 
to respond to the challenges faced by women and other underrepre-
sented students, and at LaGuardia Community College, there are a 
number of initiatives to do so in the Math, Engineering, and Computer 
Science department. The 2012 “Community Colleges in the Evolving 
STEM Education Landscape: Summary of a Summit” report notes, 

Community colleges are an often overlooked but essential com-
ponent in the U.S. STEM education system. About 1,200 com-
munity colleges in the United States enroll more than 8 million 



students annually, including 43 percent of U.S. undergraduates 
(American Association of Community Colleges, 2011; Mullin 
and Phillippe, 2011). Community colleges provide not only 
general education but also many of the essential technical skills 
on which economic development and innovation are based. 
Almost one half of the Americans who receive bachelor’s 
degrees in science and engineering attended community college 
at some point during their education, and almost one-third 
of recipients of science or engineering master’s degree did so 
(Tsapogas, 2004). About 40 percent of the nation’s teachers, 
including teachers of science and mathematics, completed some 
of their mathematics or science courses at community colleges 
(Shkodriani, 2004). (National Research Council [NRC], p. 2) 

Though underrepresented minorities now account for almost 
40 percent of K–12 students in the United States, they earn only 
27 percent of the associate’s degrees from community colleges, 
only 17 percent of the bachelor’s degrees in the natural sciences 
and engineering, and only 6.6 percent of the doctorates in those 
fields. (NRC, p. 12)

The focus of this paper is gender inequity in STEM disciplines, 
but its argument implies that obstacles to women’s progress are also 
responsible for stemming success for other minority groups. In fact, 
an analysis of gender discrimination can contribute to a much-needed 
dialogue about how cultural biases in the classroom impede progress 
for all of us. 

The Obama Administration’s “Educate to Innovate” Campaign
Recognizing that the United States is in a disadvantageous position 
in both its own domestic progress and in its competitive status in the 
global market, President Barack Obama has launched Educate to 
Innovate, a partnership between the federal government and “lead-
ing companies, foundations, and non-profit organizations and science 
and engineering societies” (2013). Among its major goals, and the one 
most relevant to this article, is “broadening participation to inspire a 
more diverse STEM talent pool” (2013). In June 2012, the President 
received an open letter from the Business-Higher Education Forum 
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(BHEF) establishing a partnership between the government and a host 
of powerful professionals, American academic organizations, and elite 
industries. The letter stated:

Of particular concern to us are the first two years of college, 
when students, especially women and underrepresented minori-
ties, are most likely to switch out of STEM fields into other 
majors or not complete a degree at all. (Business-Higher Educa-
tion Forum [BHEF], 2012)

The “priorities” of this partnership are as follow:
• Increase the number and diversity of undergraduates in STEM dis-

ciplines and the rate at which they graduate and enter the STEM 
workforce or enroll in graduate programs. 

• Better align undergraduate education (including community college 
education) with STEM industry workforce needs in strategic areas. 

• Identify roles and responsibilities for academic, industry, and gov-
ernment organizations in studying, advancing, and evaluating com-
prehensive and systemic reform in undergraduate STEM education 
and workforce development, recruitment, placement, and retention. 
(BHEF, 2012) 

If the government achieves its goal of increasing the number of STEM 
graduates by one third by 2020, an additional one million graduates 
will join these fields (Cross-Agency Priority [CAP] Goal, 2013). Most 
relevant to this paper is Educate to Innovate’s central goal of reducing 
gender disparity in STEM fields (U.S. President, 2012). As its highest 
charge, Educate to Innovate seeks to transform our society’s normative 
views of gender roles and what is believed to be socially and behavior-
ally appropriate for girls and women.

Change Your Perspective, Change Your World 
Drawing on a substantial and diverse body of research, a longitudinal 
study conducted by the American Association of University Women 
(AAUW) supports growing evidence that social and environmental 
factors – lack of role models, gender bias, absence of family-friendly 
flexibility in the workplace – result in the underrepresentation of women 
in science and engineering (Hill, Corbett, & St. Rose, 2010). The 
study found that throughout their elementary, middle, and high school 



educations, boys and girls enroll in math and science courses in equal 
numbers. But in spite of the fact that almost equal numbers of females 
and males graduate from high school prepared to pursue science and 
engineering majors in higher education, fewer young women than men 
actually enroll in these majors. In almost every science and engineering 
major, men continue to outnumber women; for example, only 20 percent 
of bachelor’s degrees in physics, engineering, and computer science are 
awarded to women (Nosek et al., 2009). In sum, as female students prog-
ress through their undergraduate education, their participation in science 
and engineering diminishes, and their participation diminishes further at 
the graduate level, a decline that continues into the STEM workforce.

In attempting to explain the deficit of women in STEM fields, 
there is, as noted above, an intriguing consensus among researchers 
that social biases discourage women from STEM pursuits. Three main 
trends have been identified. First, there is the prevalent belief that men 
are superior to women in mathematics and inherently better suited 
to STEM fields. This cultural belief is epitomized by the now infa-
mous speech given by former Harvard University President Lawrence 
Summers on January 14, 2005. In a keynote speech at a conference on 
diversity, Summers theorized that the underrepresentation of female 
scientists at top universities may substantially be due to innate differ-
ences between men and women, making male students naturally more 
proficient in STEM subjects. Second, social and academic practices 
discourage girls’ and women’s interest in STEM. A third consensus in 
the research cites discriminatory STEM workplace practices, including 
the academic workplace, with concerns ranging from work-life balance 
to gender bias. These trends merit our consideration.

Anatomy Is Not Destiny 
Contrary to persistent stereotypes, recent research indicates that men 
are not superior to women in math or inherently better suited to STEM 
fields. Ceci, Williams, and Barnett (2009) conducted a review of more 
than 400 articles examining the reasons for women’s underrepresen-
tation in STEM fields. Their study found that the evidence for a hor-
monal (biological) basis for the relative deficiency of female scientists 
is “weaker than the evidence for other factors,” such as environmental 
and social barriers, including stereotypes, gender bias, and the partisan 
climate of science and math pedagogies in education (p. 224). 
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Inspiring Female Students to Succeed in STEM
A second trend raises the essential question of how – directly or inad-
vertently – female students are discouraged from engaging in STEM 
study. A number of provocative theories address this sociocultural 
predicament. For example, the 2010 AAUW report states:

Most people associate science and math fields with “male” and 
humanities and arts fields with “female,” according to research 
examined in this report. Implicit bias is common, even among 
individuals who actively reject these stereotypes. This bias not 
only affects individuals’ attitudes toward others but may also 
influence girls’ and women’s likelihood of cultivating their own 
interest in math and science (Hill et al., 2010, p. xvi).

In fact, many female students report that they are not interested in science 
and engineering. In 2009, the American Society for Quality (ASQ) con-
ducted a survey of more than one thousand youths aged 8 to 17 (Ameri-
can Society for Quality [ASQ], 2009). The poll found that boys (24%) 
are significantly more likely than girls (5%) to say they are interested in 
an engineering career. Also, 31% of boys vs. 10% of girls say their par-
ents have encouraged them to consider an engineering career. “It’s clear 
that there is a low level of interest and knowledge about engineering 
careers for both parents and children,” notes Maurice Ghysels, chair of 
ASQ’s K–12 Education Advisory Committee. He continues, “Educators 
and engineers need to work more closely together to get students excited 
about the profession and spotlight interesting role models.” 

Stanford sociologist Shelley J. Correll has conducted research on 
how cultural beliefs about gender influence educational and career 
choices. Although there are many factors that can influence one’s inter-
est in a career choice, Correll stresses the personal belief that one can 
succeed in a particular career path is essential (Correll, 2001). While 
teaching high school chemistry, Correll became interested in the dis-
similarity between boys’ and girls’ self-assessments of their abilities 
in math and science. In particular, she noticed a marked difference 
between boys’ and girls’ confidence in their math and science problem-
solving skills. For example, however poorly the boys performed on 
tests and projects, they remained self-confident. Yet no matter how 
well the girls performed on the same tests and projects, Correll found 



that they doubted their aptitude. In her research, she explains the ways 
sociocultural stereotypes deeply erode girls’ and women’s confidence 
to be successful in STEM subjects. Similarly, Singh, Allen, Scheckler, 
and Darlington (2007) found that female undergraduates in computer-
related majors often report having lower self-confidence than their male 
peers in their abilities to succeed in the field. This finding holds true 
regardless of success outcomes.

Research indicates that even if individuals do not personally believe 
that men are better than women in math and science, there remains an 
awareness that this belief exists and is endorsed by our culture. For 
women and other underrepresented groups, such endorsement cre-
ates an expectation of discrimination and hardship in STEM pursuits 
(Foschi, 1996). This research suggests that the perception of a male 
propensity to succeed in STEM disciplines may function to heighten 
boys’ and men’s self-regard and lower it for girls and women.  

It has been shown that positive and equitable expectations in a 
student’s immediate classroom environment can supplant the more gen-
eral (i.e., negative and inequitable) expectations of their sociocultural 
environment (Whitten et al., 2007). That is, educators can counter and 
remedy discriminatory tendencies in the social realm by creating and 
implementing pedagogies that reinforce the value that all students are 
equally capable in and essential to STEM studies and career pursuits. 
When this message is communicated in the classroom, women tend to 
assess their own abilities and interests in STEM more accurately. Fur-
ther, by engaging students to think critically about gender stereotypes, 
we can promote a culture of respect that will enable everyone to reach 
their fullest academic and professional potential.

Creating a More Inclusive Workforce
A number of factors play a role in job retention, among them job sat-
isfaction. Women and people of color are more likely than white men 
to report that they are dissatisfied with their academic workplace; and 
these individuals are more likely to vacate their positions earlier in their 
career. It has been found that female STEM faculty are less profession-
ally satisfied than their male colleagues: These women report feeling 
that they do not “fit” in their departments and cite the challenges 
of balancing work and family obligations while on the tenure track 
(Trower & Chait, 2002).
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Equitable practices in hiring, promotion, and tenure are impera-
tive to creating successful teaching and learning environments. Better 
hiring practices must be put in place to ensure that instructional staff 
is selected from the entire pool of qualified and skilled individuals. A 
broadly representative pool can be better assured by recruiting women 
and candidates from underrepresented groups to participate in the 
application process.

Increased numbers of female faculty may also improve a depart-
ment’s ability to attract and retain female students. Improved gender 
ratios may, in turn, help to establish the environment necessary for suc-
cessful teaching and learning outcomes. Periodic departmental reviews 
help to assess the climate for faculty. It is crucial to create an inclusive 
departmental culture by communicating consistent messages to all 
faculty and by ensuring equitable practices for all tenure-track faculty.

Encouraging the Chic Geek
A host of additional researchers concur that the perception of being 
excluded from a field can derail a student’s confidence in her ability. 
The AAUW report Why So Few? quoted Allan Fisher, co-author with 
Jane Margolin of Unlocking the Clubhouse: Women in Computing 
to the effect that “there is a dominant culture of ‘this is how you do 
computer science,’ and if you don’t fit that image, that shakes confi-
dence and interest in continuing” (Hill et al., p. 60). Citing a study of 
women’s experiences in the School of Computer Science at Carnegie 
Mellon University, Margolis and Fisher maintain that “a critical part of 
attracting more girls and women in computer science is providing ways 
to ‘be in’ computer science” (p. 72). In other words, in order to succeed 
academically, students must feel that they “belong in” their discipline. 

One way to create a healthy and inclusive climate in academic 
departments is to project an unbiased or gender-neutral image of the 
“good” STEM student. Colleges and departments can create a “brand” 
that encourages young women to see themselves as vital participants 
in these disciplines and fields. Departmental social activities and other 
cocurricular events can make students feel that they are a part of the 
valuable mission of their department. Faculty should get involved in 
actively mentoring student-driven academic clubs for their respective 
disciplines. Such cocurricular opportunities foster interaction among 



undergraduate majors outside of the classroom, creating a space that 
promotes inclusiveness and enlivens student interest in the field.

Actively recruiting female students into the major is another effec-
tive approach to stimulate interest. Open houses and mentorships can 
provide interested new students with pathways to the major. Many 
students enter college, especially community college, unsure of what 
field of study they want to pursue. Departments can attract new majors 
by organizing stimulating activities and offering courses that appeal to 
students’ interests at varying levels of difficulty.

LaGuardia’s own Mathematics, Engineering, and Computer Science 
department is proactively involved in a number of exciting initiatives to 
attract and encourage students who are underrepresented in STEM. For 
example, the goal of the “Women in STEM Day” programs held in Fall 
2013 and Spring 2014 is to offer students opportunities to interact with 
women faculty, researchers, and staff who are active in STEM fields, 
and create a supportive environment for female students in STEM 
majors. In “Talks” organized by the Math Society, speakers introduce 
students to math beyond the textbook and engage women and other 
underrepresented LaGuardia students in scientific discussions. In Feb-
ruary 2014, Dr. Michael Dorff, founder and director of the Center for 
Undergraduate Research in Mathematics at Brigham Young University, 
gave an inspiring talk entitled “How Math is Changing the World” in 
which he discussed career opportunities in STEM fields. These are just a 
few examples of the many activities that are underway at LaGuardia to 
encourage women and minorities interested in pursuing STEM majors 
and career goals. Community college educators are at the center of an 
exciting era. Presented with an historic national initiative, we have the 
privilege and opportunity to help remedy the inequities in STEM fields 
and professions, thereby promoting greater progress and innovation 
for everyone. 
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