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ABSTRACT

The focus on the lack of diversity in technology has become a hot topic over the last several
years, with technology companies coming under fire for not being more representative of the
markets that they serve. Even The White House and President Obama has made this issue of
technology diversity and recruiting more women and people of color a topic of discussion
hosting several events at The White House aimed at finding solutions to this issue. The issue has
become so prevalent in the news recently that technology companies have been asked to publish
report cards disclosing the demographic breakdown of their employee workforce. Most of the
major technology companies in Silicon Valley have vowed to dedicate themselves to becoming
more diverse, and have instituted programs to do such. However, progress has been slow and the
results have been disappointing. Although many attempts to fix this problem has occurred for
decades there has been no panacea to emerge. Why are there so few minorities pursuing careers
in technology? The answer to this question at the moment is unknown. Although many experts
have offered theories, there is little in the way of agreement. As the numbers continue to dwindle
and more women and people of color continue to pursue careers in other fields or depart from the
technology industry, technology companies are challenged to increase the number of
underrepresented minorities in their workforce and to come up with solutions that address this
issue that has become so important to the future economic growth of the United States.

Qualitative by design, this study examines the perspectives, insights, and understandings
of African American software development engineers. Accordingly, participants in this research
study provided key insights regarding strategies, best practices, and challenges experienced by
African American software development engineers while developing and implementing

application programs at American corporations. Participants’ perspectives provided an insightful

xii
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understanding of the complexities of being an underrepresented minority in an American
corporate information technology department.

Keywords: technology, technology diversity, STEM, digital divide, Blacks in STEM
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Chapter 1: Introduction
The Importance of Diversity in Today’s Workplace

Diversity is not only a celebration of differences among people with regard to sexual
orientation, spiritual practice, public assistance status, physical and mental capabilities, race,
gender, class and ethnicity, but also includes the acknowledgement, empathizing, welcoming,
appreciating, and honoring of differences among people (Esty, Griffin, & Schorr-Hirsh, 1995).
The U.S. population is expected to grow by 50% by 2050. People of color are projected to make
up approximately half of the population. It is believed that immigration will be responsible for
nearly two-thirds of the nation’s population growth. 25% of all Americans will be of Hispanic
origin. Additionally, nearly one in 10 Americans will be of Pacific Islander or Asian heritage.
More people with disabilities as well as more women will become a part of the workforce (U.S.
Census Bureau, 2015).

By the year 2020, “more than half of the nation’s children are expected to be part of a
minority race or ethnic group” (Chappell, 2015, p. 1). It is expected that in 40 years only 36% of
all youth will be White as compared with 52% today. It is believed that the population of the
United States will also adhere to a similar pattern and by the year 2044 will become a majority-
minority country. By the year 2060, the minority population is expected to reach 56%, compared
with 38% in 2014 (Chappell, 2015).

The technology sector has recently started to deal with this issue. Some ethnic minority
groups such as Hispanics and African Americans are severely underrepresented in the
technology sector. Technology companies need to make diversity a priority and cultivate
strategies that foster inclusivity, yet for a technology industry that is accustomed to finding

creative ways to solve problems solving the diversity issue has proven to be quite the challenge.
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The talent pipeline is cited by many as the main culprit. The inference is that technology
companies would build a diverse workforce if the talent was available. However, the issue is that
are not enough minority students pursuing computer science degrees (Kang & Frankel, 2015).

“A diversity of perspectives enriches science and makes engineering more responsive to a
global pool of clients” (Chubin & Malcolm, 2008, p. 1). Corporations that cultivate a diverse
workforce also increase their chances of higher and more advantages over their competitors
(Kang & Frankel, 2015). Moreover, diversity drives market growth and releases innovation. In
companies that lack diversity leadership, females, minorities, and members of the gay
community are less likely than White men to have their ideas accepted. This situation may result
in companies sacrificing critical market opportunities as a diverse organization is more aware of
the wishes of customer segments that are underserved (Hewlett, Marshall, & Sherbin, 2013).

“At a time when STEM fields are increasingly important to the health, security and
competitiveness of our nation, we are not supporting the research nor are we generating the
diverse supply of talent we need to nourish our future” (Chubin & Malcolm, 2008, p. 1).
Although diversity in the workplace is not a new issue, as these changes in the population
become more evident, it is even more critical that companies devise strategies to diversify their
workforce talent. In 2012, the Manpower Group, published the findings of its seventh annual
Talent Shortage Survey. The survey reported that that almost 50% of U.S. companies are having
a hard time hiring for critical areas within their organizations. The most difficult positions to fill
included engineers and information technology staff.

The findings report further emphasized the most prevalent reasons why employers are
struggling to fill these positions. Chief among them is the lack of available applicants. The

reports suggests that this mismatch of skills will have an enormous impact on recruitment and
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business success around the world (Manpower Group, 2012). The Manpower Group lays out
remedies that have been established for closing the talent disparity in their report entitled: Break
the Crisis and Complacency Cycle: Get Ahead of the Global Talent Shortage. Among these
remedies are: creating a workforce plan, using strategic migration, developing malleable work
models, researching untapped talent markets, and broadening tapped markets.

Exploration of those untapped markets is where America must search for its next
generation of technical talent. It is from those ethnic groups that will comprise 50% of the
population of the U.S by the year 2050, those that are the most severely underrepresented in the
technology sector today, these are the groups where talent must be harvested in order for
America avoid an impending talent shortage (American College Testing [ACT], 2006). Talent is
imperative to advancing the bottom line in an increasingly competitive economy. Although
formal training plays an important role, by far the most crucial development tools are
concentrated one-on-one criticism and mentoring. The global management-consulting firm
McKinsey & Co. is a case of a company that truly values its workers, as it exhibits via its
dedication to their development. Microsoft Corporation is another example of a company who
deems the recruitment of top talent as a corporate priority. The world’s leading software
company is extremely rigorous in its recruitment process, yearly reviewing all of the 25,000 U.S.
computer-science graduates to find the 8,000 in whom it has an interest (Bartlett & Ghoshal,
2002). It has become progressively mandatory in the corporate sector to “hire from a pool of the
largest and most diverse set of candidates to thrive in the market” (Kerby & Burns, 2012, p. 1).

The country as well as the workforce are both becoming more diversified (Kerby &
Burns, 2012). One of the primary reasons for America’s transformation is immigration. Eight out

of 10 Americans were White in 1980. In 2016, that ratio has been drastically reduced. Currently
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that number has dropped to 63%, and it is forecasted to be below 44% by 2060. Conversely, in
1980 Hispanics were 6%, today they are 17%, and expectations are that they should be
approximately 29% by the year 2060. Asians and others were only 2% in 1980 and presently
Asians have increased to 8% and by 2060 are expected to be 15% of the population. African
Americans, however, should remain steady at 12% to 13% over the time period. Another reason
for America’s population transformation is that it is getting older. Over time, the age make-up of
the American population has changed dramatically, deviating toward an older age structure. For
the most part this is a result of the Baby Boom Generation (Teixeira, Frey, & Griffin, 2015).

“The Baby Boom Generation was the largest generation in relation to population size
when it emerged” (Teixeira et al., 2015, p. 12). Reductions in fertility rates has decreased
generation sizes with respect to population size since that time. In 1980 49% of the populace was
below the age of 30, 22% was between the age of 18 to 29, and 27% was under the age of 18.
Fifteen percent was between the age of 30 to 39, while 10% was between the ages 40 to 49, 14%
was within the ages of 50 to 64, and only 11% was older than 65. Forty percent are under age
30—today with 24% under age 18 and 16% ages 18 to 29. Fourteen percent are, respectively,
ages 30 to 39 and ages 40 to 49. Seniors are now up to 15%, and the 50- to 64-year-old age
group adds 17%, for a total of 33% who are ages 50 and older period. This compares with 26%
in 1980 period (Teixeira et al., 2015). The proportion of people of color in the United States is
expanding (Kerby & Burns, 2012); “more women are entering the labor force” (p. 1); and “gay
and transgender individuals are making critical contributions to our economy, while being
increasingly transparent with regard to their lifestyle” (p. 1).

Immigration also plays a role in the diversification of the workforce. Immigrants

represent 16% of the U.S. workforce with an undergraduate degree and constitute 29% of the
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growth in this workforce from 1995 to 2008. Migrants also compose the bulk of the net gain in
the U.S. labor pool focused in STEM since the mid 90s (Kerr & Lincoln, 2010). Many
technology rock stars have emerged as a direct result of immigration (Frier & Burrows, 2014).
Therefore, enterprises that embrace diversity have a competitive advantage in the marketplace
over those who do not. There are several reasons for this. Companies that have a diverse
workforce are able to capture a larger portion of the consumer market. Businesses can more
effectively market to consumers across a myriad of racial and economic lines when their
employees are from different backgrounds and experiences (Kerby & Burns, 2012).

As technology companies seek to improve diversity there are several trends that can be
observed in the industry. For example, many technology companies have come under increasing
pressure to release their workforce numbers. Also, several technology companies have created
an executive position dedicated to overseeing the initiative of creating more diversity in the
company. Moreover, several technology companies have broadened their recruitment process
and many of them such as Google have even begun to target Historically Black Colleges and
Universities (HBCUSs) in their recruitment efforts. Companies are also putting their money where
their mouth is by pledging capital towards closing the diversity gap. For example, Microsoft
recently pledged 75 million dollars to increasing diversity and Intel pledged $100 million dollars
toward recruitment efforts (Vanian, 2015).

Non-profits such as Code.org have also emerged to create more diversity in the tech
sector. Code.org has created the Hour of Code. The goal of this program is to introduce
computer science to elementary students. Black Girls Code, Code2014, and Girls Who Code are
other charities with similar objectives. Universities and college are also getting into the act by

partnering with many of these companies as well as developing programs to make computer
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science programs more attractive to minority students and also provide the support structure
needed to ensure that they complete the degree requirements and graduate. Companies are also
creating Employee Resource Groups such as Black Googlers at Google and the Black Employee
Network at Amazon (Roberts, 2015).

The Challenges with Diversity in Today’s Workplace

In 1983, the U.S. National Commission on Excellence in Education announced its
trailblazing report entitled A Nation at Risk (National Commission on Excellence in Education,
1983). It stated that America’s “once unchallenged preeminence in commerce, industry, science,
and technological innovation is being overtaken by competitors throughout the world” and that
the “educational foundations of society are presently being eroded by a rising tide of mediocrity
that threatens our very future as a Nation and a people.” Another report published by the
National Academy of Sciences titled Rising Above the Gathering Storm: Energizing and
Employee America for a Brighter Economic Future in 2005 echoed this sentiment (Augustine,
2005). Thirty years later, America is still at risk, particularly in the disciplines of science,
technology, engineering, and mathematics (STEM).

“The country’s greatest prospect of preventing this crisis is to look toward our
underrepresented groups, namely, women and underrepresented minorities” (Margolis, 2008, p.
26). This suggests that encouraging more African-American students to embrace technology
would play a vital role in the economic success of the United States. Managing a diverse
workforce comes with its challenges. There is more to it than the simple acceptance of
differences in people. Diversity is also about fighting prejudice, promoting inclusiveness, and
recognizing the value of those differences (Devoe, 1999). Organizational diversity can be

hindered by unfavorable behaviors and attitudes as they can damage relationships among
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workers and harm temperament and productivity (Esty et al., 1995). “Negative attitudes and
behaviors in the workplace include prejudice, stereotyping, and discrimination, which should
never be used by management for hiring, retention, and termination practices” (p. 88).
Today’s Technology Workforce Landscape

Silicon Valley is the popular name given to the southern region of the San Francisco Bay
Area located in Northern California. The name stems from the fact microprocessors are made
from silicon and that most of the world’s largest technology enterprises are located in this area.

The lack of diversity in Silicon Valley has received much media attention lately,
however, this issue of diversity is not unique to the technology sector. Technological innovation
is the driving force of the American economy. As such, new industries are appearing every day
and conventional industries are being disrupted entirely via the application of advanced
technology. In order for the United States to maintain a position of leadership, we must develop
an economic foundation of enterprise that steadily innovates, improves the use of problem
solving capacity, competitive advantage and innovation can all be enhanced as a result of a
diverse workforce (Sarkissian, n.d.).

Diversity improves creativity. It fosters the seeking for new information and viewpoints,
leading to improved decision making and problem solving (Dezso & Ross, 2012). Companies
today are dealing with an international global consumer base. Domestic companies are also
facing a consumer base whose demographics are shifting. As a result, customer expectations
with regard to how companies should work are also diverse. The best way to foster acceptance
of customers is to mirror the diversity of your customers. Problem solving can be enhanced in
corporations by eradicating groupthink. Diversity and inclusion can help to defend against the

dangers of groupthink by proffering fresh ideas and alternative solutions (Sarkissian, n.d.).
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Although it has been reported that diverse companies perform better as it relates to
earnings and decision making, minority tech-employment and entrepreneurship in the United
States does not mirror population levels. Women, Latinos, and African Americans are not part of
the innovation economy (Bagley, 2014). There are many examples of success startups in the
Silicon Valley including DropBox, Airbnb and Slack. Companies with more diverse board of
directors enjoy a 95% higher return on equity than those whose executive leadership is alike
(Barta, Kleiner, & Neumann, 2012) and companies whose workforce is more varied tend to
perform at a higher level fiscally (Hunt, Layton, & Prince, 2015). Another study conducted by
Tufts University suggests that diversity also improves the decision making of groups (Sommers,
2006).

Technology companies such as Google are committed to recruiting talented and diverse
people in order to improve the racial and gender make up of their work forces and corporate
boards (Kavilanz, 2015). Several technology companies have released recent data in their yearly
diversity reports. These reports corroborate what diversity advocates and minority technologist
intimated for years: Employees at technology companies, and specifically those in technical
positions are overwhelmingly White and Asian men (Jones & Trop, 2015). The evidence is more
disturbing when studying technical workers. In positions that require technical knowledge there
are less women and even fewer Latinos or African-Americans (Jones & Trop, 2015; Ricker,
2015). Technology company executives should examine this data. Many studies report that that
are comprised of different ethnic groups rank higher in creativity, which results in better
profitability (Richard, McMillan, Chadwick, & Dwyer, 2003). This improved creativity helps
them design services and products that are attractive to a diverse, global consumer (Dezso &

Ross, 2012).
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Technology companies are taking steps to tackle the issue of diversity in their industry.
For example, in an effort to ensure that managers don’t give unwarranted lower performance
reviews to women, Google is providing training to managers to make them more conscious of
their hidden prejudices (Manjoo, 2014). Facebook has introduced TechPrep, a new Web resource
designed to attract people of color and women to computer science (Elahi, 2015). Moreover,
Facebook is collaborating with professional groups and other charity organizations to boost the
number of young people of color and girls interested in technology careers (Bercovivi, 2014).
Pinterest is also attempting to move the needle. In the summer of 2014, the social media
company established instruction in unconscious gender and racial bias, proselytized at events for
women, Hispanic and African American engineers, and coached female computer science
students (Vara, 2015). The small percentage of women studying computer science is also a huge
challenge for the technology industry. Although over the past couple of decades there has been
an increase in women who are learning disciplines such as chemistry and biology has risen, the
percentage of those majoring in computer science has dropped (Henn, 2014). Technology
companies such as Facebook, Google and Apple are known for their innovation. However, they
have struggled when it comes to finding a solution to workplace diversity. Recently, technology
companies have started to disclose transparency reports that illustrate demographic data in
response to the criticism of their hiring practices. These transparency reports corroborate what
has been surmised for years, that the industry is predominately comprised of Asian and White
males, while other groups such as Hispanics, women, and Blacks are barely visible

(Mangalindan, 2014).
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The Underrepresentation of Minorities in the Technology Workforce

According a 2014 article in USA Today, “Tech jobs: Minorities Have Degrees, But Don’t
Get Hired” (Weise & Guynn, 2014), the technology workforce in America has improved with
regard to diversity, however there is still room for further improvement. The National Science
Board’s (2014) annual Science and Engineering Indicators report asserts that while progress has
been made with regard to attracting diverse groups to STEM occupations, participation varies
considerably across different ethnic groups. For example, Asians, which only make up 5% of the
general population, composed 19% of engineers and scientists in the United States. This eclipses
their percentage of the populace (Tai, Liu, Maltese, & Fan, 2006).

Conversely, American Indians, Alaska Natives, African Americans, Hispanics, racial and
ethnic minorities that have been disproportionately represented in the STEM fields, only
represented 10% of the country’s employees in engineering and science in 2010. This illustrated
a modest increase as in 1993 the Figure was 7% which is still well below their percentage of the
general populace of 26%. Females were underrepresented as well in the STEM labor pool.
Although half of the degreed workers in the U.S. are women only 28% of them are STEM
workers (Tai et al., 2006). Recent research suggests that a fall in the number of women filling
computer-oriented positions is contributing to their underrepresentation in STEM jobs.

The U.S. Census Bureau (2011) reported in 2011 that women’s employment in STEM
positions has fallen due to their declining share in computer vocations. According to the reports,
in 2011, women held 27% of STEM occupations, after plateauing at 34% in 1990. There were a
total of 7.2 STEM employees in 2011, representing 6% of the U.S. workforce. That is an
increase from 4% since 1970. Additionally, the study asserts that even though women compose

approximately 50% of the total labor pool, they only accounted for 25% of the STEM workforce

10

www.manaraa.com



in 2011. One of the reasons offered for the low percentage of women in STEM careers is that
pursuing a degree in a STEM-related discipline does not always translates to pursuing a career in
STEM. Furthermore, the research suggests that in addition to women, Hispanics and Blacks are
severely underrepresented in STEM positions. Six percent of STEM employees were Black in
2011. Over the last 40 years this number has only increased by four percentage points. The
growth has been just as slow for Hispanics whose share of STEM jobs has only gone from 2% to
7% since 1970 (Landivar, 2013).

President Obama supposes that economic advancement of America relies on a robust
STEM labor pool. As a result, his administration has made STEM education a priority (Strauss,
2011). Disparities in educational opportunities is largely the reason for the underrepresentation
of African Americans and Hispanics in U.S. STEM jobs over the last decade (Beede et al.,
2011). The report also found that,

regardless of race and origin, higher college graduation rates are associated with higher

shares of workers with STEM jobs. However non-Hispanic Whites and Asians are much

more likely to have earned a bachelor’s degree, which factors into their having a larger

share of STEM jobs. (Beede et al., 2011, p. 3)
Additionally, the report asserts that demographic disproportions within the STEM workforce
would be virtually eradicated by providing equality in educational attainment (Beede et al.,
2011).

Other experts on STEM education agree. “Because it has been spuriously assumed that
the intellect to master the subject, many students have been precluded from studying science and
math which is a major glitch in the education system” (Drew, 2011, p. 2). By installing routinely

high expectations in these areas, we can release a surplus of hidden genius in the United States.
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Presumptions regarding pre-determined abilities and aptitude are wrong. Every student,
including students of color, women, and indigent students, can become proficient in science and
math and can be developed now for America’s future global economic challenges (Drew, 2011).
The National Academies report Expanding Underrepresented Minority Participation:
American Science and Technology Talent at the Crossroads recognizes that “the need has never
been greater for the nation to develop a coherent approach to producing new scientists and
engineers from diverse backgrounds” (Bianchini, 2013, p. 163). Fewer than 6% of 24-year-olds
in the United States obtained undergraduate degrees in these classes, which ranks the U.S. 20" in
a list of 24 countries. Underrepresented minority groups, Alaska Natives, Native Americans, and
African Americans, are expanding faster than any other segment of the population (Bianchini
2013).
According to Boundaoui (2011),
America needs to strengthen its approach take much more seriously this challenge of
harnessing talent from a broad pool of citizens if the nation is to continue having the
strong science, technology, engineering, and mathematics (STEM) workforce needed to
remain competitive in the marketplace. (p. 1)
According to a San Jose Mercury News review of federal data, “there were fewer African
American and Latino technology workers in the Silicon Valley in 2008 than there were in 2000,
even as their share grew across the nation” (Swift, 2010a, p. 1).
The Lack of African American Software Development Engineers
“Top universities such as Stanford and Ohio State University produce Hispanic and Black
computer engineering and computer science graduates at twice the rate that leading technology

companies hire them” (Weise & Guynn, 2014, p. 1). For example, about 1% of engineers at
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Facebook Inc., Google and Twitter Inc. are Black engineers. There are seven Blacks on
Pinterest’s 450-person payroll (Frier & Burrows, 2014). African Americans make up only 2%,
on average, of technology workers at seven Silicon Valley companies that have published
staffing reports (Weise & Guynn, 2014). “Hispanic and Black computer science graduates are
invisible to these companies” (Weise & Guynn, 2014, p. 1). In the same technical roles such as
programmers and software developers, Asian Americans earn $8,146 less than their White
counterparts and Blacks $3,656 less than Whites (Guynn, 2014).

Even when Blacks and secure positions in technology fields, they are regularly
overlooked for promotions and pay increases (Guynn, 2014). There is a dearth of African
American software developers. However an arrival of African American software developers
could shift the technology industry (Austin, 2014). There are many opportunities for solving
problems in the Black community as well as providing diversity in areas where it is lacking. For
example, game development could benefit from diversity on their teams. Such diversity would
help in creating characters of color that “are respectful as opposed to racist caricatures like the
trash-digging informant Letitia in Deus Ex: Human Revolution. Creativity can drive this influx”
(p- 1).

African Americans must be made aware of the opportunity to generate wealth that is
available to those who can develop innovative ideas. For example, an application called Rap
Genius was created by two White men. The startup raised over $15 million and it was not
founded by a creative contingent of African American software development engineers. This is
an example of African American culture generating wealth that does not benefit the African
Americans. The creativity to birth this idea is crucial, but it is essential to possess the skills

required once the idea has been cultivated. The price of admission into startup fame today, which
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can generate untold wealth, is idea generation. In a culture where good ideas and creativity are
the barriers to entry seem ludicrously easy and advantageous for impoverished communities
(Austin, 2014).

“The skills that needed to nurture such as proficiency in math, science, and computer
programming, are few and far between in the black community” (Austin, 2014, para. 3). African-
Americans comprise of a very low percentage of workers at the most prominent technology firms
in the San Francisco Bay Area (Mangalindan, 2014). The situation worsens when considering
San Francisco proper. There are approximately 1,000 African-American technology workers out
of 47,000 total technology workers. In the southern states of Alabama and Louisiana the
percentages are much better. African-Americans make up 20% of the technology workforce. It is
becoming increasingly much harder to employ local talent as many African-Americans are
fleeing the area due to the high living costs (Priceonomics, 2015). Expanding the hiring pool
alone is not enough to remedy the obstacles faced daily by members of racial or ethnic minorities
and women once they secure these positions (Diallo, 2015).

The need for a culture shift at technology companies seems obvious if any of these

diversity initiatives are to be successful. One of the reasons there is a need for a cultural

shift is because without a supportive work environment for underrepresented employees,
people may feel isolated.. . . It can often be difficult getting leadership to acknowledge
internal culture as a problem. In the fast-paced and high-pressure tech environment, no
one wants to be perceived as the complainer who spends time monitoring co-workers’
behavior instead of shipping product which helps companies to meet their profit goals.

(Diallo, 2015, p. 1)
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Moreover oftentimes there is no time to restructure policies and procedures to adapt to an
increasingly diverse workforce.

Black and Latino men are faced with a hiring disparities significantly wider than even the

gender gap — one that places additional pressure on those who do get hired to perform

well. The challenges for companies that genuinely value diversity are that creating it
doesn’t happen on its own and sustaining it requires buy-in from all employees. (Diallo,

2015, p. 1)

“Efforts to close the gap include plans to offer more computer classes to younger students,
improve national access to computer coding, and address head-on the stigma that’s sometimes
attached to the computer profession” (Mason, 2014, p. 1).

Students often see distorted portrayals of people who work in the tech industry, and they
are sometimes shown to be unkempt, lonely, and uninspired, a vision that invariably has been
known to repel many women. Television series such as Silicon Valley have been known to
discourage young women and minorities from viewing because of these inaccurate portrayals of
tech geeks (Mason, 2014). However, open source software development has been shown to serve
as a gateway for developers of color to enter the industry. The requirements to obtain such a job
is not as stringent as other technical positions, as is articulated in the fact that almost anyone can
get started in the field by “jumping in and writing some code” (Demby, 2013, p. 1).

The Current Population Survey (CPS) report, authored by Ebenstein, Harrison,
McMiillan, and Phillips (2014), reported that more than eight in 10 software developers in 2012
were White. Although White developers were overrepresented, Asian Americans were
overrepresented as well. These statistics show that although people of color are employed as

software developers, Latinos and Blacks are extremely underrepresented. There are bigger social
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considerations that contribute to the Whiteness of the image of the technology world, more
broadly. Latinos and Blacks are more likely to attend technology-poor schools, they’re
underrepresented in science and math fields at every level of higher education, and are less
likely, than Whites to have access to the Internet access outside of their home. Open-source
software can be a huge asset to those of lower-economic status, an ample number of whom are
Black and Latino. Open-source frameworks such as JQuery and Backbone.js make it easier for
novice developers to utilize some of the splashy techniques of more veteran developers. But for
all the budding advantages that these frameworks might provide to Latinos and Blacks, it does
not appear that a roadmap to a career in software development is usually among them (Demby,
2013).

The lack of African-Americans in software development can possibly have racist
implications. Photo-sharing services Google Photos and Flick, for example, have come under fire
recently for software that tags photos of Black people as gorillas or apes, dredging up racist
attitudes from the Colonial era. But in this case, instead of humans seeing through a racially
charged perception, the distortion is perceived through their software (W. Lee, 2015). To be sure,
the problem with Google Photos might have happened regardless of who designed it; but
theoretically, if more Black staffers were plugging their own pictures into the service, someone
would most likely have caught the mistake. The problem is likely twofold, experts say. “Not
enough photos of African Americans were fed into the program so that it could recognize a
Black person, and there probably weren’t enough Black people involved in testing the program
to flag the issue before it was released” (p. 1).

As noted by Thomas (2014),
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Many executives and pundits have argued that the educational pipeline remains one of
the chief impediments to hiring a more diverse workforce, and that as long as universities
aren’t recruiting a broader mix of students for STEM degrees, the corporate landscape

will suffer accordingly. (p. 1)

Computing job portal Dice reported that

Black IT entrepreneurs and professionals believe that the problem goes much deeper than

simply widening the pipeline; they argue that racial bias, along with lingering

impressions of what a techie should look like, loom much larger than any pipeline issue.

(Thomas, 2014, p. 1)

The National Black Information Technology Leadership Organization, whose focus is to develop
the next generation of African-American technology leadership, report that only 40% of African
Americans who hold degrees in computing or related disciplines are able to secure positions in
the field although the industry insists that there are not enough qualified workers to satisfy the
number of open positions (Thomas, 2014).

The American Institute for Economic Research (AIER) conducted a study of H-1B visas
and also reports that African Americans workers in information technology on average, earned
$3,656 less than White workers. H-1B visas are visas for non-immigrants that allow U.S.
companies to hire foreign talent in specialized occupations that need technical expertise in
specialized fields such as in medicine, mathematics, architecture, science, and engineering. One
of the lead investigators of the study concluded that as it pertains to compensation in the
technology sector, “Race does still matter” (Thomas, 2014, p. 1). The AIER study took into
consideration variables such as geography, age, and education level. The discrepancy in pay is

consistent all levels in the industry ranging from entry level positions to roles in leadership
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(Thomas, 2014). According to founder and President of Microsoft Bill Gates, “the lack of Black
tech professionals hurts the United States” (McDougall, 2007, p. 1). According to Gates, Blacks
are “particularly underrepresented in the tech industry because high school dropout rates in the
Black community exceed 50%” (p. 1). Less than 13% of computing degrees were awarded to
African Americans in 2004.

The lack of technology skills among African Americans is due, to some degree, to the
dearth of people of color being attracted to STEM (McDougall, 2007). Ebony McGee, a
researcher who has spent more than ten years studying the lives and experiences of Black STEM
high school students, reports that “Black males who consistently outperform their peers in
mathematics are also victims of covert racial stereotypes and racial microaggressions” (McGee,
2015, p. 1). McGee goes on to report that “Black males are presumed to lack intelligence when it
comes to academics, particularly mathematics” (p. 1).

“There are thousands of young Black men in urban cities across the country who are
STEM high-achievers and have the potential to succeed as STEM professionals” (McGee, 2015,
p. 1). Nonetheless, these men are always hearing negative commentary regarding their continued
successes in technology. These messages from counselors and/or teachers diminish their
mathematics capabilities. “The low expectations from this large demographic serves to
further discourage these often talented individuals from pursuing STEM fields such as software
engineering® (p. 1).
Statement of the Problem

Diversity is critical in the field of software development engineering. According to
research conducted by Antonio et al. (2004), ““a diversity of views improves science and allows

engineering to be more agile in terms of responding to a global supply of clients” (p. 508).
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Antonio et al. also found that “students working in a diverse group setting were influenced by the
different perspectives of minority participants and demonstrated enhanced complex thinking
processes as a result” (p. 512). The current demographic makeup of the technology workforce is
predominately male and overwhelmingly White or Asian. By increasing the demographic make-
up organizations are more likely to foster innovation and create better products that better serve
their diverse customer base.

“At a time when STEM fields are increasingly important to the health, security, and
competitiveness of our nation, many technology companies are not supporting the research, nor
are they generating the diverse supply of talent needed for the future” (Chubin & Malcolm, 2008,
p. 1). There is a scarcity of research regarding the lack of African Americans pursuing careers in
software development. The reason for this study is to determine what challenges are faced by
African-American software development engineers, what strategies and practices are employed
by African-American software development engineers, how African American software
development engineers measure success, and recommendations made by African-American
software development engineers. The main research question for this study focuses upon
determining the key factors that contribute to the under representation of African-Americans
pursuing careers as software development engineers.

Purpose of the Study

The purpose of this study is to determine what strategies and practices are employed by
African American software development engineers, to determine what challenges are faced by
African American software development engineers, to determine how African American

software development engineers measure success, and what recommendations would African
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American software development engineers make for future African American software
development engineers.
Research Questions

To explore the factors that contribute to discouraging African-Americans from pursuing a
career in computer science, the following questions are addressed through this study:

1. What strategies and practices are employed by African-American software
development engineers to overcome the challenges of being part of an
underrepresented group in the technology sector?

2. What challenges are faced by African-American software development engineers in
implementing the strategies and practices to overcome being part of an
underrepresented group in the technology sector?

3. How do African-American software development engineers measure success in
overcoming the challenges of being part of an underrepresented group in the
technology sector?

4. What recommendations would African-American software development engineers
make for future African-American software development engineers to be successful
as part of an underrepresented group in the technology sector?

Significance of the Study

Antonio (2004) suggests that “a diversity of perspectives enriches science and makes
engineering more responsive to a global pool of clients” (p. 507 ). According to Antonio,
“students working in a more diverse group setting were influenced by the different perspectives
of minority participants and demonstrated enhanced complex thought processes as a result” (p.

516). A study that examines the strategies and practices employed by African American
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software development engineers, challenges being faced by African American software
development engineers, measures of success as well as recommendations would African
American software development engineers make for future African American software
development engineers can be of value on several fronts.

First, understanding the strategies and practices that are employed by African American
software development engineers can help corporations and organizations adjust recruitment and
hiring strategies. Second, it can help colleges and universities modify their curriculum in ways
that will attract more African Americans to careers in software development. Third, researchers
have studied the need to have more minorities represented in the computing fields, but there is
not much focus in the literature as to why African Americans are so underrepresented in
computing in academia and in the workplace.

Limitations of the Study

e Researcher assumes that the participants will be cooperative and available

e The impact of the researcher’s age, gender, and personality to the study is unknown.
Definitions

In order to avoid ambiguity, the terms listed below will be defined as follows for the
purposes of this dissertation:

STEM: Refers to the acronym Science, Technology, Engineering and Math (“Science,
Technology, Engineering, and Mathematics,” 2017).

Software Development Engineer: A software engineer is a person who applies the
principles of software engineering to the design, development, maintenance, testing, and
evaluation of the software and systems that make computers or anything containing software

work (“Software Developer,” 2017).
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African American: African American, also referred to as Black American or Afro
American, is an ethnic group of Americans (citizens or residents of the United States) with total
or partial ancestry from any of the native populations of Sub-Saharan Africa (“African
Americans,” 2017).

Workforce Diversity: Refers to similarities and differences among employees in terms of
age, cultural background, physical abilities and disabilities, race, religion, sex and sexual
orientation. In this paper, diversity refers to workforce diversity (“Workforce Diversity,” 2015).
Summary of Chapter 1

African American software development engineers are critical in the effort for American
to answer the call to provide adequate technology workers to meet the needs of the global
innovation economy of the 21% century. As such, the country’s greatest prospect of thwarting the
economic dangers of not having enough skilled technology workers to meet the needs of the job
market is to look toward our underrepresented groups, namely, women and underrepresented
minorities (Margolis, 2008). The illumination of the practices and strategies that encourage
African Americans to not only pursue careers in software development but also to help them to
navigate the challenges and obstacles that have been faced by their progenitors is imperative.
Providing answers to why so few African Americans are pursuing careers as software
development engineers will ensure the production of the next generation of African American
software development engineers.

Chapter 1 provided an outline of this research study, described the background of the
problem, and highlighted the purpose of this study. Four research questions were proposed and

the significance of the study was indicated. An outline of the limitations and assumptions were
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provided and the key terms related to the study were defined. Chapter 2 will produce a review of

relevant literature that will provide a foundational framework for the research.
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Chapter 2: Literature Review

This chapter presents a review of the literature related to the lack of African American
software development engineers, including a historical overview of early American attitudes
towards African Americans and technology, deficiencies in educational opportunities for African
Americans and other minorities, workplace diversity challenges, the current state of diversity at
technology companies, women in technology, and what can be done to attract more African
Americans to choose careers as software development engineers.
Historical Overview of African Americans and Technology

This section of the literature review will focus on the early experiences of African
Americans and how these experiences have influenced the attitudes of latter generations of
African Americans and their overall cultural connection to the world of modern technology. This
portion of the paper will address the conditions, educational disparities, and intimidation toward
intellectual development for many years.
History of African Americans and Technical Education in America

Oppression and injustice have been part of the African experience in America since the
first arrived in Jamestown, Virginia. The disparities in educational opportunities, the lack of
access to pursue more lucrative occupations, the inability to participate in the voting process, and
other similar forms of racial bigotry are all indicative of policies anchored in American
philosophy and tradition. The ramifications of these practices are observable now (Sinclair,
2004).
Race and Technology in Early America

Among the many reasons why the connection between innovation and race in the United

States has been rejected for centuries, chief among them is White supremacy. Even one of the
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founding fathers, Thomas Jefferson, believed that Blacks were intellectually inferior to
Europeans. This idea that Blacks were less intelligent than Whites became the foundation for
their enslavement as well a host of other indignities suffered by Blacks even after slavery
became illegal. Plantation owners used this logic as a justification for enslavement (Bedini,
2004). The implication being that those who did menial labor possessed only minimal
intellectual prowess. Furthermore, many of the an abundance of the literary works of the
eighteenth-century made derogatory comparisons of African and other Eastern societies with
regard to their relative inventive weaknesses in technology and science (Sinclair, 2004).

This characterization provided an advantage for Americans and Europeans to discredit or
dismiss any notion of innovative talent among other ethnic groups (Adas, 1990). For generations
high-tech knowledge and skillfulness in America has been associated with ancestral lineage. The
preeminent idea in colonial America was that the notion of democracy would triumph as the
imagination of its population were freed. Technological competencies and Whiteness were often
viewed as integral components of each other, and as crucial facets of masculinity. However, this
notion was constructed in terms of race from its inception. Whether Africans were enslaved or
enfranchised was of no consequence; they were never thought to be by their European-American
contemporaries to be able of technical creativity--and they enveloped this difference into a
pronounced point of contrast (Sinclair, 2006).

During this time an examination of the literature reveals that there are many examples
that expose the belief of the day. However the following example epitomized in the acerbity of a
Massachusetts attorney while disputing a patent case when he stated: “I never knew a negro to
invent anything but lies” (Sinclair, 2004, p. 5). Although colonial newspapers cited hundreds of

notices chronically the substantial technical aptitude of fugitive slaves, slave masters asserted
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that African slaves destroyed or abused their tools as they could not fathom how to utilize them,
not as purposeful acts of counteraction (Berlin, 2009). As time went on the notion that scientific
aptitude and race intersect became more acceptable. Although Philadelphia was considered a
relatively progressive city, when the Franklin Institute was established in 1824 with the charter
of strengthening the advancement of the mechanical arts, it did not stop them from barring Black
from attending. Historically, African-Americans historically have been denied access to technical
education (Sinclair, 2004).

Technical Education and Blacks

Since the inception of America, Blacks have been convinced that they lack inventiveness.
As America matured and the possibility of the abolition of slavery loomed, those in power had
challenges solving the problem of what to do with free Africans (Sinclair, 2004)? That problem,
more accurately articulated, brought into question the ways that former slave owners would deal
with these newly freed individuals who still provided labor that contributed to their wealth.
Education became a tool of oppression. The designers of Black education appreciated that
education could be utilized to both liberate and oppress. Early American education was crafted to
rule, placate, and indoctrinate subjected people (Watkins, 2001; Wharton, 1992; Woodson,
1990).

Education has been the primary method of manipulating African-Americans. There has
always been a strategy to how African-Americans are educated. It has never been simply a
matter of literacy. How African-Americans have been educated has always had economic and
political ramifications. How African-Americans were educated played a major role in race
relations for the entire 20" century and beyond. Charity by other races had become one of the

primary methods of creating policy. Race benefaction served the purposes of those whose aim
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was to control African Americans through education. This technique made it much easier to
avoid the slow and deliberative system of law making and provided the control needed to shape
the education as was deemed fit for their purposes. The school system that was created via
charities was an effective method for conditioning the minds of African-Americans and people
of color (Watkins, 2001).

The benefit of this arrangement is that all aspects of education could be controlled by
corporate entities. African-Americans have been denied educational opportunities since the
establishment of slavery and even after the abolishment of slavery, Blacks were still dependent
on Whites for their educational nourishment. Slaves were not allowed to receive credit for their
inventions and as a result generations of aspiring African-American technologists have been
denied the impact of having a powerful role model to use as inspiration (Wharton, 1992).

The historical experiences of African-Americans with technology in America provides
insight into why so few of them pursue careers in technology. There is evidence that the attitudes
and beliefs regarding computing that have been forged for generations can be seen in African-
American students today. While studying why African-American high school students choose
not to participate in technology classes even when the opportunity to take the classes was
available to them, Margolis (2008) found that the conditioning persists. African-Americans did
not take computer science classes and it was not a result of the classes not being available. The
study suggest that although the opportunity to take these classes was there it did not affect the
attitudes of the students regarding computing:

We came to realize through this research that while interest and choice are ordinarily

framed as individual and personal actions, this is not an adequate understanding. Instead,

the ways in which students make their decisions are, again, largely determined by
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structural factors and widely held beliefs, even in a school where opportunities abound.

And all of these issues are still very much intertwined with the larger ones of race, class,

and gender. (Margolis, 2008, p. 73)

African-American and Latino students have historically been subjected to systematic
inequities that played a role in their being viewed as being intellectually inferior. As a result,
more of them, than their White counterparts, are placed in remedial classes where they won’t be
afforded the same learning opportunities (Margolis, 2008). Moreover, in 2010 The San Jose
Mercury News published an article, “Blacks, Latinos and Women Lose Ground at Silicon Valley
Tech Companies,” Swift (2010b) indicates that not only is the variety of the population in the
region not reflected in its technology workforce, but also that the disparity is progressing.

As recently as 2010 it has been documented that African-Americans are underrepresented
in the technology workforce in Silicon Valley (Swift, 2010a). Moreover, not only is the diversity
of the area not reflected in the workforce but also the underrepresentation of women, Latinos and
African-Americans is growing. Between the years 2000 and 2008 the number of Hispanic and
Black technology workers in Silicon Valley has decreased although nationwide their numbers
have grown (Swift, 2010a). African-Americans have been denied access to the type of education
needed to be successful in the technology fields. Moreover, African-Americans have not had the
benefit of being aware of their ancestors who were science exemplars and contributors to the
technological advancements in this country primarily because these stories have been hidden and
this has served to stifle interest among African-Americans in the sciences (Wharton, 1992). It is
important that Blacks receive the same learning opportunities as other groups to meet the global

challenges America faces today, and into the future.
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Educational Pipeline Issues: Social Implications of K-12 Education

The quality of the educational opportunities in computing made available to African-
Americans will play a major role in the success of attracting more of them to the field. A report
in 2008, prepared by the WGBH Educational Foundation and The Association for Computing
Machinery entitled The New Image for Computing (ACM, 2008) found that there was interest in
computing among Hispanic and African-American males yet these two groups are still severely
underrepresented whether it be on university campuses or in the technology workforce. The
study suggests that how students view a career in computing may not necessarily be the issue.
The implication is that further research may be needed to determine why it is that the attraction
that was observed while students are in school is not present once they embark upon their
careers.

However, the number of underrepresented students who are majoring in computer science
is improving according to the most recent Taulbee Survey. Although the situation has improved
more students are still needed to study computer science in order to fill the number of available
jobs. The report also highlights that the lack of diversity persists in computer science programs
(Zweden, 2009). For some reason African-American and Hispanic males do not maintain their
interest in computing once they leave high school. Although more students are pursuing degrees
in STEM, this has not alleviated the low STEM graduation rate among the underrepresented
groups (Higher Education Research Institute, 2010).

This finding suggests that perhaps something else is happening while students are in
college that is contributing to their not persisting to graduation. One such study is the 2010 Bayer

Facts of Science Education, which found that minority students are being discouraged from

29

www.manaraa.com



completing their STEM degrees by university professors (Bayer, 2010). The leading workplace
barriers identified for the women and minority scientists include:

e Managerial bias (40%), company/organizational/institutional bias (38%)

e A lack of professional development (36%)

e Nol/little access to networking opportunities (35%; Bayer, 2010).

This research indicates that leaders in higher education would be wise to consider each
student as individuals that consist of varied lived experiences, backgrounds, and histories (Bayer,
2010). Furthermore, it suggests that the curriculum should include be inclusive of all cultures as
well as provide interventions that contribute to the success of minority students (Laffey,
Espinosa, Moore, & Lodree, 2003). The narrative is that these students simply do not have the
ability to succeed in these fields and that is promulgated as the reason why they are
underrepresented as opposed to recognizing the effects of long standing institutional inequities
(Kao, 2000). African-Americans and Latinos earn below 10% of the both the undergraduate and
advanced degrees in computer science (Zweben, 2006).

The disparity between educational opportunities in computing are often exacerbated by
schools. Students who are the most accomplished with computers tend to be given the most
challenging projects, while students who only possess a basic understanding of computers
continue to receive the most elementary coursework. Therefore, computing in schools can be a
space where prejudices are being cultivated as opposed to being a mechanism for improving
educational and life opportunities (Margolis, 2008). The result of African Americans and Latinos
being subjected to poor educational environments is that it increases their chances of being
placed in remedial programs, which further restricts their educational opportunities (Higher

Education Research Institute, 2010).
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The effectiveness of technology access is dependent on much more than simply the
providence of computer equipment. There is a complex interconnected array of factors that must
be taken into consideration in order for meaningful technological access to take place. These
factors include personal factors, electronic factors as well as human and societal assets. The idea
that some groups have less access to technology, commonly referred to as the digital divide,
implies that those who do not have access to technology will have their opportunities limited.
However, the corollary is also true, and that is that underrepresented