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ABSTRACT
Fields that interest students as well as will bring them a high financial benefit in the job
market are within STEM education. However, women, especially African American
women, continue to experience high unemployment with limited economic opportunity as
compared to men and women of other nationalities in the United States. The aim of the
study was to encourage African American women to pursue STEM education to the PhD
level and then obtain a leadership role in the STEM field? African American woman’s
influence on future endeavors especially around scientific inventions and technological
advances is extremely small. This means, as Americans, we will be lacking in the great
wealth an African American woman’s perspective brings to technological advances and
future inventions for better living (Prince, 2013). The study may allow a platform
constructed of successful attributes an African American women needs to successfully
operate through the various different experiences faced as minority women
underrepresented in STEM. The conceptual framework of this study follows the mega-
community model. The methodology used in this phenomenological study is the interview
approach. African American women experts in the STEM disciplines were interviewed

using a 17 interview questions. The interviews answered the three research questions:

1. What are the barriers for African American women competing to earn a
Master’s or STEM degree?

2. “What workforce barriers prevent qualified African American womenin STEM
from being assigned a decision making role?”

3. “What are the lived experiences of AA women working in a STEMindustry?
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CHAPTER ONE: INTRODUCTION

The African American family structure has been failing for many years. Problemswith
the structure include births from unmarried parents, absentee fathers and a lack of a family
support network. The breakdown of the African American familyhas been occurringsince the
1960s (Discover the Network, 2012). Due to this breakdown, negative images of African
Americans have emerged that has increased a schism in their societal and political life on based
on race (Discover the Network, 2012). Wright (2009) ascertained racial classifications were
generallylinked to economicand social inequities. Racial inequalities were related to
dominationand exclusion of the party being oppressed (Wright, 2009). Accordingto the
Helicon Publishing (2008), more often than not African Americanswho live in large citiesare
partof the low economic area known as the ghetto. Generallythe population of African
Americans in these cities proportionatelywith their percentage of the population have fewerjobs,
receive less pay than their White counterparts and still face publicintolerance. Because ofthese
situations many young African Americans are pushedto a life of crime includingdrugcrimes.
Whilethere is a professional highlyeducated and wealthy class of African Americanpeople,
there is an underdeveloped populationin this nation in the inner citythat are underinspired and
seeminglyhave a permanent sense of despair (Helicon Publishing, 2008). Theseareas contain
high crime, social dysfunction, unemployment or under employment and highlevels of drug
abuse. African American in these areas who suffer these issues also are targetsfor racism, racial
profiling, racial prejudices which affect every part of life including the schoolsystems of
childrenin the inner city. Educationis a wayto overcomethe devastatingeffects oflow
economic empowerment and devastated communities. Whilethere has been a focusto

overcomethese issues in African American boys and men, many times the same attention is not



givento African American girls and women. This project’s thrust, therefore, was to determine
how to redirect the lives of African American young women and encourage them to be engaged
in Science, Technology, Engineeringand Math (STEM) fields. The aimwas to have these
women Yyield good salaries, be highly productive members of the society, and change devastated

communities to productive viable capable energetic high producing communities.

Problem Background

An initiative that the federal government is operatingis to encourage more young people
to pursue STEM education and STEM careers. Accordingto the Scholarship for Moms website
(2014), the white house held a science fair in 2013 that highlighted the need for skilled
professionals in STEM education and STEM careers. Technology is advancing at rapid ratesand
going forward, the need for every generation to be preparedin STEM careers is imperative. The
Scholarship for Moms website (2014) reported President Obama participated in the fair and
announced his campaign “Educateto Innovate,” that emphasizes STEM. President Obama

commented:

We've gotto do everything we can to make sure that we are givingthese young people
opportunityto pursuetheir studies and discover new ways of doingthings. And we've
got to make sure that we're also leaving behind a world that is safer and cleaner and
healthier than the one we found. (Scholarship for Moms, 2014, para. 3)

Lookingat the number of people pursuing fields in engineering, the numbers show an
increase in the enrolled and graduated engineers. The numbers reveal there were more students
earning bachelor degrees in engineering in 2009 being approximately85,000 versus the 70,000
earned in 1980 (Scholarship for Moms, 2014). Yet with the increase in technological advances

throughout the world, these numbers are not keeping pace with the job demand (Scholarships for

Moms, 2014).

The high cost of education and the uncertain job market requires people to consider the



financial benefit of pursuing a particular degree (Scholarships for Moms, 2014). Still, fields that
interest students as well as will bringthem a high financial benefit in the job market are fields of
interest. These fields generally are within the STEM education. Technical fields such as
computer science give college graduates the best opportunities and yield higher starting salaries
(Scholarships for Moms, 2014). The two fields that bring in the highest salaries accordingto the
Pay Scale Human Capital (2014) are petroleum engineeringand computer science. Petroleum
engineers (Scholarships for Moms, 2014) can expect to start at $98,000 while computer science
majors start at $58,000. The computer science fields (Scholarships for Moms, 2014)in
particular are graduating more students with an increase from 2001-2012 of 22.8%. These fields
are also showing an increase in graduatingwomen students. While in the past there wasa big
gender gap of women in technical fields, todaythe gap is decreasing (Scholarships for Moms,
2014). Hence, women, especially African American women, continue to experience high
unemployment with limited economic opportunityas compared to men and women of other
nationalities in the United States (United States Department of Labor, 2012).

Some of the barriers African American women encounter in the workplace include a
questioningof their credibilityand authority, race based stereotypes, and a lack of institutional
support (The Lawyers' Committee for Civil Rights under Law, 2011). African American
women in the workplace are many times excluded from informal networks and involved in
conflicted relationships with white women that affect working relationships and job
performance (The Lawyers' Committee for Civil Rights under Law, 2011). In many cases,
diversityprograms are ineffective and promotion opportunities are decreasing with the larger
Latinaand Asian populationin the workplace increasing (The Lawyers’ Committee for Civil

Rightsunder Law, 2011). Additionally, many African American women do not havea



workplace support system that can encourage and advise them in career goals and aspirations as
well as daily support on an ongoing basis in the workplace. Interms of wage disparity, African
Americanwomen continue to face discriminationas well as job insecurity (The Lawyers’
Committee for Civil Rights under Law, 2011). For example, the Lawyers’ Committee for Civil
Rights under Law (2011) reported African American women earn $15.50 in public sector jobs
compared to their White male counterparts who make $21.24. The committee further stated
(2011) overall women earn 77 centsto everydollar men earn and African Americanwomenonly
61 centsand Latinawomen only 52 cents. Over the lifetime of a woman, this could total to up to
$431,000. Theseissues weaken the longevityof careers of African American womeninthe
workforce and in some cases lead to broken women who live their latter livesin poverty(The

Lawyers' Committee for Civil Rights under Law,2011).

Racial segregation and discrimination was part of the government andgovernance
of the United States of America in its beginning stages. It is, therefore, very difficultto
address these issues in the workplace. Thus, African American women experiencingthis

dynamic work environment need tips on being successful while maintainingdignity.

African American women wisdom for success in this present and future dayworkforce

include:

Exceeding performance expectations.

Communicating effectively.

Connecting with mentors.

Building positive relationships with managers and colleagues.

Using their cultural backgrounds to enhance job performance .(Catalyst, 2004,
para. 4)

In orderto be successful it is important to understand the skills and talents needed and

acquirethem. Accordingto the lawyers’ committee for civil rights under law (2011), gender



based issues of unequal pay, sexual harassment; the old boy network and the economic
instabilityof women in the workplace continue to be unsolved issues in the United States.
These issues keep the nation from achieving its maximum productivityand maximum bottom
line (Australian Government, 2013). Gender equality allows men and women in theworkplace
to achieve equal outcomes (Australian Government, 2013). Accordingto the Australian
Government (2013) in order to achieve equality, some fundamental essentials must be

accomplished including:

Equal pay for the same work or work of comparable value.

The removal of barriers that work against women’s participation in the workforce.
Full access for both men and women to all occupationsand industries.

Also leadership equalityfor both men and women.

The removal of discriminatory practices of gender in relation to family care
responsibilities for both men and women. (Australian Government, 2013)

In order to successfullyaccomplish these goals we must achieve gender equalityand
racial equality. The United Nations Population Fund (UNFPA) state that gender equality
suggests a society where men and women share the same distribution of power, influence,
financial independence, education opportunities, and are equallyable to pursue their personal
ambitions (UNFPA, 2008). Racial equalitysuggests the same attributes operating for people
regardless of theirrace. Unfortunately, in these attributes the United States has achieved gender
equalityor racial equality. Still, in careers that require STEM education, a person is evaluated
more on what they know than on their gender or race (Ely, 2011, p. 13,). Ensuringwork place
parity between men and women and the races including comparable benefits will ensure
equalityin the workforce and a prosperous nation. This equalitymust be legislated as the law

for the nation and implemented within each state.

For African American women equalityin the workplace is not only gender related but



alsorace related. In these instances, the United States has neither achieved a post gender society
or a post racial society. Yet, in careersthat require STEM education, a person tends to be
evaluated more on what they know than on their gender or race. The research of this paper was
to encourage African American Women to pursue STEM educationand careers. The result of
having African American women in STEM education and careers is a more complete usage of
the nation’s diverse human resource. At, the present African Americans are not equally
represented in STEM as other members of the society. The Committee on Equal Opportunities
in Science and Engineering (CEOSE) to discuss women of colorin STEM confirmed the
underrepresentation of African American women in academia for students and faculty (Towns,

2010).
Purpose of theStudy

African American women are behind along with other women of colorin the STEM
disciplines of science, technology, engineering, and mathematics. In 2008 President Obama
presented his goal of making the United States of Americaa STEM leader. Accordingto Prince
(2013), President Obamawas quoted as saying, “That’s why I am committed to making the
improvement of STEM education over the next decade a national priority” (para,3).
Unfortunately, women of color are still very under-represented in the STEM fields. In
statistics (Prince, 2013) collected on the STEM professors only 2.1% were minority
women in STEM disciplines. Defining these statics with more clarity, only 6,400
(Prince, 2013) women of color with doctorate degrees in STEM fields hold assistant,
associate, or full professorships. From this information we recognize the extremelysmall
presence of African American woman'’s influence on future endeavors especiallyabout

scientific inventions and technological advances. Even more disturbing, minoritywomen



had the least influence in computer science and mathematics (Prince, 2013). Thismeans,
as Americans, we will be lacking in the great wealth African Americanwoman’s
perspective brings to technological advances and future inventions for better living
(Prince, 2013). The society will not be as dynamic and robust as it could and shouldbe
unless we increase the number of minority women in STEM education andcareers,

especially African American women (Prince, 2013).

The United States must implement plansto increase the number of women of color
especiallyAfrican Americanwomen in STEM career as well as speed up time for this increase
to be noticed. Recommendations have been givento professors, professional societies, the
corporate sector, women organizations, and governmental agencies (Prince, 2013). These
recommendations include providing funding targeted to African American women. The
recommendations are concerned with redeveloping hiring and promotion policies, employing
diverse search groupsin the hiring process, mentoring and having a scorecard of successful
African American women in STEM. “Since STEM fields will be growing, and to increasethe
number of highly-skilled STEM workers and strengthen the economic securityof US families,
the nation must engage the entire STEM talent pool” (Prince, 2013, para. 12). Ensuringall
groups of the population are engaged in the workforce adds dimensions of creativityand
innovation to the nation’s advancement intothefuture.

The United States must include everyone in the talent pool. Accomplishingthe
inclusion of all people in the talent pool and specificallyin STEM is through respect, diversity,
and equity. This must become a way of living and not a management of programs. The country
has had more than 40 years of civil rights activism and feminism. This nation understands these

problems and the consequences of not overcomingthe issues leaves a nation under productive



and hinders innovation and creativityand completely misses inventions that could be world
changing. Accordingto Scriven (2013), the most recent information from the National Science
Foundation shows African American womenand girls as 6% of the population of the United
States. While the numbers have been increasing pertainingto college undergraduate degrees
obtained for African American womenin STEM disciplines, at the doctoral level the number is
only 1% (2 of doctorate degrees obtained are in STEM fields; Scriven, 2013). Even though we
see increasingnumbers of African Americansin STEM fields at the undergraduate and Master
level, mathematic degrees are still 800% (Scriven, 2013) less than White females. Butthere are
less than 1% Science and Engineering professionals in the workforce for management and non-
management positions (Scriven, 2013). Mathematical degrees assist in high-level research and
development. People in mathematics have supportive professional networks that have opened
doorsinto Silicon Valleyand other high technical sectors (Scriven, 2013). Itis important to
increase the numbers of African Americanwomen in mathematicsdegrees. Thiswill increase
the number of African American women in research and development, in leadershiprolesin
Silicon Valleyand other sectors throughout the STEM fields. Regardless of the numbers,
African American women have been hindered from entering STEM in former times due to their
limited educational opportunities (Scriven, 2013). Education is therefore paramount for African
American women to advance in the global market.

The National Action Council for Minorities in Engineering, Inc. studied the issue of
minorities in engineering fields in the United States. The results of the study (McPhail, 2011)
found that while African Americans, American Indians, and Latinos represent 34% of the
population of the 18 to 24 age group, theyonly earn 12% of the degreesin engineering. Further,

women make up 47% of the labor force of the United States (US Department of Labor, 2011)



butonly 10.8% are engineers (McPhail, 2011). Ifthe United States is to remain competitive in
the global marketplace, it must educate its entire diverse communityto reflect the nation’s
demographic (McPhail, 2011). Diversity propels innovation and increases dynamic creativity
(McPhail, 2011). The United States must tap its hidden talent pool and utilize its resourcesto
incorporate all of America into the labor force. Initiatives taken by the government and the
private sector to access the hidden talent are to form public-private partnerships (PPPs). The
PPP operate throughout the nation trainingteachers in STEM education (McPhail, 2011). The
purpose of these programs are to increase the number of students studying STEM from grade
school to graduate school. The corporationsin these partnerships provide computers, funding,
internships, and mentors to foster a workforce that encompasses the demographic of the nation
while maintainingour global competitive edge (McPhail, 2011).

Another initiative to accomplish a diverse workforce is to ensure all partiesare
equally trained and educated. For African American women this task is notfulfilled.
Typically, for African Americans, education and training is extremely necessaryto
overcome the gap in their skill set and the skill set of and their counter parts. Education
has always been an important element in the advancement of African Americans andin
STEM education. Nonetheless, for all STEM educated women, positions indecision
making leadership roles in industry is still very slim. According to Scriven(2013)
research, the appearance of African American women in decision making rolesin
management is virtually non-existence in regions of high technology like theSilicon
Valley (Scriven, 2013). This issue directed the problem under study. The first issuewas
what support do African American women need to enter STEM disciplines. Oncethey

enter these fields through education, what did African American women need toensure
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their studies are completed and the degree is obtained? Finally, how did an African
American woman get encouraged to continue their education to the PhD level andthen

obtain a leadership role in the STEM field?

Research Questions
Research Questions
1. What type of support did African American women need to pursueSTEM
degrees, complete the degree and enroll in graduate STEM programs?
2. What are the barriers to obtaining this support?
3. What assistance was needed for African American women who are enrolledin
Master or higher STEM degree programs?
4. What are the barriers to completing the degree?
5. How did career training prepare African American women become part ofthe
STEM leadership decision makers in technological regions and corporationlike
Silicon Valley?
6. What workforce barriers were overcome that prevented qualified African
American women in STEM from decision making roles?
Limitations of the Study

While this study determined the support needed to assist African American women in
participating globallyin STEM innovation and its leadership in the present and future, it will not
be able to studythe outcome of the effect of the support. A futurestudy could use the research
from this project to determine the effect the support achieved in increasingthe number of African
American women in STEM careers. Also, how did the support increase the number of African

American women in leadershiproles in STEM in the work-force? The workforce has
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become more diverse in the 21% century, but the research does not show an increase in African
American women in STEM compared to Caucasian women and other ethnicities. Mentoring
programs used to acclimate African American women to the company’s organizational climate
are needed to ensure the success of these women.

Other limitations of the study were obtaininga vehicle to access African American
women who need the services, inform them of the services, acquire the services and then follow
them through their education to their careers. In areas where the services were needed themost,
other services would have to be in place first. These services include housing, transportation,
childcare, personal care, familyor elder care as well as a steady stream of livingincome. These
types of elements are part of the support requirements given to the women. An additional issue
to studyis counselingservicesto encourage African American girlsand womento go into
STEM. Future studies informed African American women about STEM career choices and
provided them information on successful African American womenin STEM. Work plans
developed that ensure African American make their contributionsto STEM and its innovations.
Other studies conducted to accomplishthesegoals.

Delimitations of theStudy

Originally, the researcher was goingto give surveysto 200 African American women.
The women were goingto be womenin collegein STEM and women from a predominately
African American communitythat is economicallydisadvantaged. After more research and
consideration,a Phenomenological research design was used interviewing nine African
American women who have been successful in STEM fields and who hold PhDs in STEM
fields. Theterm successful meansthe nine women hold a leadership positionin STEM or are

part of academia. The women have been successful in maintainingtheir careerina STEM
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discipline. The womenworked and lived in the United States or their home base employment
is the United States. The womenwork in the STEM field, have obtained a degreeina STEM
discipline and have successfullyobtained a PhD in a STEM field or one that compliments their
STEMdegree. For examplea women could have a Master of Science in Engineeringand a
Doctorate degree inBusiness.

A phenomenological research design investigates the experiences lived by individuals or
groupsto reveal a profound understanding of the experiences accordingto the individual orgroup.
Subtle and blatant issues were revealed that hinder or prevent African American womenfrom
holding leadership positionsin STEM areas as well as how the experiences affect theireconomy.
The aim of the studywas to interview successful African American women anddiscover how to
overcome unjust salarytreatments, promotion treatments as well as overcoming these issues
while still gaining success and living a productive abundant life. Generally, AfricanAmerican
womenas well as minoritywomen are under-represented in the workforce and evenmore in
STEM fields (Dissertation Recipes, 2012).

When speaking of minority women and their underrepresentation in the workforce is
expressing populations that have lower representation than the population, as a whole. The2000
U.S. Census Bureau (2011 statistics revealed African American women were 6% of the
population, Native American womenat 1%, Asian American women at 2% and Hispanic
American women at 6% (Townes, 2010). Hence the term underrepresented womenin STEM
academiaor STEM careers is speaking of the previouslymentioned minoritywomen. (Towns,
2010).

The phenomenological study conducted interviews with a theme pertainingto the

experience of nine PhD African Americanwomenin STEM academiaor STEM careers. The
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interviews gained information on their educational experiences as well as their experience in the
workforce. The researcher looked for the type of support the women needed or had and what
type of hindrances they experienced. Information on overcoming road blocks and making good
decisionswas acquired. Strategies for successfullynegotiating the workplace was determined
through the interpretation of the interviews and finding themes in the data. Strategiesfor
developingand implementing long term goals was extracted from themes found in the data.
Strategies for safeguarding themselves as well as their families was interpreted of the data. The
study was limited to the experiences of nine African American women who hold PhD degrees in
STEM. Interview questionswere limited to the experiences of the women as they pertainsto
their STEM involvement through education or the workforce. Datawas recorded and fell into
the broad categories of strategies for success, decision making strategies and overcoming
adversity. Further categories included support elements needed to accomplish the education and
the positionthey perform. Since the population of participants is so small, it would be difficultto
make generalizations due to the small samplesize. The interviews were conducted on the
telephone for women in other states. Intervieweeswere acquired from the advice of African
Americans who are involved in STEM (Frillman, 2011).

Definition of Terms
African American Women — Black women who identifythemselves as African American.
Disparities-inequalityor differences in wage compensation
Minority— A group having small representation in relation to other groups in a society.
Phenomenological Research — research conducted to understand live experiences and human
nature through the eyes of the participant (Simon, 2011).

Underrepresented - populations that have lower representation than the population, as a whole.
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Significance of theStudy

The importance of this study was through the lived experiences studied of the of nine
African American women to gain insight on appropriate behavior, skills and techniques needed
for African American women to acquire success in STEM careers and academia will be gained.
This information was important for up and coming African American girls and women in
STEM education and careers goals in their navigation of their career goals. In addition, program
designs should be developed using this information to mentor, train and inform AfricanAmerican
girlsand women. The study allowed a foundationto be constructed of successfulattributes an
African American women needs to successfullyoperate through the variousdifferent experiences
they will probablybe faced with as minoritywomen underrepresented inSTEM. A good
example of this situation spoke of an African American women in an IndustrialEngineering

classroom in a predominatelyAfrican American University(Student Advisor,2014).

The issue was that an adjunct professor of an Asian nationalityonly faced other
internationals when teachingthe class. He repeatedlyturned his back to the African
Americanwomen in the class. Dueto the high level of analysis that needed to be
learned, students needed to understand and engage with the professor to ensure
understanding of the information. When the African American women asked the
professor questions, the students were not given an answer or the answer was abrupt.
For a student struggling with the class this behavior could cause them to give up or not
continue. Inthis case, the student brought the situation to the officials. Since thiswasa
predominatelyAfrican American University, a committee developed of secretaries,
upper classmen and professors who became mentors to assist women giving them
advice on how to accomplish the rubic of the courses. The professor in the situation did
not teach the course in the following semester. (Student Advisor, 2014)
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CHAPTER TWO: REVIEW OF THELITERATURE

The STEM stakeholders are very concerned with increasing diversity inthe
STEM pipeline for the current workforce and for the future. One major stakeholder,the
United States government at the federal and state levels, worked to increase diversity
programs in higher education and the workforce. For African American women, these
initiatives assist in having opportunities in academia and in the workforce. Thisliterature
review discussed the current contributions of African American women in STEM fields
in academia and the workforce. The review revealed the attributes of African American
women in STEM. It also described the difficulties African American Women
experienced obtaining STEM education up to the PhD level and difficulties intheir
careers. The literature explained some of the current activities occurring iInSTEM
education for African American women and girls in the United States. Additionally, the
literature discussed recommendations and future goals that this nation mightconsider
moving towards in order to achieve a balance diverse workforce. Finally, theliterature
defended the need for the study.

The purpose of this study depicted the current situation of African American
women in the STEM workforce and academia environment. It described African
American women’s leadership-decision making roles in STEM and their
underrepresentation in STEM. The study discussed models and programs toincrease
African American women in STEM. According to Flowers (2012), there are
inequalities pertaining to minorities in general and African American womenspecifically
existing in hiring practices, salary, and support in academia tenure and promotion

realities. This review discussed the inequalities and investigated the causes ofthe
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disparities. This review discussed the gap in information pertaining to PhD levelSTEM
African American women (Flowers, 2012). The conceptual framework of the project
provided direction for the study and became an outcome of the study (Green,2014).

The framework of this study followed the mega-community model. Themega-
community model holds collaborations with three different entities namelynon-profit
groups, government agencies and businesses (Allen, 2014). The mega-communitymodel
answered hard complex issues that one entity cannot solve on its own. Thismodel
resolved complex issues such as rebuilding urban infrastructure, confronting global
climate change, managing the aging population and preventing terrorist attacks (Kelly,
C., 2009). These types of problems cannot be solved by government alone. In orderto
effectively solve large scale issues, the government, the private sector and thenon-profit
or civil society must work together (Kelly, C., 209). This type of collaboration istermed
a mega-community. In a mega-community model leaders of many organizationswork
together toward a common goal without any one entity being in control of thewhole
system (Kelly, C., 2009). The operation of the mega-community initiativescontain
focused conversations, plans of action and implementation strategies (Kelly, C.,2009).
Unlike private sector initiatives, the mega-community takes on larger roles andis
ongoing and mutual over time (Kelly, C., 2009). The mega-community modelengaged
members of various organizations that use their resources to solve the issues (Kelly,C.,
2009).

Three other elements that must be included in mega-community collaborationsare
convergence, structure, and adaptability (Kelly, C., 2009). The convergenceelement

pertained to the mega-community’s member having a commitment for mutualaction
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(Kelly, C., 2009). The congruence means that instead of the leaders fighting forcontrol
of the group, the leaders come together and develop the plan of action (Kelly, C.,2009).
The next important component was the structure. In order for the mega-communityto
operate efficiently, there must be a formal stage of developing the structure (Kelly,C.
2009). Protocols were set with organizing principles governing the order of theteam
(Kelly, C., 2009). In terms of adaptability, the mega-community allowed newmembers
and new innovative ideas to accomplish the goals of the collaboration (Kelly, C.2009).
Over time, the mega-community became better, speaks the same language, anddeveloped
a bond making it one unit verses three separate entities (Kelly, C. 2009). For thisstudy,
the mega-community model used techniques to overcome the underrepresentation of
African American women in STEM leadership.

In this study, the government’s resources were used to solve the followingissues:
« Provide federal funding grants and loans for higher education
« Provide grant funding to non-profits organizations to conduct STEM programs
o K-12 STEM education in school

« Commissioner Community Development opportunities for non-profitSTEM

In the non-profit realm, the collaboration needed the following sourcesand

opportunities:

Colleges and Universities with STEM programs to the Doctorate Level

« Tenure opportunities for African American women in STEM
« Afterschool K-12 programs in STEM
o Churches offering STEM programs for youth and the community

« Community Development offering STEM programs for families
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The private sector realm needed to provide the following items tothe
collaboration:
« Hiring policies for African American Women
« College recruitment from HBCUs

« Executive fast track programs for African American women

To overcome the underrepresentation of African American women in STEM in
academia and the private sector, a mega-community collaboration operated to solve the
complicated issue (Allen, 2014). The conceptual framework for the project depicted the

mega-community model in figure 1..

I d!

Government Non-Profits Private Sector

Tenured African American women in
colleges and universities

African American women with PhD in
STEM

African American women in STEM in
leadership roles in the private sector.
Overcome underrepresentation of AA
women in STEM

Figure 1. Mega-Community Model of This Study

African American STEM CurrentActivities
Contributions

African Americans made several important contributions to the STEM fieldsin
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the past and more recently (Pinckney, 2012). According to Pinckney (2012),some
African Americans highlights for contributions in STEM included Dr. William E. Massey
a pioneering mathematician and physician. Pinckney (2012) named several othernotable
contributors to the STEM disciplines. These contributors included Lewis Latimer, writer
of the Central Office electric power systems manual, Elijah McCoy, amechanical
engineer, and Freeman A. Harbowski, a college president and role model fortomorrow’s
youth. Pinckney noted several other African American contributors to STEM. Derrick
Pitts and Frederic Bertley worked with youth in science and the study of planets
(Pinckney, 2012). Dr. Charles F. Bolden Jr. was the 12" administrator of NASA
(Pinckney, 2012). Dr. Guion S. Bluford Jr. was an astronaut who orbited the earth
(Pinckney, 2012). Dr. Mae Jemison an African American flew into space (Pinckney,
2012). General Motor credits Edward T. Weiburn Jr., a vice president for some ofits
global design (Pickney, 2012). Finally, Pinckney (2012) spoke of the contributionsin
medicine by African Americans. These contributors (2012) included Dr. GregoryC.
Bolton leader in robotic surgical options, Dr. Yvonne S. Thornton board certified inhigh-
risk obstetrics and Dr. Benjamin Carson for separating Siamese twins joined at thehead.
Pinckney (2012) honored Dr. Keith Black for his contributions as aneurosurgeon,
professor and scientist.

Other contributions made by African Americans specifically women accordingto
Brown (2014) pertained to preparing girls for STEM during the ages of 7 to 17. One
organization, ‘Black Girls Code’ worked with girls. According to Brown (2014),Black
girls taught girls to become innovators by building Web pages and mobile apps. The

program proposed to build self-confidence in the girls in order to compete in adiverse
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environment (Brown, 2014). Brown (2014) also discussed other programsdeveloping

STEM skills in African American girls, boys and other underserved groupsas:

e Eunique Jones Gibson, a cultural architect, media specialist and artist, usedher
talents and skills to encourage youth to know historical figures by the useof
photos, video and technology.

e Danielle N. Lee, an animal behavior biologist used his talents to provideyouth

with outdoor programs and social media.

e Kalimah Priforce, the co-founder of Qeyno Labs mission was to transform
children’s lives through social media (Geyno Labs, 2014). This programworked
to increase STEM diversity in K-12.

o Kimberly A. Scott, the Executive Director of Com-pu Girls, used technologyto
advance adolescent girls in the Arizona district.

e 2014 White House Champions of Change director Kevin Clark of theDigital
Media Innovation and Diversity at George Mason University workedwith
specialist to create digital media products and resources to embracediverse
audiences.

e Christopher Emdin, the Director of Science Education for ColumbiaUniversity’s

Center for Health Equity promoted competitions for students who fusescience

with the hip hop culture.

e Andrea Hence Evans owner of Kidgineer was a STEM enrichmentprogram

whose purpose is to assist children to retain their interest in math andscience.

e C-STEM Teacher and Student Support Services credited its founderReagan

Flowers for its success. This program was the nation’s first pre-k-12STEM
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platform that affected more than 100,000 participants (Brown, 2014). African

American Historically Black Colleges and Universities (HBCU) played amajor

role in contributing to the STEM fields in inventions as well as increasingthe

number of African Americans in STEM areas (Brown,2014).
HBCU Contributions

According to Frillman (2011), historically Black Colleges and Universities
(HBCU) were able to gain academic success in STEM fields in a nurturingenvironment.
HBCUs assisted minority students in developing self-esteem and confidence.Minority’s
students with confidence and self -esteem competed in the global marketplace. One
study suggested students who participate in Pre-Freshman Academic Programaimedat
improving the academic success of students at the University of Maryland hadhigher
retention rates in STEM degrees than those who do not (Perna, 2009). Nevertheless,
preparation for STEM disciplines should begin in K-12 (Kendricks, 2011). Accordingto
Kendricks (2011), studies showed that in order for African American women to excelin
STEM fields, they must have a steady pre-college background that gave them astrong
math and science acumen. Many African American students did not have adequate
preparation for STEM disciplines (Kendricks, 2011). It is, therefore, imperative that
schools, parents and the community provided the means to increase each child’sscience
and math intellect through after-school programs, tutoring programs and homework
assistance (Kendricks, 2011). Many HBCUs have assisted in these areas withscience,
technology and mathematics scholarships for their students in STEM programsthat
mimic some K-12 STEM programs. One University in particular that offers this typeof

program was Central State University a HBCU located in Durham, North Carolina. The
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program instituted by Central was the Scholars Program (SP), which incorporates sixK-
12 practices. These practicesincluded:
e Supportive family environment built self-esteem and provide a student witha
sense of belonging.
e Caring teachers was the strongest indicator of a student’ssuccess.
e High expectations, encouraged students to work harder and meet the goals ofthe

program.

e Academic rigor, described a change in the learning environment notthe
curriculum.,

e Dynamic classroom strategies, such as positive reinforcement; mentors and roles
models; development of social skills; weekly or monthly meetings with advisors;
small group sessions and enrichment activities increased academicachievement.

e Discipline, students performed better in arenas in which compliance to rulesand
policies was expected and mandatory (Kendricks, 2011).

In this program, Central State University was keeping with the theory that
HBCUs provide a more nurturing and supportive environment. SPs enroll scholarsin
academic learning environments (Kendricks, 2011). Participants enrolled in twoSTEM
courses at a time with other participants in the program (Kendricks, 2011). SPstudents
took courses together (Kendricks, 2011). The SP classes caused natural study groupsto
form (Kendricks, 2011). The scholars lived together in the Honor dormitory that isa
living learning environment (Kendricks, 2011). Each month, a required mentoring
meeting conducted advising sessions that included announcements and a symbolic family

gathering session (Kendricks, 2011). Qualified scholars having a GPA of 3.2 orabove
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were encouraged to become part of the Honor’s program (Kendricks, 2011). Finally, the
SP program required all participants to attend two professional developmentworkshops
and attend two graduate school visits per year (Kendricks, 2011). These program
requirements followed K-12 STEM program formats (Kendricks, 2011). HBCUswere
major contributors to the education of African American women in STEM (Frillman,
2011). The Integrated Postsecondary Education Data System (IPEDs) reportedthat
HBCUs were responsible for 22% of all the bachelor’s degrees earned for African
American students in this nation and 30% of STEM degrees to Blacks (Perna,2009).
HBCUs were also responsible for graduating more African American women inSTEM
fields (33%) compared to African American men in STEM fields (26%) (Perna,2009)
Studies conducted by Wenglinsky determined that HBCUs were important sourcesof
enrollment of African American men and women into graduate programs ofscience,
engineering, or business (Perna, 2009). Additionally, HBCUs were 30 among the 50top
producers of African American women Doctorate programs in science andengineering
between 1980 and 1990 (Perna, 2009). Another important factor for increasingthe
number of African American women in STEM fields was the single sex collegeformat.
Single sex colleges or universities had only male or only female students. Spelman
College was one such college that produced African American women inSTEM
graduates (Perna, 2009).

Spelman College, an African American female college, had a successful 2006-
year graduating the highest number of bachelor’s degrees to African American womenin
mathematics, ranked third in physical science and ranked fourth in biological sciences

(Perna, 2009). Spelman College was very interested in promoting STEM education toits
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students and promoted programs and career relations that increase African American
women in STEM (Perna, 2009). Perna (2009) stated students attend Spelman College for
several reasons including:

e The institution was well known for graduating African American womenwho

become successful in STEM fields.

e African American women have high aspirations towards STEM disciplines
educationally and occupationally, which the college encourages andsupports.

e Student and faculty were aware of the academic, psychological andfinancial
barriers that hinder African American women in STEM and strategized howto
overcome them together (Perna, 2009).

e Institutional characters of Spelman to overcome barriers were structural
characteristics, a cooperative peer culture, and faculty mentoring ofstudents,

academic support and finally undergraduate opportunities forresearch.

Another important role Spelman played for academic success of African
American women in STEM was that one third of its graduates go to Medical schooland
another one third go on to pursue PhD degrees (Perna, 2009). Finally, many of
Spelman’s graduates pursued master and doctorate degrees in dentistry and other STEM
related fields (Perna, 2009). Spelman College worked with African American womenin
STEM to ensure that African American women were decision makers and leaders, inthe
now and up and coming global market. The college was also very aware ofthe
underrepresentation of African American women in STEM education and the STEM

workforce.

Research showed that typical responses to the argument of AfricanAmerican
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women underrepresentation in the STEM workforce included the Conefrey culturalmyth
about science (Conefrey, 2001; Frillman 2011). Frillman (2011) said the Conefrey
cultural myth concerning science stated that science was gender free and valuefree.
Science taught knowledge regardless of cultural diversity (Frillman, 2011). It alsostated
that women need no special accommodation and challenge and competition are part of
the weeding out process for those who do not have the acumen for science orengineering
(Frillman, 2011). Frillman (2011) implied many in the workforce adhere to this mythand
develop policies that use the assumptions of thismyth.
Community Contributions

The mega-community model of cooperation was being used by educatorsand
community stakeholders to address the racial disparities in science andengineering
careers in the United States (Allen, 2014). The model approached solving realworld
problems using collaboration between non-profits, government and the businesssector.
According to Lex Town Publications (2014), the mega-community was an effective
approach to engage talent for a long-term solution. These long-term solutionsfunctioned
for many years (Lex Town Publications, 2014). Businesses anticipated the operationof
the mega-community approach for the next 20 years in STEM career and STEM
workforce solutions (Lex Town Publications, 2014). Currently the rate of job growthfor
jobs dependent on STEM employees was 17% (Allen, 2014). While 17% of thecurrent
job market over the age of 25 was African American and STEM educated, theactual
employment of these African American workers was only 4% in STEM fields(Allen,

2014).

One effort to overcome the dilemma of underrepresented African American



26

STEM educated workers by the government was to utilize them in theObamacare
initiative. Reginald Van Lee of Booz Allen Hamilton addressed health care providers ata
symposium conducted at Howard University (Allen, 2014). According to one ofthe
participants of the symposium, Herbert C. Buchanan, CEO of Howard University
Hospital (Allen, 2014) stated the mega community would allow a community toknow
and understand their needs and identify members in the community that can fillthose
needs. With the need for future doctors, nurses, and engineers, making educational
investments taps the resources domestically was a good long-term investmentsolution
and a win for the public, the private and non-profit groups. STEM had effects onthe
health, the environment, the protection of the country, technological advances andglobal
warning (Allen, 2014). STEM careers included the healthcare field with doctors, nurses,
technicians and dentist. It affected the environment through scientific research onglobal
warming, water, the atmosphere, and the o-zone layer. The military usedscientific
knowledge to protect the homeland, the airways, and other countries with tracking
instrumentation and aeronautics. STEM careers were part of the technologyinnovations
and maintenance. It was easier to train and educate resources locally to ensure that allthe
STEM needs of the community were met (Allen, 2014). The local communityhad
experience of the community. The African American community had gaps with
preparing qualified STEM students to be qualified STEM professionals (Allen, 2014). In
order to develop the African American community, youth needed to be educated in
STEM before college.

Youth must enter STEM education prior to going to college (DiLisi,2011).

Community programs were a source of STEM education for children K-12. These
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programs developed self-efficacy in children and provide them with early exposureto
STEM based careers. Programs aimed at preparing youth for STEM were the
Association of Science and Technology Center’s “Today’s Youth Tomorrow’s
Teachers”, Sci-Tech Hands-On Museum, St. Louis Science and Industry’s “Yes”team
and Museum of Science and Industry’s teen (DiLisi, 2011). These programsprovided
students with an informal education of STEM while allowing them to practiceteaching
the STEM education material. Programs that provided informal education toSTEM
increase children’s awareness of career opportunities and influence their decisionto
pursue STEM degrees in college (DiLisi, 2011). A non-profit organization that
encouraged African Americans girls to pursue tech careers is the Black GirlsCODE
organization.

The goal of an organization for increasing African American women inSTEM
was to overcome the underrepresentation of African American women in STEM careers
and in academia (Jones, 2014). To overcome this problem, the Black girls CODE
organization held workshops to introduce girls from 7 to 17 to basic computer
programming (Jones, 2014). The program’s purpose was to teach African Americangirls
to be competitive in the workforce and to have the skills that were in demand nowand
over the next several decades (Jones, 2014). Since technology and programmingcareers
such as ‘c++’ were growing the fastest through the global marketplace, it isimperative
that African American girls prepare themselves to take part in STEM computercareer
choices. In addition, African American women were one of the least representedgroups
with only 3% in the STEM workforce (Jones, 2014). The Black Girls Code eventhad

three programs including: Build a Mobile App in a Day, Build a Game in a Day,and
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Build a Website in a Day (Jones, 2014). The girls needed no prior programming
experience to participate in the workshop. According to Vanessa Paugh, presidentof
Goddess Software, the program allowed girls to be ready for more advanceprogramming
like C++ or Java computer languages (Jones, 2014). African American girls neededto
diversify the cyber world particularly programming for entertainment. Their inputand
ideas allowed for games that are fun, exciting, interesting and non-violent. The Black
Girls CODE organization had presented this workshop in the Bay Area, Miami,
Memphis, Detroit, Chicago, Atlanta, Pittsburgh and Las VVegas and now in Dallas(Jones,
2014).
Barriers African American FemalesFace

African American girls and women operated in a state of uncertainty due totheir
race, their gender, and for older women their age (Hunt, 2014). African Americangirls
living in the United States dealt with a society that still had biases against them evenin
2014 (Hunt, 2014). Thus, conversations with caring African American women andmen
needed to occur with African American girls according to Monique Morris (Hunt,2014),
author and president of the National Black Women’s Justice Institute. The purpose ofthe
conversations about biases was to give girls an understanding of the societal structure
they were living in and assisted them to develop the language and analysis on howto
navigate these systems. While in some cases society oppressed African Americangirls,
the girls’ defense to this oppression were in some instances self -destructive to theirown
wellbeing. One program that was operating to address these issues and overcome themis
Saving Our Lives, Hearing Our Truths (Hunt,2014).

The Saving Our Lives, Hearing Our Truths program located in theChampaign-
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Urbana metro area provided a safe space to speak and gave support and advice from eight
African American women. The National CARES Mentoring Movement, which provided

services to boys and girls, recognized the unique needs of African Americangirls.

Another program, the National Council of Negro Women (NCNW) Los AngelesView
Park (Hunt, 2014), gave programming to girls of South Central L.A. Imperial Courts
housing projects. In this program, girls who were from a disadvantaged communityare
exposed to colleges; careers to allow them to have an idea of things that interestthem.
According to Carolyn Martin, president of NCNW, lack of exposure resulted inthe
underrepresentation of African American women in industry and in career levels. This
problem was particularly prevalent in STEM fields leaving the few in these fieldswithout

roles models and mentors in leadership positions (Hunt,2014).

Barriers in the corporate environment for African American womenincreased
with the lack of mentorship and role models according to Kimberly Bryant, founderof
Girls Code (Hunt, 2014). Once a woman got a position in the corporate setting, itwas
hard to find someone to relate to on the cultural level (Byrd, 2006). According tothe
Diversity MBA Magazine (2009), Kenya, a participant in a survey of AfricanAmerican

women in leadership roles stated,

To find a company of White employees, where | could sit and talk to any oneof
them on any given day and share a success or challenge and feel likethey
understand is pretty unfathomable. If I transitioned back to a White firm, lwould
probably question my skills and censor my words a whole lot more. limagine
being extra careful about what | say and how | say it and always being preparedto
defend myself professionally. (In that kind of environment) it wouldn’t take too
much for me to begin looking for work elsewhere. (Diversity MBAMagazine,
2009, p. 1)

Many times African American women in STEM fields had made it toleadership

roles spent their time and energy performing and overcoming issues that were specificto
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their race and gender (Byrd, 2006). The lack of representation and discussions onthe
experiences of African American women in science was a consequence of racialpractices

that have silenced the voices of African American women in science (Byrd, 2006).

According to Collins, using the experiences of White women in the West instead ofusing
a diverse group of women experiences in STEM settings only increased racialprivilege
structures instead of overcoming gender biases (Byrd, 2006). The statistics of White
women did not present an accurate picture of the barriers African American womenface
specific to gender, race, societal, and historical experience (Byrd, 2006). The onesided
statistics prohibited gaining a true understanding of the issue pertaining to African
American women in STEM (Byrd, 2006).

Barriers in STEM academia resulted in a continued underrepresentation of
African American women faculty in the college and university setting (Flowers,2012).
While there were many programs to increase diversity in STEM at the state andfederal
level, there was still a shortage of African American women in a tenure-track orposition
in academia (Flowers, 2012). According to research conducted by the NationalScience
Foundation in 2008, the minority rate in the United State is growing rapidly(Flowers,
2012). But, underrepresentation of African Americans still exists in STEM disciplinesin
colleges and universities (Flowers, 2012). Broadening participation programsconsisting
of laboratory research experiences, teaching, and technology training sessions usedto
overcome the underrepresentation of African American women at the college and
graduate levels (Flowers, 2012). The thrust of these programs were as minoritystudent
graduates, they became mentors to encourage those behind them to complete theirdegree

in STEM (Flowers, 2012). These programs were very successful, but more workis
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required to increase African American STEM faculty (Flowers, 2012). Reasons givenfor
the underrepresentation of African American women in STEM academia includetheir
individual characteristics, institutional characteristics, lack of mentoring, poorrecruiting
and outreach strategies, unsociable department environments, and deficienciesin
scholarship production (Flowers, 2012).

The individual characteristics of African American Women in STEM provided
benefits to students (King, 2013). According to Umbach (2006) a diverse faculty
increased the variation of perspectives and approaches. These variations of approaches
and perspective made the learning environment more robust (Umbach, 2006). In
addition, for African American students, a diverse faculty created a comfortableand
nurturing learning environment (King, 2013). Students of color looked to faculty ofcolor
who they believe understand their problems and concerns (King, 2013). Students of
color were more inclined to look to faculty of color for mentoring and encouragementto
succeed (King, 2013).

In terms of the college or university institutional characteristics,
underrepresentation of African American women in STEM depicts a type of institutionin
which diversity was a challenge. Overcoming this stigma would requireincreasing
faculty diversity. Increasing diversity in the faculty showed an organization thatis
committed to diversity (King, 2013). The image of the organization would beit
supported diversity (King, 2013). An ethnically diverse faculty meant African
Americans and other minorities had equal opportunities for career advancementalong

with everyone else (King, 2013).

Equity for African Americans means equal career opportunities exist. A diverse
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faculty promotes academic success of students of color. A diverse faculty raises

career aspirations of minority students. It also provides them with a diversity of role

models. A diverse faculty brings a unique perspective to research and teachingdue

to the diverse experiences. (Perna, 2007, p. 196)

According to Harley (2008), African American women had been involvedin
higher education for over a century. Still, many African American womenexperienced
stereotypes’ in the workplace (Harley, 2008). African American women depictedas
inferior to their White counterparts in many instances (Harley, 2008). Wounds caused by
these portrayals are not publicized (Harley, 2008). Instead, African Americanwomen
changed their behavior. Behaviors of these women sometimes manifested as arrogant
and aggressive (Harley, 2008). These were shifting tactics used to overcomestereotypes
(Jeffcoat, 2008). Shifting was a maneuver Africans Americans practice to ensuretheir
survival in society (Anglin, 2006). Shifting involved modification of behaviors dueto

stereotypes or discrimination (Anglin, 2006). These stereotypes includedcharacteristics
such as promiscuity, lawlessness, stubbornness or unfeminine (Angling,2006).

These women faced twofold minority designations. That was atsome
predominately- White institutions (PWI) African American women found themselvesat
risk for being not only female but also Black (Harley, 2008). The two-folddesignations
became a problem in the legal system (Jeffcoat, 2008). Apparently, African American
women did not receive the same protection under the Title VII gender discriminationlaw
(Jeffcoat, 2008). The laws provided for racial discrimination or genderdiscrimination,
not both (Jeffcoat, 2008). African American women were unprotected due to theirtwo-
fold designation (Jeffcoat, 2008). Additionally, African Americans womenstruggled
with under-representation in mainstream campus life at PWI (Harley, 2008). Thiscaused

a form of racial fatigue (Harley, 2008). The racial fatigue phenomenon made aperson
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over extend themselves, experience humiliation, and unappreciative behaviors from
supervisors. The African American women with racial fatigue phenomenon werethe
Negro in residence responsible for representing diversity in another capacity(Harley,
2008). African American women in academia were misrepresented and isolated,under-
utilized, and demoralized (Harley, 2008.

President Obama addressed this issue with the national STEM initiative toemploy
all available resources and capital to overcome this crisis in academia and in allSTEM
careers and fields (Flowers, 2012). This was imperative in the United Statesbecause
scientific innovations and an improved scientific workforce create the economicsuccess
of the country (Flowers, 2012). Diversity in STEM education increased theglobal
competitiveness of the country (Flowers, 2012). Other items to address weresalary
disparities and promotion strategies for African American women in STEMacademia.
Salaries and promotion opportunities must be equalized (Flowers,2012).

Future Recommendations

There was a lot of information given through statistics, censure and studieson
the subject of the underrepresentation of African American women in STEM(King,
2013). Hence, to address the complex national problem of underrepresentationof
African American women in STEM required a tri-sector approach bythegovernment,
the private sector and non-profit civil organizations (Allen, 2014). In terms ofthe
individual persons who have a STEM background and are in leadershiproles

companies had developed HR policies to increase diversity in the workplace.

Providing STEM grants and scholarships to African American women toachieve

bachelor, master, and doctorate degrees in STEM disciplines was a way toincrease
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African American women in STEM. An example of this was Dr. Ashanti Johnson
who received the Presidential Award for Excellence in Science, Math,and
engineering from President Obama (Talbert, 2011). In her position asexecutive
director of the Institute of Broadening Participation Dr. Johnson has helped159
underrepresented minorities receive a PhD in earth system sciences (Talbert,2011).
The US Army Core of Engineers sought to increase the diversity ofeducation,
technical expertise, personal experience, as well as gender and ethnicity(Bostick,
2014).

Diversity in gender ethnicity, background, and experience was vital tosolving
complex problems and achieving innovative solutions (Bostick, 2014). The Army
worked to build a STEM pipeline through their recruitment efforts ofdiverse
individuals. Once recruited the US Army Core of Engineers (USACE) nurturedits
soldiers and civilians to gain professional credentials through training, certificationand
professional competence workshops (Bostick, 2014). Through the Army’s mentoring
programs, college students in HBCUs received incentives to join the Army eitheras
soldiers or as civilians in STEM careers. In order to ensure students gained experiences
necessary to be effective for the Army, students received internship training atdistricts
and divisions of the Army Engineer, Research, and Development center (Bostick,2014).

Communities used the mega community model and establishedcollaboration
within the community (Allen, 2014). These collaborations included the local,state,
and federal government, the school system, the church, the private sector, and other
community stakeholders (Allen, 2014). With the use of collaborations,programs

developed community to teach, train, educate and develop the minds of the youthof
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the community in STEM (Allen, 2014). For K-12 educators and schoolsystems,
STEM education must be part of the curriculum for all students at every grade level
(Kendricks, 2011) Afterschool programs needed to be developed specifictoSTEM
and designed to keep up the current STEM curriculum and activities (DiLisi, 2011).
Higher education must use broadening participation programs (Downey, 2010).
Colleges and universities nationally employed these strategies to assist African
American women become equal members of STEM leadership and the STEM
population (Downey, 2010). Higher education must graduate more African American
women trained and educated by their universities and colleges (Downey, 2010).
These institutions needed to encourage African American women to pursuegraduate
and doctorate degrees and become part of the leadership of the STEM community
(Downey, 2010).

Colleges and universities hired African American women for their facultyin
STEM fields and provided tenure tract opportunities and promotionopportunities
(Flowers, 2012). They also provided equal pay incentives and equalized benefits for
African American women (Flowers, 2012). The government continued withits
initiatives aimed at increasing African American women in STEMincluding
scholarships, education opportunities, and incentives for hiring educated African
American women (Washington, 2011). Innovation programs ensuredcompetiveness
with the increase of African American women and minorities in the STEMworkforce
for the nation (McPhail, 2011). The private sector pursued all minorities toensureits
competitiveness but specifically African American women who were currently

underrepresented (McPhail, 2011). Hiring practices, search committees, and
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recruiters developed new programs to ensure African American women were hired
into STEM (McPhail, 2011). These programs recognized that without theleadership
and presence of African American women, they lost the creativity, innovationand
knowledge of a whole market (McPhail, 2011). These programs aimed tomove
African American women from the underrepresented category to the represented

category (McPhail, 2011).

Defense of Study

Purpose of Study

The study explored lived experiences of African American women who have
earned PhD degrees in STEM fields of academia or the workforce. The explorationof
the lived experience gained a better understanding of how to encourage more African
American women to seek STEM education. The study interviewed nine African
American women who have PhD degrees in STEM fields in academia or with theSTEM
workforce and better understand how to encourage more African American womento
seek STEM educations. Participants were acquired through University and college
networks. Participants requested African American women peers who also haveSTEM
PhD degrees to be participants in the study. The research strategy used wasexpert
sampling. Expert sampling was used because the sample was considered to havethe
highest skill level or knowledge (Soest, 2012). For this proposed study, allparticipants
had the highest skill level with all holding a PhD. For this study, an expert wasan
African American woman with a PhD working in STEM academia or theindustry.
Colleges, universities, or those worked in STEM fields identified participants.

Participant gave names of their peers who may want to participate in the proposedstudy.
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Persons received a description of the study with a request to participate. Participates
received a copy of the interview questions, and a copy of the summary of theirinterview.
Interview data gained a better understanding of how to increase AfricanAmerican
women in STEM education and encouraged African American women to pursuegraduate
and PhD degrees in STEM. Lived experiences occurring in the sample groupproduced
models as an education tract for students. The lived experiences were examples ofwhat
was occurring in colleges and universities. The findings of the proposed studygenerated
strategies to increase the tenure tract of STEM African American women. Thefindings
in the study gave an understanding of the issues causing an underrepresentation of
African American women in STEM. The findings of this study may produceimproved
hiring practices and new diversity policies and procedures to increase African American
professors in science, engineering, technology, and mathematics. The findings ofthe
proposed study may increase African American women pursuing PhDs in STEM fields
by better understanding the support they need. Information from findings initiatedplans
for STEM education and STEM careers even in the K-12 years of life. Untapped
resources revealed African American girls and boys with the interest and acumen for
STEM disciplines. African American girls pursuing STEM education and careers
realized through better preparation in science and math in K-12 education andthrough
engaging classroom environments. (Jackson, 2013). Finally, African Americangirls
needed to have a full understanding of STEM career choices and pathways (Jackson,
2013).
Explanation of the Void inLiterature

One void in literature, as it pertains to African American women in STEM, wasin
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academia. The void that persists was the deficiency of tenure-track and tenuredfaculty.
One way to overcome the lack of tenure track for African American women wasto
increase the number of African American professors. This benefited undergraduateand
graduate African American women students by affording students with positiverole
models. Interviews measuring critical parameters of the productivity of facultymembers

were useful for the development of faculty trainingprograms.
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CHAPTER THREE: METHODOLOGY

This proposed research study was a hermeneutic phenomenological (Frillman,
2011) study of the experiences of successful African American women who haveearned
doctorate degrees in a STEM discipline. The phenomenological approach looked forthe
essence and hidden meanings in the information obtained from the participant (Kafle,
2011). Further, a hermeneutic phenomenological focused on lived experiences of the
participants in the sample and sought to understand their experience throughthe
participant’s voice and eyes (Frillman, 2011). For this study, the qualitative study useda
hermeneutical phenomenological approach to code themes found in the participants’
responses to in-depth interview questions. During multiple stages of dataanalysis,
patterns or themes that emerged were coded using the data analysis tools of Microsoft
Excel (Frillman, 2011; Kafle,2011).
Research Design

The objective of using the hermeneutic phenomenological research approachin
this study was to find meaning through the interpretive process. This type ofqualitative
study design (hermeneutic phenomenological) unveiled life experiences of thesubject
through their world experiences. The hermeneutic phenomenological researchdesign
aimed to produce rich textual descriptions of phenomena in the life of a specificgroup
that could connect to all collectively (Kafle, 2011). Data generated from this
hermeneutic phenomenological research design was collected by interview or
assessments. For this study, the interview technique and surveys were used tocollect
data. The data analysis of a hermeneutic phenomenological design goes through amulti-

level cycle. This cycle includes in order interpreting, reflective writing, andfinally
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reading (Wilcke, 2002). In this study, the loosely structured interviews ofparticipants
were used to construct robust textual descriptions of lived experiences of African
American women in STEM providing a clear understanding of the path to successwhile
overcoming adversity. The analysis of the path that led to success resulted inwisdom
characteristics formulated from the experiences that can be used by African American
women entering STEM careers (Frillman, 2011; Kafle,2011).

Hermeneutic phenomenology research addresses ethical issues like anyother
research paradigm. Since hermeneutic phenomenology research is a qualitativeresearch
design, it follows qualitative research guidelines for ethical issues. These issuesinclude
*“assigning aliases to the participants, clarifying the purpose and procedure performed
beforehand, obtaining informed consent and not disclosing the identities of the
participants and places of employment” (Kafle, 2011, p. 197). The trustworthiness of
qualitative research includes four standards; credibility, transferability, dependability, and
conformability (Kafle, 2011). The qualitative research design requires sharingthe
research results with the participants (Kafle, 2011, p. 198). The hermeneutic
phenomenological research process studies the major concern of the research andreports
participant’s responses in a rich textual format (Kafle,2011).

Research Questions

The research questions this study answeredwere:

1. What are the barriers for African American women competing to earn aMasters
or higher STEM degree?
2. What workforce barriers prevent qualified African American women inSTEM

being assigned to decision making roles?
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3. What are the lived experiences of African American women working in aSTEM

industry or academia (Goes, 2011)?

These questions were answered by collecting data through interviews with 20
African American women who have earned a PhD in a STEM field or an earned PhD
working in a STEM career.

Sample Selection

The selected sample for this proposed study were African American womenwho
have earned a doctorate degree in a STEM discipline and have entered the workforcein
industry or academia using their STEM skills. The targeted number, for this sample,was
nine African American women in STEM fields in the United States. The targeted sample
for the study were African American women who have obtained a terminal degree ina
STEM field or have a terminal degree and were working in a STEM field. In orderto
obtain qualitative data, the African American women were interviewed over thephone.
The interviewer asked the women if the interview could be taped in order to ensureall
their responses are captured. Each targeted participant was assigned a letter. All
information from participants was presented as participant (A,B,C,...). Theparticipants
were not identified by name, place of employment or school from which theyreceived
their doctorate degree. The age of the participant, the length of time they have hadtheir
terminal degree and whether they graduated from a HBCU or a PWI1 college oruniversity
was identified. This information was analyzed to see if unique themes emerge due to
age, duration of having the degree, or the type of college or universityattended.

Information gained from participants was acquired by asking leadingquestions’

pertaining to participant’s lived experiences. Permission to record the interviews aswell
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as to make notes of the interview was requested from each participant at the time ofthe
interview. Prior to the interview, participants were sent a pre-interview surveyof
demographic information through email. A request for their initials to ok therecording
and note taking was required on the form. Once an interview was completed, each
question was entered into an Excel Spreadsheet by the participant’s assigned letterof
identification. Initial information acquired from participants was their age, theindustry
they work, the type of degree obtained, the type of school, the year the degreewas
obtained, and the time in the workforce using the terminal degree. This informationwas
acquired through a survey (ldentifier and Segmentation Survey). Again, thisinformation
was used to determine if themes and patterns emerged due to age, type of work, typeof
degree, and length of time degree held. Other interview questions used were leading
guestions to gain the lived experiences the participants were engaged in as African
American women in STEM careers.
Instrumentation

A pilot study conducted to determine the feasibility of the research questionsand
determine new questions that should be asked to gain pertinent information was helpful
to overcome disastrous problems prior to conducting the full study. A pilot studycan
assist the researcher in overcoming issues with the recruitment and retention of
participants (Morin, 2013). Methodological and conceptual issues pertaining to thestudy
are revealed in a pilot study allowing the researcher to address and overcome theissues
prior to the implementation of the study (Morin, 2013). According to Morin (2013),pilot
studies contribute valuable information to assist with the conduct of interviewing

targeting potentials. The pilot study for this research targeted three AfricanAmerican
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women. Specific questions were asked participants to gain information pertaining to
their lived experiences as African American women in STEM. The interviewquestions
determined the experiences they lived that were specific to them as individuals,African
Americans, and as women. The instrument used to gain this information was calledthe
“African American Women Qualitative Interview Questions of Lived Experiences”
(AAWQIQLE; Ross, 2014). The collection instruments were the human interviewer,the
electronic recorder of the interview and the note taking of the interviewer. The
AAWRQIQLE instrument was a series of 17 open-ended questions that lead theparticipant
to explain their lived experiences in gaining their education and their work in the
workforce (Ross, 2014). The interview was therefore loosely structured. Pre-questions
data collected was used to categorize the participants into age of the participant,amount
of time they have had their terminal degree and whether they graduated from a HBCUor
a PWI of higher learning. The pre-questions demographic data will sought themesand
patterns that emerged due to the variables age, time with terminal degree and typeof
institution. The targeted participants were only be identified by the letter assignedto

them. The actual AAWQIQLE instrument is asfollows:

African American Women Qualitative Interview Questions of Lived Experiences

1. What are the lived experiences of African American women in STEM with a
doctorate degree (Goes, 2011)?

What are your positive experiences pertaining to getting your STEM education?
What are your negative experiences in getting your STEM education?

Why did you pursue an education in STEM?

What are the goals you plan to achieve using your STEM education?

o g bk~ w DN

What barriers, if any, have you encountered to achieving your goals?



10.

11.
12.

13.

14.

15.

16.

17.
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What racial or gender biases did you encounter in your pursuit of youreducation
in STEM?

What type of support did you receive to get your education in STEM (i.e.grants,
scholarships, mentoring....)? From family? From the government? From the
private sector? Please explain if the support was adequate or if some othertype
of support was needed.

Were there any barriers you encountered to completing your master degreeor
doctorate degree in STEM? How did you overcome these barriers?

What advice would you give to an African American woman desiring to obtain a
Master or Doctorate degree in terms of choosing the degree to pursue? What
advice would you give in terms of career goals (i.e. certifications, companiesto
pursue)?

How would you define leadership decision-making roles?

What type of career training does an African American woman need tobe
promoted to a decision making leadership role in STEM careers and regions(i.e.
Silicon Valley)?

What are the different types of attitudes toward STEM are found indifferent
regions across the United States? For example, Silicon Valley is veryinterested
in STEM. However, in other regions what are the attitudes toward STEM?
What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African American women?

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles inSTEM?
What assistance is needed for African American women who are enrolled in
Master or higher STEM degree programs?

Would STEM education be beneficial in elementary school? WouldSTEM

education be beneficial in high school?
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List of Instruments

1. African American Women Qualitative Interview Questions of Lived

Experiences (AAWQIQLYV).

2. Identifier and Segmentation Survey

3. AAWQIQLE instrument Coded Themes Spreadsheet
Methodological Assumptions

To be considered valid, this phenomenological study had appropriate procedures
and be rigorous about illuminating issues pertaining to African American womenin
STEM academia and workforce. The study also provided insights on the barriers,support
needs and extrapolated themes from the participant’s lived experiences on
workplace behavior that achieve the best results toward promotions into leadership
(Goes, 2011). In a qualitative study, rigor and trustworthiness determines the validityand
reliability of the study. In order to obtain rigor and trustworthiness, triangulation ofthe
data amongst different sources must be achieved (Goes, 2011). Triangulation of data
comprised of using different sources or multiple perspectives of information toincrease
the validity of the research (Guion, 2002). For this study, nine African Americanwomen
with PhDs in STEM fields were interviewed. Some of these women were inthe
government, industry and some were in academia. The different area of the careers ofthe
women, as well as their different fields of study created the triangulation of the data. The
validity of the study was increased by conducting a pilot study and throughmember

checking. The pilot study was exact replication of the full study with a smallersample.

For the proposed study three African American women in STEM degrees wereprovided

consent forms, were given the identifier and segmentation survey and theactual
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interview, the AAWQIQLE. The pilot study helped to determine if all pertinent
questions have been asked to gain the information the study requires. In themember
checking, participants reviewed summaries of their interviews to ensure theinformation
was recorded correctly.

Methodology determined the knowledge and presence of values emergingfrom
the phenomena being studied (Caelli, 2003). Methodology represented the conceptualor
theoretical framework for how the research should proceed. Within a qualitative study,a
clear recognition of values and assumptions were evident and are shown. Anassumption
of this study was racism and gender biases exist against African American women
(Essed, 1991, p.57). The existence of the racial and gender bias produced conflictagainst
African American women’s educational advancement and in their promotional
opportunities (Essed, 1991). This conceptual framework further stipulated that ifracism
and gender bias exist there is a dominant group consensus on race as part of theproblem
of racism (Essed, 1991). These assumptions fall under the umbrella of the realitythat
racism and genderism was socially constructed (Solanski, 2013). This meant theculture
of the society or racism was socially and politically constructed (Solanski,2013).

In qualitative research, the process was the concern of the study (Phiri,2011).
For instance, how were the participants chosen, how was information gathered from
participants, and how was the data coded? Qualitative research gathered data onhow
people see their own lives, lived experiences and their views of how the worldis
structured (Phiri, 2011). Qualitative research was interested in the participant’s pointof
view. In qualitative research the primary instrument for data collection and analysiswas

the researcher (Phiri, 2011). This means that data is not gathered throughquestionnaires
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or through computers. Instead data was gathered through observation, focus groups,or
interviews (Phiri, 2011). In qualitative research, the participant was observed intheir
natural setting. Qualitative research was descriptive because it sought tounderstand
process and meanings acquired through conversations (words, interviews) or pictures
(Phiri, 2011). In qualitative research, the process was inductive (Phiri, 2011). The
researcher extrapolated themes and built hypotheses and theories from the detailsgained
(Phiri, 2011).

Rigor in qualitative research was established by addressing credibility. “Astudy
is credible when it presents truthful descriptions and interpretations of human
experience,” according to Evans (Evans, 2009, p. 152, para 2). To verify the adequacyof
this study, it was necessary to guarantee that research processes and outcomeswere
grounded, convincing, reasonable and significant (Evans, 2009). In qualitativeresearch,
rigor adhered to the principles that match the approach used (Caelli, 2003). Forexample,
in the participatory approach, individuals or groups studied participate directly inthe
construction of the research (Mercer, 2009). The participants were actively part ofthe
creation of the finds and in the conclusions (Mercer, 2009). If the research does nothave
rigor it becomes fiction and loses its usefulness (Morse,2002).

Since qualitative research does not have p values and hard numbers, the
verification process becomes important to establish rigor. Verification was the
mechanism used to ensure the study was reliable and had validity (Morse, 2002). The
verification process involved checking, confirming, making sure, and being certain
(Morse, 2002). During the verification process data was checked to see if it wascorrectly

stated and verified with the participant to ensure the information wasaccurately



48

presented. The verification process was woven into every step of the inquiry toensure
the study was valid, reliable, and possesses the rigor it needed (Morse,2002).

Qualitative research was reviewed backward and forward between the designand
implementation to ensure congruence in the collection of data, the interviewquestions,
the literature review, and analysis (Morse, 2002). “Data are systematically checked,
focus was maintained, and the fit of data and the conceptual work of analysisand
interpretation were monitored and confirmed constantly” according to Morse(Morse,
2002, p 17). Verification allowed the investigator to make sure everything wascorrect
along the way which overcomes an incorrect study andanalysis.
Verification Strategies

The activities that ensured methodological coherence, sampling sufficiency,
development of a relationship between sampling, data collection and analysis,theoretical
thinking, and theory development were the verification strategies (Morse, 2002). These
activities ensured the validity and reliability of the study. The methodologicalcoherence
consisted of the research question matching the method, the data, and theanalytical
procedures (Morse, 2002). During the research, it may be necessary to alter theresearch
question or alter the method. It also may be necessary to alter the sampling plansor
change the participants due to scheduling or some other unforeseen situation. In order for
the study to be useful, the sampling plan, the research question and the data verifiedthe
methodological coherence (Morse, 2002). The sample must be suitable for the studyby
best representing the topic of research. This allowed for quality data thatcompletely
saturated the categories under study. In order to know saturation of the phenomenon

under study has occurred, the categories of the study started to be duplicated(Morse,
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2002).

Replication verified and ensured completeness of the study (Morse,2002).
Collection and analysis of data concurrently making an iterative interaction betweendata
and analysis produced reliability and validity (Morse, 2002). During datacollection,
ideas that emerged in data were confirmed in new data (Morse, 2002). Once datawas
confirmed, new ideas emerged that were verified in data that has already beencollected.
The theory developed through understanding the outcomes of the research andthrough
comparison of the outcomes with development of the theory (Morse, 2002). Finally,the
methodological and interpretive assumptions of the researcher on his data wereassessed.
This assessment was concerned with how the researcher engaged with the data(Caelli,
2003). Research has basic assumptions about disposition of nature (Caelli, 2003). Thus,
the basic assumptions of the approach guided the progression of the study (Caelli,2003).
This study’s basic assumptions followed a heuristic phenomenologicalapproach.

In a heuristic process of analysis for a phenomenological design study, thereare
five basic assumptions considered (Creswell, 1998). The first one was immersion. In
immersion the researcher became part of the world of the experience (Creswell,1998).
In order to become part of the world of the experience, one must understand the
philosophical perspectives behind the approach (Creswell, 1998). Researchquestions
investigated the meaning of the lived experiences and enabled the participants todescribe
their daily experiences (Creswell, 1998). Data was collected from participants thathave
experienced the phenomenon through interviews (Creswell, 1998). The
phenomenological data analysis was divided into statements. Themes emerged fromthe

statements that develop into a general description of the experience. Thesedescriptions
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included a textural description which defined what was experienced, and astructural
description describing how it was experienced (Creswell, 1998). Thephenomenological
report of the data analysis described the essential structure of the experience (Creswell,
1998).

The data analysis process began with the first collection of data. The datawas
collected with the aim to understand and describe the phenomenon. To understandthe
meaning of each individual’s experience the method of reduction approach wasused
(Goes, 2011). The method of reduction analyzed specific statement to squeeze out
principle themes. The participants ensured the interviewer correctly understoodtheir
responses to questions. An audit trail of the investigation allowed the interviewer togain
an understanding of the responses. Auditability was another way todemonstrate
credibility (Goes, 2011). The participants were identified using pseudonyms in orderto
maintain confidentiality. Interviews allowed participants to give their in-depthfeeling
about their experiences of the phenomenon (Goes, 2011). An auditable study was onein
which another researcher can follow the same steps used in the study and arrive atthe
same conclusion given the original researcher’s data. The procedures of theresearch
were laid out with the decision trail placed in a logical sequential order (Evans,2009).
Constructivist Approach

Qualitative research used the constructivist approach (Hussain, 2012). The
constructivist approach assumed doing the task repeatedly makes the study moreefficient
(Hussain, 2012). Constructivism was concerned with four communication processes
including message production, listening, interaction coordination, and social perception

(Burleson, 2011). Message production involved producing verbal andnon-verbal
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behaviors to elicit desired responses from others (Burleson, 2011). The listeningprocess
encompassed interpreting the communication behavior of others with an aimto
understand the behavior (Burleson, 2011). The interaction coordination processinvolved
organizing message production and listening activities to have a clear smooth
interchange. Finally, social perception involved identifying and making sense ofobjects
and activities in the society including self-experiences, others, relationships,situations
and limitations (Burleson, 2011). Constructivism addressed four issues pertaining tothe
general processes including the nature, the determinants, the antecedents, andthe
consequences (Burleson, 2011). The nature issue dealt with what counts as skillbehavior
(Burleson, 2011). The determinants dealt with the competency of communication
(Burleson, 2011). Antecedents pertained to the educational efforts needed to cultivate
communication skills (Burleson, 2011). Lastly, the consequences issues wereconcerned
with the effects of skilled communication resulting in different outcomes (Burleson,
2011).

The constructivist approach included activities such as cooperative learning,
experiential learning, problem-based learning, and inquiry learning (Hussain, 2012).
Persons who conducted the research in the study acquired new knowledge about thetopic
under study through his or her interactions with the interviewees and through thereview
of literature. Critical thinking, problem solving, and analytical skills are used inthe
constructivist approach. New knowledge was acquired by the learner using their
previous experience of the learning process (Hussain, 2012). The new knowledgewas
obtained through observation, reflection, and through the interaction with thesurrounding

environment. The learner interpreted new knowledge based on an effectivelearning
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process. Effective learning occurred when the learner was personally involved(Hussain,
2012).
Procedures

The number of participants included as the sample for the study were nine. The
criteria for selecting the participants were they have earned a PhD in a STEMdiscipline
and were an African American woman. The interviews were conducted over thephone
since the interviewees were located throughout the United States. A taperecorder
captured each interview through a phone conversation conducted on a speakerphone.
Prior to the start of the interview, the Identifier and Segmentation Survey was givento
each participant. This survey obtained the age, the length of time since the PhD hadbeen
earned, and whether the participant attended an HBCU or a PWI. This informationwas
acquired to determine if there were themes emerging due to these elements. The
participant were assigned a pseudonym that was listed on the interview transcript. Once
the interview was completed a transcript of the conversation was constructed. The
transcript was emailed to the participant for their review to ensure their responseswere
captured adequately. Once the interview was transcribed, responses to each questionwas
inputted into the AAWQIQLE instrument Coded Themes Spreadsheet. The
AAWQIQLW Coded Themes Spreadsheet was an Excel spreadsheet used to analyzethe
data. After all interviews were completed, the data were grouped into categories fromthe
themes that have emerged using the Excel spreadsheet. Raw data were reducedand
organized in preparation of data analysis. Categories were more general and abstractand
represent the meaning of similar themes (Evans, 2009). The goal of qualitativeresearch

was to make general statements concerning the patterns in the data (Evans, 2009).



53
Data Processing and Analysis

Quialitative research investigated topics looking at patterns and themes that
emerged from the raw data that was presented in textual forms. The data collectionused
interviews or surveys for data gathering. This study collected data using theinterview
and survey technique with open-ended interview questions. The analysis of responses
from the interviews involved measuring verbal responses in order to find theirmeaning.
There were specific procedures to analyzing qualitative data including organizingor
coding data, finding the meaning of the data, and finally displaying the data ingraphical
or table formats (Evans, 2007). The first step, coding the data, was importantto
condense the data to see themes and categories of information (Evans,2007).

Coding in qualitative research operated to organize data (Evans, 2007). The
original data kept its integrity through linking codes and retrieving linked codes. Inthe
qualitative analysis process, coding identified the regularities or themes in the data. To
code data, sort data by similarities, then group in broad categories. Codes or labelsor
tags, signified the meaning of the section of data. Codes gave meaning to data,index
data, and provide a basis for storage and retrieval of data (Evans, 2007). Theinitial
coding of data led to advanced coding of data and then to a summarization of themesand
patterns in the data. The initial coding of data was, therefore, very important toobtaining
the meaning of the data and eventually led the path of discovery. The initialcoding
process required adequate time putting in the structure of the foundation of datameaning
(Evans, 2007).

The foundation of the data had two different type of coding elements namely
descriptive and inferential codes. The descriptive codes defined or explained the

meaning of the data. These were the early coding and should be well thought outbefore
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moving to the inferential codes. The inferential codes were the advanced codesthat
discuss emerging patterns derived from the descriptive codes. In order to make
inferential codes, the ability to see patterns and connections in the data wasnecessary.
Recurring themes and common words that related to the research question should be
noted and become part of the inferential codes. Thematic themes should be developed
prior to collection of the data. Sorting the data into groups according to thethemes
developed assisted in finding the meaning of the data found in the groups (Evans,2007).

Qualitative research massaged data in this manner to form new conceptsand
refine concepts grounded in the data (Evans, 2007). This is an essential part of the
analysis stage and was initiated during the data collection phase. Organizing,grouping
and massaging the data for qualitative research meant operationalization. Thisterm,
operationalization, described how the data was collected, interpreted, and integratedwith
emerging themes discovered during the data collection (Evans,2007).

Another technique that qualitative research used during data analysis iswriting
memos during the coding process. The coding process sparked new ideas that needa
record. Memos record these ideas as they occur. According to Evans (2007), memos
were substantive, theoretical or personal (p. 178). Memos that are substantive or areof
theoretical content were conceptual.

These types of memos were not just describing data but gave meaning to thedata
described. When memos were at the conceptual level, codes linked to the development
of propositions. Propositions in this context meant patterns or recurrences of themes,or

words, or descriptions (Evans, 2007).

The manner in which data was collected depends upon the experiences, intuitions,
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creativity and purpose of the person conducting the study. Evans (2007) presentedthis
experience as Kyle’s personal subjectivity phenomenon. It is, therefore importantto
understand how experiences, intuitions, and creativity were shaping the data andthe
study. Reflexivity was the term explaining the researcher’s recognition of his processof
collecting and interpreting data. Reflexivity referred to personal andepistemological
qualitative research (Evans, 2007). Epistemological reflexivity aimed to determinehow
the research question defined and restricted the findings. Personal reflexivity reflectedon
how personal values and experiences shape the study (Evans, 2007). In orderto
effectively determine the meaning of data, Evans stated Miles and Huberman’s 13tactics
for generating developing meaning was appropriate (Evan,2007).

Table 1 shows Miles and Huberman’stechniques.
Table 1

Miles and Huberman’s techniques

Miles and Huberman 13 Tactics for Generating Meaning

Seeing what codes/labels go with what 1. Noting patterns and themes
2. Seeing plausibility
3. Clustering
Achieve more integration among diverse
pieces of data 4. Making metaphors
Seeing what is there 5. Counting
Sharpening understanding 6. Making contrasts and comparisons
Differentiation 7. Partitioning variables
Seeing things and their relationships more
|abstractly 8. Subsuming particulars into the general
9. Factaring

10. Noting relations between variables
11. Finding intervening variables

Systematically assembling a coherent
understanding of the data 12. Building a logical chain of evidence

13. Making conceptual/theoretical coherence

Note. From “Qualitative Data Analysis: AnExpanded  Sourcebook (2". Ed.)” by Matthew B. Milesand
A. Michael Huberman, American Journal of Evaluation, 20, 1, p159. Copywriter 1994 by Sage Publication.
Reprinted with permission.
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The data collection process follows Chia’s diagram. (Chia, 2014 p. 5). This

diagram assists the researcher with data collection and dataanalysis.
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Figure 3. (Chia, 2014)

Note. From “Using a virtual learning community (VLC) to facilitate a cross-national science research
collaboration between secondary school students,” by A.P. Chia, 2014, Computers and Education, 5.
Copyrigt 2014 by Elsevier Limited. Reprinted with permission
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Conclusion

This research study was a hermeneutic phenomenological (Friliman, 2011) study
of the experiences of African American women who have earned doctorate degrees ina
STEM discipline. This type of qualitative study design (hermeneuticphenomenological)
unveiled life experiences of the subject through their world experience. The samplefor
this proposed study were nine African American women who have earned adoctorate
degree in a STEM discipline and had entered the workforce in industry or academiausing
their STEM skills. Universities offering STEM advanced degrees, contacts fromexisting
peer group with PhD STEM degrees and contacts of African American professional
network systems were solicited to find eligible participants for the study. In aqualitative
study, rigor and trustworthiness determined the validity and reliability of the study.
Rigor and trustworthiness occurred through triangulation of the data. Data wascollected
using the constructivist interview technique and the AAWQIQLE instrument. Thedata
was analyzed using the Miles and Huberman 13 tactics for generating meaningas

mentioned in Table 1.
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CHAPTER FOUR: DATA COLLECTION ANDANALYSIS

The purpose of this dissertation was to determine what elements were neededto
increase the number of African American women obtaining STEM PhDdegrees.
Accordingto Scriven (2013), the most recent information from the National Science Foundation
shows African American women and girls are: 6% of the population of the United States, 14%of
female students enrolled at four year institutes and 10.4% of female graduate studentsinSTEM.
Clarifyingthe situation, only 6400 African American women with STEM PhD’s haveassociate
or full professorships (Scriven). This number represents only 2.1% of thepopulation of
associate or full professors (Scriven). Consequently, African American womeninfluence
in future endeavors and scientific inventions are limited. This study aimed todetermine
the type of assistance, decisions, and behavior needed to increase the number of African
American women with STEM PhD’s and in STEM leadershippositions.

The framework for this study was the mega-community model. Themega-
community models forms collaborations with three different entities: non-profitgroups,
government agencies, and businesses (Allen, 2014). The mega-community model
handles issues that are too complex for one entity to overcome (Allen, 2014). The typeof
issues confronted by mega-communities are rebuilding of urban communities, tackling
global climate change, supervising the aging population, and inhibiting terroristattacks
(Kelly, M.,2009). For these types of issues, collaboration between non-profit
organizations, government, and the private section are formed to solve the problems. In
mega-community formed collaborations, leaders from the three sectors work togetherto

accomplish the common goal. The mega —community initiatives develop plans and
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implement strategies (Kelly, M., 2009). The mega community is ongoing andhas
multiple members of the various organizations (Kelly, M.,2009).

The approach used in this study was hermeneutic phenomenology. This wasa
credible and rigorous research approach to this study due to the increasing numberof
African American women in STEM (Ajjawai & Higgs, 2007). Phenomenologystudies
the meaning, structure, and lived experiences of individuals (Mas, 2011). The
investigator gained access to the individuals lived experiences through interviews. The
interviewer’s analysis was concerned with getting the invariant structures or essence of
the experience (Mas, 2011). What did the individual gain from the experience? Howdid
this experience become a change catalyst for the individual? How did it affectthe
individuals thinking process and decision making process? The information gainedfrom
the data gathering method was analyzed by determining themes that emerged fromthe
data showing similarities amongst differentindividuals.

For the purpose of this specific study, 20 African American women with PhDsin
STEM disciplines were interviewed using the AAWQIQLE instrument. The
AAWRQIQLE is a 17 question interview instrument with specific questions askedabout
the women’s education and career experiences. Each participant agreed to participatein
the study by signing a letter of informed consent. This letter explained the process ofthe
study and the participant’s involvement in the study. The informed consentform
provided contact information of the principal investigator as well as contactinformation
for the Argosy University Online IRB. Finally, the participant was requested to signthe
consent form as agreement to their participation. The interviews were recorded bydate

and by the individual’s label assigned to them. Once interviews were completeda
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summary by question was transcribed. From this information themes that emerged were
inputted into an EXCEL spreadsheet. A written analysis of the interviews and emerging
themes is found in Chapter 5.

Primary Sources Used

The primary sources used for this study were African American Women witha
PhD or doctorate in a STEM discipline. These accomplished women work in academia
in administration, as professors and researchers and as department chairpersons. The
women also work in the private sector in leadership roles, as scientists and asresearchers.
Information obtained from them determined the type of financial, spiritual, andmental
support needed to acquire a PhD in a STEM field and have a STEM career as well asto
obtain a leadership role in STEM.

Participants come from a wide range of fields. Some are Chemist, Biologist,
scientist, some are administrators at universities, some are chairman of departmentsof
STEM fields at universities, and some are engineers. Some women work in thefederal
government, some in the private sector, and some in the university setting. Some ofthe
participants are post-doctoral fellows. For these positions, participants may still be
current temporary employees. The post-doctoral fellows conduct research, writethe
report of their findings, and seek to have they studies published. One participant isan
Industrial Engineer and holds a professional engineering position in the privatesector.
This is a permanent full time position in industry in which the participant leadsand
participates in teams to design platforms for new technology and software. Some
participants are teaching professors in the University setting as well as provide servicesto

afterschool programs. One participant in a vice provost at a HBCU. Anotherparticipant
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is the chairman of a STEM department in the university. The table below depictsthe

titles of participants in thestudy.

Table 2

Identifier and Seamentation

Length of time

Participant Letter Age Position degree held HBCU or PW |
A
37 Industrial Engineering 7 PWI

Analytical Chemist/Research

B 31 Chemist 4 HBCU/PWI
NRC Postdoctoral Fellow -

C 30 Chemist 3 HBCU/PWI

D 37 Oceanographer 2 HBCU/PWI

E 28 Analytical Chemist 4

F 52 EnvironmentalEngineer 17 HBCU/PWI

Mathmatician Applied and
G Computational Mathematics 30 PWI
Division
Chairman IndustrialSystems
H Engineering 17 HBCU

1 Information Provost andVice 45 PWI
President for Academic Affairs

AnalyticMemo

The purpose of the analytic memo in qualitative research is to documentthe
thoughts of the researcher as he navigates through the data. The investigatordescribes
how themes or concepts link to one another. These memos are written duringdata
gathering but are written separately in this case from the actual interview. Theanalytic
memo keeps track of theoretical thinking about the content of the data and the courseof

the research. The investigator completes an analytic memo throughout the datacollection



process by linking data to literature reviewed, recognizing emerging themesand
examining data for patterns (Carr, 2007). An example of an Analytic Memo forthis

study in as follows:
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To:

From:

CcC:

Date:

Re:
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Memo

Dr. Kim Ards
Lydia Ross

Dr. Tom Malone
May 15,2015

Analytical Memo

A common theme that is emerging among the participants is their interest in STEM
probably came from their parents being professors at universities in Science or Math. In
other words since STEM was a common practice while they were growing up, it lead
them to become interested in STEM. Also, parents were able to provide homework
assistance to participants.

Another common theme was that people outside of STEM are uninformed about their
daily use of Science, Technology, Engineering or Math. By making people aware of
their daily use of STEM, it will take the mystery out of the STEM disciplines.

Classes at HBCU weren’t typically as vigorous as PWI. Therefore when these students
attended a PWI for their doctorate degrees, they had to play catch up. Also there was a
stigma that African Americans coming from HBCU weren’t as prepared or weren’t as
competitive as their White counterparts.

A theme that was presented many times was the need to have a mentor at the University
to bounce your ideas off of and to encourage you during difficult times. It’s also just as
important to have friends in your program to keep you encouraged to complete the
degree.

Minorities in STEM pursuing PhD’s or Master degrees should not have to pay for school.
There are many scholarships, grants, fellowships that can be acquired. A student must
however keep a B average to be competitive for this funding.

Figure 3. Analytic Memo
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Analytic Strategies

Qualitative studies are looking for the meaning of a subject’s response, or
determine the meaning of a phenomenon (Kolb, 2008). Qualitative data answersthe
question of why a particular behavior or event is occurring. For the study, thequestion
answered was why are there so few African American women in STEM? Though, itwas
the interest of the investigator to determine tactics to increase the number of African
American Women in STEM. In order to accomplish this task, the investigator usedthe
structured interviews of nine African American women in STEM with a PhD. Inother
words, expert opinion was used to acquire the data (Kolb, 2008).

The analytic strategy for this study was to conduct interviews witheach
participant asking 17 predetermined interview questions. The interview wasrecorded.
Once the interview was completed, a summary of each participant’s response waswritten
by the principal investigator. The summary of responses were placed in anEXCEL
spreadsheet. Themes were derived from reviewing summary responses. Eachresponse
was placed in a theme or category by the label of the participant with other participant’s
summary responses of the same theme. Responses of participants that are the sameare
reported as major themes (Blum, 2006). Unique responses significant to the purposeand
problem statement were reported as outliers (Blum, 2006). A table of the resultswas
included as Appendix C. More important unique information on career planningand
achievement of personal goals using proven techniques by the participants wasdescribed.
Information gained from interviews determined the meaning, structure and essence ofthe
lived experiences of the participants (Mas, 2011). The initial codes developed werethe

information requesting from the question. For example the initial code forquestion
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number two was ‘positives ineducation’.
Overview of Data Coding

The data in this study were the interviews conducted by researcher. Datawas
collected using the telephone and an electronic recorder. The term codingmeans
identifying a repetition of responses for a particular question in this study. Forexample
throughout the data, mentoring was given as a necessary support criteria tosuccessfully
complete the PhD degrees as well as to gain meaningful internships. Mentoringthen
became a support factor for African American women to obtain a PhD in a STEMfield
and obtain a career in STEM. A coding procedure was needed to categorize patternsthat
emerged from the data. A theory was developed from the specific datapatterns
(Auerbach, 2003). A coding process was used to analyze thedata.

According to Kolb (2014), a good coding procedure for interviewdata
encompasses seven steps. The first step that was used by the investigator wasto
summarize all the recorded interviews into written summary data by interviewquestion
(Kolb, 2014). The second step used was to organize the interview data byresearch
questions (Kolb, 2014). In this step each question of the interview was placed withthe
research question it answered. Then all participant’s summaries were grouped by
interview question with the specific research question. The next step in thecoded
process was to review data to determine patterns and themes in the summaries(Kolb,
2014). Once patterns and themes were found, the data was coded by repeatedconcepts
(Kolb, 2014). The data was then categorized placed in categories (Kolb, 2014). Next
the investigator looked for a relationship between the coded concepts and categoriesto

the research questions (Kolb, 2014). Finally, the investigator interpreted the findingsin
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order to determine what to do with the information (Kolb, 2014). This final stepwas
used to develop recommendations for future studies (Kolb, 2014). Figure 4represented,

the process of analyzing qualitative data” (Kolb,2008).

Organize data by methodology or research guestion
4
Transcribe verbal data into transcripts or notes
N
Review data for themes and patterns
de
Code data for repeated concepts
de
Categorize coded concepts into categories

Note. From “Marketing Research; A Practical Approach,” by Bonita Kolb, 2009. Reference and Research
News, p.233. Copyright 2009 by Copy Right, Inc. Reprinted with Permission.

Finding connections in the data to the research questions is the next step in thecoding
procedure.

Detecting connections in the data to the research questions is provided bythe
research framework. In this case the framework is the Mega-Community. In somecases,
the participant’s responses do not align with the framework. These responses are
reported as outliers and can be used for further research studies. In this study, outliers
from experts were important to pursue for further research since these outliers couldbe
important factors to be included in policy changes. But when the data is interpreted,the
researcher must support their interpretation with further textual examples in thedata

(Auerbach, 2003). Determining the relevant text is the next step in the codingprocedure.
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Relevant Text

Determining the relevant text is to cut the text down to manageable pieces. For
our study 17 questions were asked. The participant responses are in manageableportions
by the seventeen questions. According to Auerbach, “text that is related to thespecific
research is called relevant text” (Auerbach, 2003, p. 37). For this study, the summariesof
each participant response are relevant and was used. Since our data was separatedinto
specific questions asked, participant’s responses to the same question can be grouped. A
review of the responses by question can reveal repeating ideas. These ideas shouldgive
clarity to the research concerns and build themes of the data (Auerbach,2003).

Themes are implied topics that organize or group together repeating ideas. ldeas
that are repeated have things in common. In this study, a repeating idea was that inmany
cases the African American Women that went to an HBCU had some deficits whenthey
entered their PhD programs at a PWI. In every one of these cases that reported, the
individual overcome the deficit and still received their PhD. While this was an elementto
be reported to ensure changes are made at different HBCUSs, this deficit wasmanageable
in graduate school and did not stop the success of the individual. Another theme
that was brought out in many instances was the fact that academia was morenurturing
than industry or the government. The point that was made was that in academia the
focus was on the individual’s success whereas in government and industrythe focus
was on the success of the organization or the company. While some participants
discussed deficits, there were aspects of the education experience that were thesame,
namely nurturing. This aspect discussed how participants were given, attended

conferences and were able to have a sounding board for issues that were found inthe



68

education experience. These were all examples of repeating ideas (Auerbach,2003).
These repeating ideas lead to research concerns or theoreticalconstructs.
Theoretical Constructs

Once the data has been scrutinized by grouping repeating ideas together,themes
are then organized into larger abstract ideas. The abstract ideas are calledtheoretical
constructs. The two examples mentioned are grouped into “‘Nurturing in Academia. This
theoretical construct deals with the conflict of not being adequately prepared forSTEM
graduate school when coming from an HBCU to the academic havingprofessional
development through internships and conferences to ensure success in both HBCUand
PW1’s. In the STEM fields in both HBCU’s and PWI’s the participants reportedthe
professional development techniques through internships, seminars, aligningthemselves
with faculty and through peer networking. All these situations wereaccomplished
through very specific organized programs that was part of their undergraduateand
graduate curriculum. Again in all these instances the focus was placed on ensuringthe
individual’s successful completion of the program and obtaining the degree. The
environment was nurturing to ensure the success of the student (Auerbach,2003).

Originally, the data was grouped by the research instrument’s questions. Each
participant responded to the 17 questions. Once the investigator looked over the dataand
retrieved the relevant text, repeating ideas emerged among the participants. The datawas
broken down into repeating theses. Each participant response was placed with the
repeating ideas by question. The following repeating ideas emerged from thedata:

e Respect - For question number one, most participants noticed theyreceived

more respect when a person realized they had a PhD in a STEM field. One
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participant further explained, if the audience is PhD in STEM whohave
published papers, experience in acknowledgement and respect in theirfields,
the respect is not so freely given.

More opportunities — All participants described having more opportunitiesby
pursuing their PhD in STEM fields.

Bad attitudes toward gender and race. Many of the participantsdiscussed

experiencing some sort of negative or were in the environment ofnegativity

towards women or minorities during their educational experiences.

Every women interviewed discussed their interest and passion for theSTEM
fields they choose. Many women explained this passion came at an earlyage.
All women agreed you must have the interest and talent to complete adegree

in STEM because it is very difficult.

New inventions or new innovation. While each woman had a goal of reaching
back into their community and increasing the interest of STEM, allwomen

wanted goals included doing new inventions or new innovations.

Some of the main barriers included going to graduate school and notbeing
properly prepared. Other issues included having experiments or projectsthat

did not work.

The responses while diverse in the actual experience were repeatingthat
biases do exist in STEM against women and specifically, African American

women.

The support needed according to participants are scholarships,learning

centers, science and math tutoring, employment, and mentoring.
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e While the women were able to overcome these barriers, they stated barriersto
completing is a lack of money, childcare, fear, transportation, and lowself-

esteem.
e Advice given by these experts for African American women pursuingSTEM
degrees include learn to manage conflict, grant writing, budget writing,and

team building.

e Some of the women had trouble with this question. Many gave responsesas
skills needed to be a leader.

e Regional attitudes toward STEM were people’s perception of STEM.

e The changes that need to occur in industry pertaining to African American
women in STEM is to remove the glass ceiling.

e The workforce barriers that African American women face are notbeing
considered due to race and gender. Additionally, if African Americanwomen
have family issues, they are considered as not reliable or less than theirwhite
counterparts.

e The assistance that African American women need to be successfulinclude
money, childcare, transportation, housing, internships, career counseling,and

mentoring.

e All participants believe that STEM should begin in elementary and alsobe
taught in Middle School and High School.
The description of the essences of the experiences of the experts thatwere
repeating ideas were reported in this phenomenology data (NovaSoutheastern

University, 2013). Data is now grouped into more abstractideas.



71

Once the repeating ideas have been coded, data is grouped into more abstract
ideas called theoretical constructs. The data in this study found 9 groups of data. These
data groups are described here.

e The first group in this coding process is the Leadership Traits.

e The second theoretical construct is Barriers. These barriers can bedescribed
as negotiating school politics, gender biases, and racial biases, obtaining

internships, and overcoming deficits.

e The third construct is the Support Elements. The elements of this code are
financial, childcare, eldercare, mentoring, resources, family, private sector,
government, and non-profits.

e  The fourth construct encompass the Reasons for Choosing STEM.

e The fifth construct embody Challenges to completing the degree.

e  The sixth construct is Exposure to STEM contain responses ofovercoming

barriers.

e  The seventh construct is Choosing a STEM discipline (STEM isdifficult

need passion to complete and work in it).

e The eighth construct is Overcoming Barriers.

e The ninth construct covers Outliers. Outliers are included to caption any
responses that are unique and specific to an individual that is distant from
group.

Table 2 depicts the coding themes.



Table 3

Constructs 1 thru 9

1 2 3
Leadership Barrriers Support
traits (negotiating  Elements (i.e.

school Financial,
politics, childcare,

gender biases, eldercare
racial biases, mentoring,

obtaing resources,
interships) family,
private)

4

Reasons for
choosing
STEM

5 6

Challenges to Expoxure to
Completing STEM
the Degree

7 8

Choosing a ~ Overcoming
STEM Barriers
discipline

(STEM is

difficult- need

passion to

complete and

work init.)

Concepts, Codes and Research Questions

Determining whether the study meets the expectations of the study, the

relationship between concepts, codes and the research questions needs to be analyzed.
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9

Outliers

The first step is to determine whether the research questions were answered by thestudy.

The research questions were answered with the followingresponses:

What are the barriers for African American women competing to earn aMaster’s

or STEM degree? The responses answering this question gained from participantswere:

e Challenges many. In Grad school for 9 years. Feeling not perfectly preparedto

enter some of my classes like not having enough statistics. Perseveranceand

answering questions. Have to manage workload. Had external fellowship so |

had to find my own dissertation and pull together the research. Came up witha

topic which was both qualitative and quantitative. Went into urbanenvironment

and create my lab in the field. Gaining the trust of the individuals ofthe

community I did not live in.

e Barriers was timing. When it did not have initially it did eventually cometo

fruition.



73

Leaving my undergraduate institution, taking a year off and feelinginadequate.
Mostly mental barriers. Negative experience in getting my Master’s wasmaking
me lose my confidence in getting my Doctorate. But getting into theright
environment the right mentorship will allow you to be successful. Youshould
never give up on your dreams and goals. Just keep going and develop agood

network of friends to keep encouraged.

Ratio of men to women 5 to 1. Biases more male than females in STEMfields.
You hear things that are inappropriate. Women have in the back of theirheads
children and families. Many times this does not allow women to have astraight
shot to gaining the education and career in these fields as mendo.

I did not pass all of my classes the first time. Graduate | passed all myclasses.
Undergraduate | did not pass all my classes.

The biggest problem I have had is not having a model to follow. At myagency,
when you have a Ph.D. in the mathematical sciences, you basically create your
own career. In general, people do not tell you what to do. You have to figureit
out on your own. I also noticed that the more successful you are (publishing
papers, getting your work acknowledged), the more control you have overyour
career.

Bias in funding decisions, bias in peer-review, the minority tax (being overloaded

with search committees, admin work, diversity work) and the lack of ethics

among various funding agencies.

I have not encountered barriers to achieving my goals because | have always

worked very hard. | always been very motivated. In most casespeople
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recognized my talent and my work effort. A lot of times | was asked to dothings

instead of pursuing them myself.

The second research question was “What workforce barriers preventqualified
African American women in STEM from being assigned a decision making role?” This
question was combined with three interview questions, namely question numbers 12,14
and 15 of the AAWQIQLE instrument. Relevant responses from participantsincluded

the following comments:

e First thing is know your craft and be good. Master your craft. Yourdecisions
impact your clients and your employees. You have to be skilled at your craft.
You have to be proven in the area you want to lead in. Credibility will comewith

mastery of your craft.

e It is specific to your job but you will always need strong computer skillsand
know how to do a budget. You would want to know how to handleconfrontation
in the workplace. You want to attend leadership training where you wouldlearn
how to multi-task. Become an expert in my field. Be a grantwriter.

e Aduvertising, a lot of times | have to go out and seek things. Things need tobe
more transparent.

e Present research everywhere. Have many collaborations with other scientist. Run
a committee and build up your performance report. Depends on what upper
management sees in you. Could be tapped out at your level. Leaders are ona
leadership tract. Some people don’t want leadership positions. Other peoplewant

to move up and out of the laboratory. You have to want to beleading.
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You always have to build your network and be a part of your professional
organization. Continue to get leadership training like they do in thegovernment.
Take advantage of the opportunities for developing your leadership skills inyour

organization.

How to deal with the inevitable prejudices you will encounter for being aminority
and a women. You are put in these situations because of otherpeople’s
preconceived notions. You can’t respond in a typical African American women
behavior. You have to understand how to be yourself without beingobnoxious,

without being rude. (Training on professional behavior).

In STEM in corporate or academia or the government, you need to have allyour
degrees to the PhD level. In STEM to be promoted you are best served with
degrees in your field. If you want to be president of a University, your best

degree to have is the PhD in your field.

Before working for the federal government | worked for a privategovernment
contractor. There, you advanced by going up the management ladder. Manyfelt
that an undergraduate STEM degree was sufficient, followed by aprofessional

degree such as an MBA.

Almost all people who succeed rapidly will tell you that there were manymentors
and others who supported them. An African American woman may have to work
harder to find mentors and people who offer encouragement. Rather than lookfor
one mentor it may be necessary to get information from whomever andwherever
you can. The key is not to stay at your desk, isolated from your colleagues. Talk

to your colleagues, get to know them, ask them questions. Take advantage of
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conferences that offer opportunities for receiving advice about succeeding inyour

field. In mathematics, there’s the Infinite Possibilities Conference that offers

advice, support, and encouragement to minority women either thinking aboutor

already in careers requiring a Ph.D. in the mathematical or statisticalsciences.

Places like the IMA (Institute for Mathematics and its Applications) at the

University of Minnesota often offer workshops to help minorities succeedin

careers in the mathematical sciences. Hopefully, your place ofemployment

provides some funding for you to present papers and attend the majorconferences

in your field to make contacts and form collaborations.

(0}

(0}

Go beyond your degree; get a certification of some sort.

Know more than others. Move in the right networks.

Don’t let them leave you out of anything. Be there, be present, showup,
and be vocal but vocal only when you have something significantand

intelligent to say.

Stop worrying so much about looks. Stop being all form and no
substance. Show your substance. Invest in expanding yourknowledge

and skills, and not your hair and wardrobe.

This is a hard question to answer. Opportunities are there. The problemis
organizational culture and climate. If that does not change, we willnot
advance.

Those at the top need to increase cultural competence and needmore

training in implicit biases.
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0 Congress needs to closely scrutinize funding agencies thatdemonstrate

biases in funding.
There must be women to promote. There must be more females in theleadership
positions. NSF tries to get more women in the pipeline and teaches themto
consider more flexible schedules for women due to family needs. We doneed
scholarships for childcare and elder or family care.
It’s time to balance personal and professional lives. NSF helps womennavigate
their professional degrees.

The final research question for this study is, “What are the lived experiencesof

African American women working in a STEM industry? Responses to this questionwere

obtained from question one of the interview instrument. The relevant responses

pertaining to this research question is asfollows:

When other minorities see me, they also tend to get very inspired. | oftenhave

people ask me how did I get here or what made me go into chemistry orscience?
Most people don’t expect African American women to hold a Doctorate degree in
STEM. However, most people see someone doing good for themselves,embrace

it and want to learn more.

Minority Fellowships (Native American, African American, and Puerto Rican)
allowed me to focus on school and have an easier time. Therefore my lab didnot
have to pay for me. Another fellowship allowed me to do a guestresearch
assistant at another institution.

Opportunities for jobs that come with having the degree and teaching inan

undergraduate institute. In terms of perception at home a lot of people know |
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have the degree and look at it with pride and younger people believe they cando

it also.

Depends on who I’m conversing with. Outside of the field, no one ever thinks |
have the credentials that | have. I’ve been treated strangely. A particularinstance
as a professor from a different college, | was treated poorly by onesecurity.
Security gave apologies the next day once learning who | was. If someone in
your field based on your level of experience the credibility makes them notas
respected. They don’t treat you with as much respect. I am an analytical chemist.

Analytical Chemistry.

People always assumed | was from another country because theirpreconceived
notion was that Black people of this nation would not be here. They evenasked
my mother if she was Sudanese. My mother just explained to him that weare
educated people. Then he went on to say he doesn’t know why this countryand
specifically African American don’t give more credit to what the white man has
done for them. Like made it possible for them to even be in school andacquire
an education. He said African American were absolutely less qualified. He was
on my dissertation committee. I did not ask him what he thought of me becausel
felt he believed | was part of the group he was speaking about. He was anolder

man who came up in another era.

For me, obtaining a doctorate in applied mathematics was the best decision |
could have made. With my research work | get to experience the joy ofcreating
new ideas, new codes, and through my project leadership | get to inspire othersto

do work that they enjoy. I published my work in conference proceedingsor
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refereed journals and present it at conferences throughout the U.S. and abroad. |
have traveled to conferences in locations like Vancouver, Canada, Oslo, Norway,
Madrid, Spain, and Paris, France that | would never have thought | would eversee
as a child. My biggest complaint is that sometimes | am so busy that | do not
have time to do everything | would like to do. | spend a lot of time doing
outreach work — tutoring at-risk students, giving presentations on my workto
middle school, high school or college students. | also try to live a balanced life—
enjoying family and friends, being active in my church, playingtennis.

I have an interdisciplinary engineering and science degree that required coursesin
2 different departments (one in engineering and one in science), so | havebeen
able to experience two different “cultures.” In terms of the lived experience, ithas
been fraught with highs and lows. Most of all, the implicit and explicitbiases
against women and ethnic minorities have been a day-to-day struggle. Icannot
think of a workday where | experienced ZERO micro-aggressions. Every
workday is full of micro-aggressions associated with biases based ongender
and/or ethnicity. The lvory Tower is essentially a “Tower of Babel.” Feware
capable of functioning authentically in a diverse and inclusive culture; feware
culturally competent to build such a culture; and no one wants to have areal
dialogue about any of it. In my lived experience, we as scholars have failedto
deal with diversity and inclusiveness; thus we cannot possibly prepareour
students adequately.

Most of my math classes | was the only female and the only African American.

During my Master’s degree one of the male students would sayinappropriate
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things and then say, “Whoops | forgot a lady is present”. There were someissues

but I was determined I was going to finish. Even though there weresome

negative experiences, | was going to finishregardless.

Once all the research questions have been answered, it is important to ensurethe
summaries transcribed by the researcher are reviewed byparticipants.

Rigor

Rigor is established in a qualitative study through member checks, expert
opinions, audit trails, and triangulation. A participant’s review of theirinterview
summary is termed member checking. This member checking is one way to ensurerigor
in a study. “Member checks is one of the most beneficial methods for assuringcredibility
in a qualitative study” (McBrien, 2008). Member checks allows the participants to
determine the honesty and integrity of the summaries (McBrien, 2008). Sincethe
investigator wrote summaries of the interviews, member check ensure the accuracy ofthe
summary. Another way rigor is established is throughcredibility.

Credibility for this study was established by interviewing experts in theSTEM
field. Initially the investigator considered interviewing community AfricanAmerican
girls and women to determine their needs to enter a STEM field and ensure the
completion of the degree. Yet, to use African American women in STEM whohave
obtained the highest degree in their field, the information obtained from experts inthe
field assures the accuracy of the assumptions as well as the accuracy of theopinions
(Kolb, 2008). Only African American women with a STEM PhD were interviewedfor
this study. The audit trail of the steps to collect the data, will allow the study tobe

repeated by others.
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An indicator of trustworthiness is the ability to establish an audit trail thatrelates
to the theoretical, methodological, and analytical choices of the study (McBrien,2008).
Once the research questions were established, the AAWQIQLE instrument was
developed. The researcher developed the question by considering information neededto
fully answer the research questions and provide information to establish a processfor
pursuing STEM degrees. The next step was to find African American women withPhD
STEM degrees who would participate in the study. The step was accomplished by
contacting the provost, former professors, mentors, and the Black Science Network.
Each of these organizations were sent a letter introducing the investigator, the purposeof
the study, a request for permission and a request for participation. Once participants
agreed to be interviewed, the logistics of the interview, more detailed informationabout
the study and a consent form was sent to the participants. Interviews were conductedby
phone and recorded. Each interview was transcribed and a summary of the interviewwas
written by question. The interviews were coded into themes and patterns and lastly
constructs. Finally, the rigor process was concluded by verifying triangulationwas
accomplished. Triangulation in the study refers to the completeness and conformability
of the findings.

The triangulation of the data implies that information acquired in this studywas
gained from three unique sources. For this study, the first form of triangulation wasto
conduct interviews using the same interview question. The next form oftriangulation
was to acquire participants from the industry, academia, and the government. Thenext
form of triangulation was to acquire expert opinions from experts with severaldifferent

types of STEM degrees. The next form of triangulation was to acquire African American
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women with STEM degrees at different point in their careers. Some of the womanwere
seasoned STEM PhD’s, some were in the mid-range of their careers and somehave
recently obtained their PhD’s. For our purpose, triangulation has been achieved inthis

study (Decrop, 1999).

Study of Participants
Profiles of Participants

Profile of A. Participant A has an Industrial Engineering PhD. She is a 37 year
old African American women who works as an Engineer in the Industry. In herposition
she is responsible for sitting on teams that develop new technological designs. Shealso
volunteers at an after-school program teaching youth to develop webpages and
understanding the platforms that web pages arecreated.

Profile of B. Participant B has her PhD in Analytical Chemistry. The 31 yearold
participant received her PhD in 2011. She is currently working for the government asa
Research Chemist. Her major goal at this time is to get more minorities and morewomen
excited about science. She recently worked in South Africa where her job was to
promote STEM education for 3 months. She held outreach programs for peoplewho
could not afford certain chemicals or who didn’t understand how to use certainchemicals
to show them how to use the chemicals.

Profile of C. Participant C received her PhD in Chemistry. She is a 30 yearsold
and has had her PhD for 3 years. She currently works for the federal government asa
post-doctoral fellow. Her short term goal is to land a permanent position at hercurrent
place of employment. To accomplish this goal she is conducting research, presentingher

research, and working to get the report of her research published. Her ongoing goals are
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to encourage youth to go into math and science and to develop mentorships withyouth.

Profile of D Profile of D. Participant D received her PhD in Oceanography. She
is 37 years old and has had her doctorate for 2 years. She is a post-doctoral fellow forthe
federal government working as a research scientist. Her long term goals are todevelop
chemistry curriculum that is applied and more in line with everyday life. Some ofher
research includes developing methods to determine how gas impacts theocean.

Profile of E. Participant E received her PhD in Analytical Chemistry. She is28
years old and working as a post-doctoral fellow for the federal government. Hershort
term goal is to become a full time employee once her fellowship has beencompleted.
Long term she would like to give back to the community and build programs todevelop
youth in STEM.

Profile of F. Participant F received her PhD in Environmental Engineering. She
is a 52 year old who has had her doctorate for 17 years. Currently she works as anAssist
Provost in an HBCU. She always saw herself helping people lead better livesby
building systems of sanitation or developing drinking water systems in Africa. Whileshe
is not doing those things now she is still changing the lives of youngpeople.

Profile of G. Participant G has a PhD in Computational and Applied
Mathematics. She has had her doctorate for 30 years and is currently aResearch
Mathematician for the federal government. Her goals are to continue her researchand
present her work in the US and abroad. She would also like to publish more papersin
referred journals. Finally, her outreach to the community is tutoring at-risk studentsin

middle and high school.

Profile of H. Participant H has her PhD in Psychology/Ergonomics. Sheis
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currently the Chair of her department at a University. She is achieving her goals asa
faculty member and an administrator. She plans to continue to design and evaluate
complex systems. She also will continue to identify instructions of inclusion thatteaches
STEM that is beneficial to allworldviews.

Profile of I. Participant I has had a PhD in Mathematics since 1977. Sheis
currently the Information Provost and Vice President of Academic Affairs. She wasalso
a leader in the Girl Scouts organization where she pushed STEM and even had aSTEM
badge created for the girl scouts. She has dedicated her life to empoweringstudents
particularly women in the areas of STEM. During her time as Dean of the Schoolof
Engineering, she worked and changed the School of Engineering to the College of
Engineering.

Conclusion

This study determined the elements needed for an African American womento
acquire a STEM degree. The process uncovered elements that were currently presentto
increase the number of African American women in STEM. The framework the study
used was the Mega-Community Model. This model formed collaborations betweenthe
government, the private sector, and non-profits. The study acquired expert opinionsfrom
African American women with PhD STEM degrees. The study was ahermeneutic
phenomenology qualitative study. Participants were interviewed and recorded usinga
pre-designed interview instruments. Responses from the participants weresummarized
and analyzed to gain the meaning of their experience. Patterns in responses wereplaced
into specific codes. Finally, the study evaluated the degree of vigor of the studythrough

member checks, expert opinions, audit trails, andtriangulation.
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CHAPTER 5: CONCLUSIONS, DISCUSSION AND SUGGESTIONSFOR
FUTURERESEARCH

This chapter reveals the qualitative meanings of nine African Americanwomen
with PhD degrees in STEM. The investigator conducted a hermeneutic
phenomenological study concerned with the experience of African American womenthat
have obtained a PhD in a STEM discipline. A hermeneutic phenomenological studyis
concerned with human life experience or lived experiences (Laverty, 2003). Thestudy
examined the lived experiences of African American women in STEM, their choiceof
the discipline they pursued, their education experience, and their experience in thework
world as a PhD with a STEM degree. The focus of the study was to illuminatedetails
within their experience that would obtain an understanding of what elementsare
necessary for an African American women to achieve a PhD in a STEM discipline. This
information could be used to develop programs that would increase the number of

African American women in STEM.

The framework for this study was the mega-community model. In thisframework
a problem existed that could not be solved by an organization or entity alone. So,a
collaboration should be formed between three sectors: the government, the privatesector,
and non-profits. The problem this study examined was the low percentage of African
American in STEM in academia, the government, and in Industry. Its aim was togain
expert opinions from African American women in STEM to determine whatelements
were needed to increase the number of African American women in STEM. Themega-
community framework deals with problems that cross tri-sectors which is the first
element of its five components (Heine, 2008). The mega-community has five

components (Heine, 2008). The first component was the tri-sector. In this study, thelow
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percentage of African American women in STEM was an issue for the government,the
private sector and non-profits. The three sectors missed the rich culture, influence,
intelligence, integrity, inventions, and platform design brought by the AfricanAmerican
women (Gilmer, 2014, p. 178). This caused a lack in the robustness of the leadershipof
the American global market presentation (Gilmer, 2014). The next component ofthe
mega-community was overlapping.

The overlapping component of the mega-community described the issue thatwas
of interest individually to each member of the collaboration (Heine 2008). Forthe
industry, African American women were needed in leadership to driveprocesses.
African American women are needed to design, innovate and produce productsand
services. African American women are needed in industry to be change agentsand
design and invent products that other individuals don’t have the live experiencesto
consider. An example of an outlier in this study was described by Participant .
Participant | was the chairperson of the local girl-scout organization. Her platformwas
STEM. When she was going out of office the STEM badge was developed forher
organization. The girl-scouts of her local chapter can now earn STEM badges. Since
STEM is a concern, this badge will probably go national. The inspiration for thisbadge
is an African American women in STEM. She is aninnovator.

Academia needs tenured professors, provost, department chairs, and deanswho
are African American women (National et al., 2013). These women provideinspiration
to African American young women interested in STEM. African American womenin
these leadership roles can provide mentoring and act as role models. African American

women in these leadership roles can make policy decisions that enable moreAfrican
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American women into the STEM pipeline. They can conduct recruitment of African
American women and girls reaching them at very young ages. They can useinnovative
activities and develop curriculum and fairs that provide a unique interest to the African
American community. They can address the African American community froman
African American viewpoint with the achievement of being a leader in STEM at acollege
or university.

African American communities are represented throughout the United Statesof
America (Church, 2008). African American women, therefore, should be representedin
the government, the private sector, and the non-profit sector. African Americanwomen
in STEM are needed to develop systems, build networks, create inventions, and conduct
research that includes African Americans in the decision making of policiesand
procedures of this nation. The United States needs African American womenin
leadership roles who have an understanding and knowledge of the technologicaladvances
of the world and to create more technological advances. Society needs AfricanAmerican
women to be part of the growth of the United States in the global marketplace. The
United States also needs to produce African American women in STEM to ensuretheir
presence in the innovations of the global marketplace. The United States needsAfrican
American women who are scientist, know and design technology, engineers and
mathematician to ensure the environment is safe and that we are living efficiently
(Malveaux, 2013). The country needs African American women to ensure the countryis
healthy and using its resources to produce the best outcome and to produce better living
(Malveaux, 2013). Thus, the government as well as industry and academia neededto

have skilled African American women in STEM. The next three components ofthe
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Mega-Community model are convergence, structure, andadaptability.

Convergence in the mega-community model ensures members ofthe
collaboration work together for the common good. No entity or person inthe
collaboration operates to undermine or disrupt the effort of the collaboration. Structure
defines the procedures and policies that must exist to guarantee the committee ofthe
three collaborative parties for resolution of the issue. The adaptability component ofthe
mega-community allows the member flexibility to function efficiently andeffectively.
Adaptability is the component that works towards resolution of the problem overall. It
also works to ensure the individual needs of the participants are met. Thecollaboration
network is therefore measureable and malleable (Heine,2008).

Summary

The STEM stakeholders are very concerned with increasing diversity inthe
STEM pipeline for the current workforce and for the future. This study was conductedto
assist with increasing African American women in the STEM pipeline. African
American women with PhD degrees were interviewed using the AAWQIQLE instrument
of 17 questions. The interviews were conducted over the phone and recorded usingan
electronic recorder. Each question on the instrument gained information to answerthe
three research questions of the studynamely:

e What are the barriers for African American women competing to earn aMaster’s

or STEM degree?

e What workforce barriers prevent qualified African American women inSTEM

from being assigned a decision making role?

e What are the lived experiences of AA women working in a STEM industry?
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An analysis of the interview data revealed themes and patterns emerging fromthe
data. The interview questions gained expert opinions from African Americanwomen
with PhD degrees in STEM. The interviews revealed issues the African American
women encountered related to pursuing their degrees. The interviews also revealedhow
the women maneuvered through the issues and accomplished theirgoals.

Results vs Literature Review

Contributions. According to the literature review African Americans have made
several contributions to the STEM fields in the past and more recently. All thewomen
interviewed were making contributions to the STEM fields. One of our participantswas
the first African American and first women to receive a PhD in Computationaland
Applied Mathematics (Participant — G, personal communication, May 5, 2015). Shewas
also the principal developer of graphics for the National Institute of Standardsand
Technology of Mathematical Functions (Career Cornerstone Center, 2014). BecauseDue
to the innovations of another participant in this study the School of Scienceand
Technology of a University became the College of Science, Engineering,and
Technology. She was also the principal investigator and co-principal investor formajor
grants including STARS, STARS Plus, Graduation Academy and Scienceand
Technology for Outreach for the State of Virginia. Another participant who isthe
chairman of an Industrial and Systems Engineering department designs and evaluates
complex systems. She also encourages others to pursue STEM degrees. Her aim isto
take the mystery out of STEM and make itobtainable.

HBCU. According to the literature review, HBCUs are able to assistminority

students in developing self-esteem and confidence to order to successfully compete inthe



90

global marketplace. Four of the participants went to HBCU during theirundergraduate
studies. One participant said she got an application from her undergraduate HBCU todo
a special program at Lincoln University. This was prior to being enrolled in theschool.
The program was nurturing in that it gave the students a head start on study habitsand
doing well in math, chemistry, and biology. According to the literature review,some
studies suggest students who participate in Pre-Freshman Academic Program aimedat
improving the academic success of students at the University of Maryland havehigher
retention rates in STEM degrees than those who don’t (Perna, 2009). The collegealso
spoke with parents about their children attending graduate school while they were stillin
high school. Another participant commented that she was blessed. She stated she hada
lot of support from her family and the university. Also, while in school she didhave
school loans but she had received a lot of scholarships from school. Both cases depicta
sense of nurturing to ensure students completed theireducation.

The Literature Review stated, it is imperative that schools, parents, andthe
community provide the means to increase children’s science and math intellectthrough
after-school programs, tutoring programs, and homework assistance. Several ofthe
participants discussed areas in which they assisted HBCU or were from HBCUsto
increase children’s K-12 awareness of STEM. One of the participant (Participant—A,
personal communication, May 20, 2015) who currently works in industry stated one of
her goals was to go back to an HBCU and give back. She is also involved withafter-
school programs teaching girls to build web pages and training them on the platforms
they are using. One participant (Participant — H, personal communication, May 25,2015)

who is the chairman of a STEM department at an HBCU conducts experimentsto
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enhance performance for visually impaired students, as well as designs learningsystems

for Appalachian children. Interms of her goals she commented,

I will continue to identify pedagogies of inclusion that teach STEM in a waythat
is meaningful to all worldviews. There is an illusion of difficulty that is justnot
true. For instance, there are very difficult concepts in the humanities and finearts
that are just as complex as concepts in electrical engineering or chemistryand
math. So the idea of “difficulty” makes nosense

Another participant who is the Provost for Academic Affairs at an HBCU stated her

commitment to children and STEM as a college administrator. Shestated,

This is what has been a passion for me for most of my career. We do a lotof
outreach to elementary school. We do science fairs where we do math bees
instead of spellingbees.  This type of exposure made me make the decision togo
to college and get a math degree in the 7" grade. My institution sponsors STEM
activities starting at the elementary school. To start thinking about STEM in High

School it is too late.

Community. According to the Literature Review, youth should be influencedto
enter STEM fields before they go to college (DiLisi, 2011). Consequently, programs
have been developed for children from K-12 that are focused on STEM education. These
programs develop self-efficacy in children and provide them with early exposureto
STEM based careers. One participant (Participant —A, May 20, 2015) commented
African Americans in the past were not allowed to be educated. We are still forgingour
way. Children should therefore be exposed to STEM at an early age. They shoulduse
STEM in elementary and high school when their minds are like sponges and willretain
the knowledge. Another participant (Participant —B, personal communication, April 9,
2015) who works for the federal government’s National Institute of Standards and

Technology (NIST) commented,

I really enjoy teaching chemistry well. I like dealing with young peopleand
teaching them chemistry. Seeing that light bulb go off in their head oncethey
gotten a concept is great. | love that aha moment. To me that is themost
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rewarding thing.

This participant also spent time in Africa teaching chemistry. According to her,*
While in Africa we gave science to all ages. Children who did not have prior
experience with science thought it was stupid until we did an experiment. Once
they saw some really cool stuff, they got excited about it. If you get themearlier
the better and then keep them engaged. Then you can build on what youdid.

One of the participants (Participant — C, personal communication, April 17, 2015)who

also works for the NIST says pertaining to learning STEM at an earlyage,

Start at High School and even elementary level. If you understand theequation

you will understand the chemistry. Always do the work because some of itis

correct. Put things together and make it a reality. You have to havean

imagination. No one every stopped me from believing

Another point of the Literature Review was programs that provide informal
education to STEM increase children’s awareness of career opportunities andinfluence

their decision to pursue STEM degrees in college. One of the participants (Participant—

A, personal communication, May 20, 2015) commented,

We need to have an understanding the creation of the game not just the user ofthe
game. Therefore, we need to create communities around being designers aswell
as consumers of technologies. It is great to have a basic understanding of how
things are made.

Another participant (Participant —B, personal communication, April 9, 2015)commented

we must preconditioned youth to believe they need STEM. According toher,

We don’t see black people in the field. If we google scientist, we see awhite
male with glasses. It’s hard for people who don’t look like to believe they willbe
accepted into those fields. So some areas thrive on it and need it. Otherareas
people have been preconditioned to think they don’t need it. Although someof
our best scientist are black they are not put into theforefront.

Another important point about children in today’s learning environment. Many
public school systems are concerned with children passing state standardized test. An

emphasis is placed on teaching the students information to do well on the exams. Many
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times science is not prioritized as a necessary subject for students to learn. Consequently,
in the absence of exposure to science, children don’t have the tools to imaginebeing
scientist or engineers. One participant’s (Participant —D, personal communication, April

26, 2015) comments on this issue were

We have to start as early as possible. The standardized testing makes STEM take
a back seat but we need it at an earlier age. In High School students should
definitely have STEM like computer programmer, communication, dataanalysis
and excel. Having more shop classes and electronic classes are needed and
should be taken by all. These classes would have helped me as a Scientist. Ihave
to weld sometimes”.

Participant-E (Participant —E, personal communication, April 29, 2015) feltthat
we should assist African American and all women in the work-world by providingonsite
childcare for their children. This childcare should not only be making sure theirchildren
are well cared for and fed but should also provide them with STEMprogramming.
According to her

The employer can contribute to the childcare program by providing some typeof
STEM education. There are several STEM program works going on inmiddle
school and elementary school. We teach them cool chemistry. High School
absolutely should have STEM. If we give the students sound experiencesthey
can make sound choices in college.

Participant-G commented on pertaining to children getting a good earlyeducation

and getting a good education in STEM were,

As far as academics, the US really needs an overhaul of its view ofeducation.
This is the only country I know where adults are not ashamed to admit thatthey
don’t understand mathematics. I run a sizable tutoring program of 15 to 20
students for my sorority. Even my best male students (3", 4", 5" graders) list
their career goals as playing in the NFL, the NBA, or some other sports league. |
see students passed from one grade to another with deficient reading and math
skills. The elementary school education forms the foundation for the rest ofa
student’s education. The skills introduced in the early years must be masteredif
the child is going to have any chance of being successful in a STEMfield.

The exposure to STEM at an early age and throughout the formaleducation



94

experience is pertinent. It makes STEM apart of girl’s lifestyle and decreases theirfears
and uncertainty about STEM. It also provides a good, positive and productive wayfor
them to express themselves. They also are building a foundation to be designersand
innovators in STEM. A passion for STEM is established in young minds. “Itis
important to have a passion for the goals you want to accomplish,” according to

Participant-1 (Participant — I, personal communication, June 3, 2015). According toher,

Mathematics is what has been a passion for me for most of my career andI’ve
been very successful in the field. For the local chapter of girl scouts we havea
STEM badge. When | completed my tenure as chairman of the board of thelocal
girl scouts they created a STEM badge because my platform was STEM,STEM,
and STEM. ltis so critical to expose our girls to STEM. It transformstheir
lives.
Relevant Conclusions
The relevant conclusions of this study are the elements needed to increasethe
number of African American women in STEM fields. Itis of interest also what is
required to increase the number of African American women obtaining a PhD inaSTEM
discipline. Further, the investigator was interested in how to overcome barriersthat
hinder African American women from obtaining leadership roles in STEM. Finally, the
investigator was concerned with the lived experiences of African American womenin

STEM. Relevant conclusions from this study describe important elements to be usedin
strategies to increase African American women inSTEM.

Research question 1

The first ingredient needed to increase African American women in STEMbegins
with the exposure and study of STEM disciplines through science, technologyand
mathematics in the K-12 education experience. The research question that should be

answered is, “what are the barriers for African American women competing to earna
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Master’s or PhD STEM degree? One barrier discussed by participants was notbeing
properly prepared to compete in graduate school. Some participants felt that aftergoing
to an HBCU for undergraduate they were not as prepared as their White peers inPWI
graduate schools. HBCU should be aware of this and produce graduates who can
compete in parity to students who have attended a PWI. This response wassomewhat
surprising since most African Americans have experienced having to be twice as goodto
just get their foot in the door in most work environments. The expectation is thata
HBCU will work extra hard to ensure their students are overly prepared for thework
world and graduate school. According to Butler, African American students are more
likely to obtain the master or PhD in science, engineering and business at an HBCUthan
at a PWI (Butler, 2009). Further, many African American students problemwith
unpreparedness begins with not having the higher level math and science coursesduring
their High School years (Butler, 2009). Finally, while many times students areunder
prepared academically, “an HBCU generally takes a students from where they areto
where they need to be” (Butler, 2009, p. 20). HBCU’s routinely graduate highly
successful professionals (Butler,2009).

Another type of barrier expressed by a participant (Participant — D, personal
communication, April 26, 2015) was mental barriers. STEM disciplines are verydifficult
and require an individual to spend time studying the information. Sometimesan
individual can lose their confidence because of the difficulty of the material orsubject
matter. Barriers from peers who want to hinder your progress in order to getahead.
Getting into the correct environment accomplish higher degrees in STEM andnever

giving up on your dreams help to overcome these barriers. Also, having a goodsupport
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system keeps one encouraged during difficult times. According to Jenkins,“student’s
persistence in master and PhD degrees in STEM would be boosted by an overallpositive
climate for success” (Jenkins, 2012, p13).

The barrier of the actual scientific work has sometime caused people to giveup.
Yet, in STEM, projects or experiments sometime fail. The nature of science is tokeep
trying taking alternative approaches until you are successful. You always have to havea
plan A and a plan B. For some participants, they had to change the course oftheir
dissertation which was discouraging. Another participant had trouble with inspiration
and time when writing her dissertation. Another participant had trouble withthe
difficulty of the classes and always having to present their research. In order tomaintain
in these difficulties participant’s explained, ‘you must keep your eye on the goal’. One
participant’s comments on barriers she dealt with were biases in funding decision,biases
in peer-review, being overloaded with search committees, administrative work,diversity
work and the lack of ethics among various funding agencies (Participant —H, personal
communication, May 25, 2015). Funding is the largest barrier for AfricanAmerican
women to pursue a PhD or Master STEM degree. Many of the younger participantsof
the study did not have to pay for their education because there were manyscholarships,
fellowships, and grants available. According to Holmes, “Latasha, a participant inher
study stated, “Funding her education was a concern, so the availability of scholarshipsfor
students in STEM was an added bonus or option for a physics major. Latashafelt
supported in her STEM courses at her undergraduate institution and felt well prepared for
her graduated studies” (Holmes, 2013, p. 15). Nevertheless, information disseminationis

one of the issues concerning African American Women knowing where to findfunding
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opportunities. For this reason, “STEM stakeholders have called for increasedresearch,
funding, and other initiatives to support and sustain individuals who study and workin
these disciplines (Holmes, 2013, p.15). Universities providing STEM educationtherefore
can provide African American women with funding to go to school as well as stipendsto
live on while in school. Increasing African American women in STEM isimportant
according to Holmes because “STEM is linked to national security, innovation,
sustainability, health care, and maintaining vital infrastructures on a national andlocal

level”(Holmes, 2013, p.15).

Finally, the gender and racial biases were experienced by many ofthe
participants. One participant who attended a PWI dealt with bias in fundingdecisions,
bias in peer-review, dealt with being overloaded with search committee,administration
work, diversity work and the lack of ethics among funding agencies. Thisparticipant
(Participant — H, May 25, 2015) personal communication, was mature and had herPhD
since 1998. Her responses probably came from her school and work experience. While
her PhD was obtained at an HBCU, her undergraduate and master degree was froma
PWI. Also, she was a professor at a PWI during her work experience and now isthe
chairman of an Industrial and Systems Engineering at an HBCU. While obtainingher
education and in the workplace and through her social organizational leadershipand

membership, she stated the racial and gender biases she experiencedwere:

e Having my capabilities underestimated.
e Not being invited into study groups in graduate school.
e Not being given inside information or not being in strongnetworks.

e Incompetence of academic administrators, leadership: many arenot
trained at all in inclusive excellence.
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e Refusing to take on the “look and feel” of a minority. | will not be silentat
meetings and | refuse to straighten my hair. | am also not soft and nor dol
take on submissive behaviors. This upsets White people on asub-
conscious level. It is hard for them to deal with such a personality —one
that comes in with no apologies and who takes just as much privilegeas
they.

Reviewing the comments of this participant encompasses many of theexperiences
of African American women now and in the future. In professional situations, many
universities and colleges still feel having women in STEM fields are ananomaly
especially for African American women. There is a preconceived notion that African
American women should only be in some type of “Mama” role and not in a rolewhere
they are able to lead technological advances and innovation. The truth is, African
American women have had to run households and still hold very important positionsas
well as having to be better than their White counterparts to even be in their mist. A lotof
times particularly in PWI’s, African Americans have had to find their own way. Either
you have to be in the minority position of being needy or be loud and stereo typicalhard
and harsh to be accepted in the White majority networks. This makes you a thing andnot
an equal person competing on an equal basis, with the capability and intelligence tobe
part of the group. One participant (Participant —F, personal communication, May 2,
2015) commented that her professors and peers in her STEM doctoral programthought
she was Caribbean. Generally, African American women have been treated as lessthan
or not as equipped as their international counterparts. While international studentshave
their gifts and talents and educations, African Americans have endured and excelledthe
racial and gender prejudices of the United States of America. A lot of times is thefaculty

and staff are not trained in the inclusive excellence. According to Rudman et. al.,
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training led by an African American professor may have positive effects on bothimplicit
and explicit prejudice and stereotypes (Rudman et al., 2001, p.364).

Research question 2

The next research question to discuss is, “What workforce barriers prevent
qualified African American women in STEM from being assigned a decisionmaking
role?” Participants reported many different reasons qualified African Americans arenot
assigned to decision making roles. Some reasons included not knowing the positionwas
available or if known a White or other minorities have already been slated forthe
position. African American women believed the status quo majority feels entitled tothe

leadership positions and are therefore blocked from being considered for the position.
One participant (Participant — F, personal communication, May 2, 2015)commented,
A sense of entitlement and privilege exist within the leadership. This belongsto
white men first and then the white women or black men. If you are a Black
women it’s a much larger barrier. If you don’t have European looks even as a
Black women the standards are not the same.
One example of a different standard is a case in which an African American women who
is a president of a university. This woman is single. A clause in her contract is thatshe
cannot have overnight male quest in the Presidential house. That’s a ridiculousclause.
The clause probably would not exist in the contract if the president of the universitywere
male and single.

Another participant (Participant — E, personal communication, May 28,2015)
commented that those making the hiring decisions don’t believe the AfricanAmerican
women are not smart enough or capable of being in leadership decision makingroles.

African Americans in general are perceived as infiltration. While the mind ofthe

decision maker is not known, the result is the African American woman not obtaining the
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leadership position. This participant felt there was an element of fear operating.
Basically, the decision makers are trying to protect their own roles. It is very difficultto
overcome someone trying to protect their position. Sometimes sabotage isexperienced
and blatant disrespect. Other times, an African American can go through thehiring
process but is not considered for the role. The law has been met but there is areason
given that depicts her lack in some area from not obtaining therole.

Working in corporate America many years ago, | experienced people who didnot
have the qualifications I had but did have networking opportunities that | was notinvited
to participate. My counterparts spoke the same cultural language of the decisionmakers
that gave them the edge. In order to overcome this phenomenon, one participantstated,
you need to have mentors who support you. An African American may have to work
harder to find a mentor and therefore must ask questions of her counterparts or getthe
information wherever she can. Also, participate in training opportunities and conferences
that give information about succeeding in your field. According to Galloway, “studieson
women of color in STEM have identified major obstacles to success. Additionally,
studies suggest that isolation inhibits success academically (Galloway, 2012, p39).

Isolation also negatively affects African American women in STEM in their
careers. Isolating oneself from the group is deemed to be not a team player. According
to Gilmer, “Isolation is a major factor that impacts the success of women STEMfaculty.
Compared to their male colleagues, women STEM faculty feel isolated, lonely,and
mistreated, and they feel they do not fit in or belong to their department * (Gilmer,2014,
p. 99). One participant advised women interested in PhD’s in mathematics orstatistical

sciences should attend possibility conferences. These conferences give guidance to



101

minority women pertaining to these fields and on gaining the PhD in thesefields.
Conferences given by the IMA (Institute for Mathematics and its Applications) located at
the University of Minnesota offer such programs to assist minorities to succeed inthe
mathematical sciences. Employers generally provide funding for their PhD’s topresent
papers and to attend the major conferences in their field. Participant | (Participant —I,
personal communication, June 3, 2015) explained, this will require having abalanced
personal and professional life. The NSF (National Science Foundation) givesassistance
in these areas and helps women to navigate their professionaldegrees.

Research question 3

The final research question to be discussed is, “Wat are the lived experiencesof
African American women in STEM?” The experiences of the participants wereall
unique. One expected experience given by Participant-B was that minorities tend toget
inspired (Participant —B, personal communication, April 9, 2015). According toher,
someone sees the success of an African American women in STEM with a PhDand
believes they can also obtain that success. Participant is also very inspiring because she
because she is only 31 and has had her PhD for 4 years. She explained having thePhD
has given her the opportunity to speak about chemistry and science to young people. The
dialogue begins with what made me choose chemistry. | am able to speak about my
interest but also to get them interested in chemistry and science. This turns out to bean
unofficial recruitment into STEM. This same participant gave the testimony thatduring
her graduate school education one of her professor said he would let her sign up forhis
class. But he also told her she wouldn’t do well because she came from HBCU. She

turned the negative into a positive and ended up getting the highest grade in theclass.
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Her comments about herself are, “I’m the type of person that can show you better than |
can tell you”. It is imperative that African Americans women going into STEM havethe
support of family, their church, their community and supportive mentors. Thesedegrees
are difficult requiring talent, perseverance, confidence, and encouragement. Accordingto
Hrobowski, “mothers of these women have sent an important message to theirdaughters:
that obstacles and challenges are inevitable, but that individuals have the power to
overcome the odds and succeed through hard work, self-discipline, and perseverance”
(Hrabowski, 2002).

Another participant explained the great opportunities she acquired because ofPhD
in mathematics (Participant — G, personal communication, May 15, 2015). Accordingto
her obtaining this terminal degree was the best decision of her life. She hasaccomplished
innovative research and have enjoyed creating new ideas, new codes while inspiring
others. She has had the opportunity to publish her works and present them atconferences
throughout the world including Canada, Oslo, Norway, Madrid, Spain and Paris, France.
Her only complaint is not having enough time to accomplish everything she would liketo
do. She spends a lot of time with at-risk youth, tutoring, and giving presentationsto
middle school, high school and college students. While being an innovator, this
participant makes sure the youth are exposed to higher levels of math and new
mathematical technologies.

Being an African American women in STEM people tend to automatically believe
you are an international Black women from another country. One participant (Participant
— F, personal communication, May 1, 2015) discussed some events that madean

impression on her. The first was in her doctoral studies as an environmentalengineer
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attending a PWI, people had preconceived notion that Black people of this nationwould
not be studying or obtaining PhDs in STEM fields. One person even asked her motherif
she were Sudanese. This same participant had a professor on her defense committeewho
stated publicly African Americans were less qualified than their White counterparts. This
is an example of institutional racism. This type of racism operates in theeducational
experience as well as the work experience for African American women. In STEM itis
more defined because there is also the gender discrimination for women. ForAfrican

American women, it’s a double edge sword. According toRattansi,

“Institutional racism relies on the active and pervasive operation ofanti-black
attitudes and practices. A sense of superior group position prevails: whitesare
“*better’” than blacks . . . This is a racist attitude and it permeates the society,on
both the individual and institutional level, covertly and overtly.” (Rattansi, 2007,
p. 132)

Another participant who is the chairman of an Industrial and SystemsEngineering
department at an HBCU experiences this phenomenon even at her level of leadership,

decision making and success. According toher,

The implicit and explicit biases against women and ethnic minorities have beena
day-to-day struggle. I cannot think of a workday where | experiencedZERO
micro-aggressions. Every workday is full of micro-aggressions associatedwith
biases based on gender and/or ethnicity. The Ivory Tower is essentially a“Tower
of Babel.

Few are capable of functioning authentically in a diverse and inclusiveculture;
few are culturally competent to build such a culture; and no one wants to havea
real dialogue about any of it. In my lived experience, we as scholars have failedto
deal with diversity and inclusiveness; thus we can’t possibly prepare ourstudents
adequately” (Participant — H, personal communication, May 25,2015).

In this era of cultural diversity, America has become a melting pot with all kinds

of people from all nations. The new racism is concerned with not being racistagainst

other cultures. In this new racism the unique issues of African Americans takes aback
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seat to cultural diversity and becomes irrelevant to the masses. Consequently, our
educational systems in our children’s formative years remains inferior to other
communities. Thus, less of African American children go to college. Those that do goto
college face minorities of other cultures with higher levels of math and sciencecourses

and thus cannot compete on parity levels. According toLittlefield,

as educators, we have to address the pedagogy of how people definethe
continuing effects of racism and understand the extent the racism andcultural
diversity as part of our social structure permeates and controls the minds ofthe
oppressed, namely African Americans. (Littlefield, 2008, p.682)

In regards to this same issue one participant, an academic provost, said “the barriers inthe
workforce are racism and sexism . . . attitudes must change, and this will occur witha
new generation” (Participant — H, personal communication, May 25, 2015). We haveto

develop systems that overcome these societal pitfalls.

Limitations of Data Collection

During the actual data gathering process several issues occurred pertainingto
recording the interviews and obtaining the interviews. Approximately 75 letters were
sent out to the Black Science Network, National Institute of Standards andTechnology,
various HBCUSs, mentors, friends, and relatives who had contacts with AfricanAmerican
women with PhDs in science, technology, engineering or math. The investigatorwas
interested in acquiring 20 interviews. But only nine interviews were acquired throughthe

data gathering process.

Setting up interviews became somewhat difficult for the investigatorand
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participants due to the participants very busy schedules. Several interviews had tobe

rescheduled due to changes in participant’s schedule. In the case of two participant’s,

their schedule didn’t allow them to spend an hour interview. For these participant’sthe

AAWQIQLE instrument was emailed to them. These participants filled out theinterview

instrument and returned it to the investigator by email. Each interview was sent outto

participants for member checking to ensure the summary of the interview wascorrect.

One participant returned a response that was updated by the investigator. Duringthe

taping of an interview, the participant’s voice was very soft. For this summary,the

investigator had to turn the recorder to the highest volume to ensure all informationwas

adequately gained.

Discussion

Originally, I anticipated African American women have had biases due torace
and gender. 1 did find instances of this occurrence. Actually, it was acommon
occurrence African American women can relate to across all disciplines (Benard, 2006).
But, in STEM the difficulty of disciplines is so stressful and intimidating. Theintensity
of the STEM programs, family pressures, the politics of graduate school coupledwith
gender and race biases causes some women to quit. Yet, for those champions thatcross
the finish line and enter the winner’s circle, the reward is worth the journey. Also,the
strength of accomplishment, the respect of the degree and the opportunitiesand
exposures gained from this accomplishment is an ongoing catalyst for innovationsand

new creations.
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Another common theme was the wisdom of the women and humility whetherthey
had their doctorate a few years or many years. All the participants had an interest anda
goal of improving their communities and ensuring African American women andgirls
were in the STEM pipeline. All participants had a compassion for people and a desireto
make STEM understood and to make science, technology, engineering, and math
obtainable and interesting to those coming after them. All the women spoke ofstaying
focused, keeping your eyes on the goal, and remember the light at the end of thetunnel.
Many women had the concern of being viewed as not anomalies but people who had
achieved and therefore those coming behind them could achieve these degreesand
positions also. A few participants did not personally experience racism and sexismbut
was in the presence of it occurring to another individual. One thing the African
American community must do is to celebrate our achievements as African American
women and girls (Boyle, 2015). We also must overcome the mentality of cuttingdown
one another. The African American community needs to instead lift up one another. The
African American community needs to see that each person is important in their own
gifts and talents and not only embrace a few and ignore others. African Americangirls
and women need to be nurtured, protected, encouraged and celebrated. Finally, anoutlier
spoken by one participant was could we just have an even playing field so that wedon’t
need minority special scholarships in order to be a part of the innovation of thepresent
and future.

In terms of who should review this report, since the theoretical framework of the
study is the mega-community model, the government, the private sector, and non-profits

should review this study. From the study, each entity should come together ina
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collaboration and develop a strategy that specifically increases African Americanwomen
in STEM.
Suggestions for Future Studies

The people who should begin the conversation are non-profits. Non-profitsfor
this endeavor should include colleges, universities, community organizations, K-12
school systems, and churches. These organizations should contact local governmentsand
gain cooperation and begin a dialogue. From this collaboration the corporate social
responsibilities of various companies should be contacted to join the collaboration. This
mega-community collaboration build the strategy, recruit participants into what theyhave
built, and implement the strategy. An evaluation agency needs to be part of this
collaboration that determines how successful it is. Success can be measured bythe
number of participants recruited, the number of participants that went to collegeand
completed a STEM degree, and the number of participants that obtained a STEMjob.

Another study that could be done is a study on the participants of collaborations
formed to increase African American women in STEM. An interview usingthe
AAWQIQLE instrument to compare the results of those interviews with the results ofthis
study could be conducted. From the information gathered, STEM programs could be
developed and presented the government, the private sector, and non-profits to formnew
collaborations. A study that forms non-profits programs developed from the needsgiven
by the women in this study could be examined. These needs should includefunding,
counsel on where to find funding, scholarship for childcare and eldercare, stipends tolive
on so the individual can dedicate themselves to their study, mentoring, internships,and

then career placement after graduation. Young people who are at-risk alsoneed
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assistance in preparing college applications and a seminar on what to expect oncethey
get to college.

From the results of this study, | will develop a STEM non-profit thatprepares
girls and women for college and in preparation for higher learning graduate studies. This
non-profit will have STEM training and tutoring to prepare the African American girlsto
produce at parity levels with their White counterparts.

A future study could include arts in their STEM programs. Thisnew
programming would be called science, technology, engineering, arts and math(STEAM).
A non-profit program that conducted math tutoring, science tutoring, readingtutoring,
and homework assistance also had instrument training to build an orchestra, theatre,and
dance. While this program was not able to continue due to funding, the orchestrawas
successful and all the children in the program got better grades due to the tutoringthey
received. The tutoring was conducted by retired school teachers. This was a churchnon-
profit program. The program also conducted two large theatrical events for Easterand
Christmas. The program was conducted long before the acronym STEAM wascoined.
A future study describing a program of this magnitude could be done as a proposal fora
dissertation. A future study could plan the event as well as secure the funding and actual
implement the study giving the results of the program that churches, the communitynon-
profits, schools, higher education, the government, and the private sector could useto
form a collaboration. Lastly, future studies should study companies that have special
programs as part of their diversity human resource efforts to increase African American women

in their corporations.

As African American women in STEM, having all the valuable information,what
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should the thrust be? The findings of this studyshould be presented to the STEM coalition to
institute programs to accomplish these goals to ensure African American women have an active
leadershiprolein STEM. Thisstudyincluded putting the support elements results into the
community, the middle to high school education systems and institutions of higher learning.
African American women begun to view themselves as an entity that is growingand
moving forward. In order to be successful African American women must ensure the
pipe line from K-12, through college up to the PhD is filled with the younger sisterswho
are equipped and able to work on parity levels with their counterparts. AfricanAmerican
women have to go to their communities and choose young women to mentor, andredirect
them in order to hand off their batons to them to keep running the course, keep
innovating, keep developing, keep strategizing, keep planning andimplementing.
African American women have to know their craft, be the best at what they do andtrain
their younger sisters coming behind them to do the same. African American womenhave
to wrap their arms around their young people, their neighborhoods and smallchildren.
African American women have to raise the next generation up in STEM. Science,
technology, engineering and math has to become a natural part of life. AfricanAmerican
women have to become the inventors, the designers, and the creators not just theusers.
Once African American women have obtained a leadership position, they have to make
sure to train other African American women to follow them. African American women
have to raise the standards of their children, their people, and operate at thatstandard.
One of the participants (Participant — G, personal communication, May 5,2015)
who works for the National Institute of Standards and Technology (NIST) statedone

problem she has encountered in her career is that she does not have a model tofollow.
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According to her, when you have a Ph.D. in the mathematical sciences, youbasically
create your own career. In general, people don’t tell you what to do. You have tofigure
it out on your own. | also noticed that the more successful you are (publishingpapers,
getting your work acknowledged), the more control you have over yourcareer.
Nowadays most people are not hired right after receiving their Ph.D. They usuallycome
to my agency because they have been awarded a post-doctoral position or theyhave
research experience either from another post-doctoral position or another job. Although
it can extend the time it takes to obtain a permanent position, a postdoc can provideyou
with a valuable mentor and give you some time to build up your research credentials. To
keep growing in your career, however, it will be necessary to continue learningand
making new contacts to build collaborations that expand the influence of yourwork.
This example talks about being innovating. You have to set your own stage. Buildyour
own model. Develop your own career. Do your work, get it published and present itto
your peers. Keep learning, keep developing, and don’t ever be stagnant orcomplacent.
These are goals for African American women as a whole. But for African American

women in STEM it is the road tosuccess.
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PARTICIPANT SUMMARIES
Participant - A
African American Women Qualitative Interview Questions of Lived Experiences
(AAWQIQLE)
1. What are the lived experiences of African American women in STEM with a
doctorate degree (Goes, 2011)?
Unique Experiences as AA women — | don’t have specific scenarios orexperiences
that are significantly different. Have not felt some level of discrimination being inthe
working world due to being an AA women in STEM. Applied to a number of places
like Indiana, Georgia and several other places. | was offered some of these positions
but I felt I would not have the quality of life I wanted.
2. What are your positive experiences pertaining to getting your STEM education?

In general, STEM programs as an Engineer has helped me in life in general.
Specifically as Industrial Engineer, Input — Process —Output. We have to dosome
level of science and mathematics. Basic concepts useful in life. Learned aboutsome
aspects of Civil Engineering, Electrical Engineering and Chemistry. Social Media
using web-based platforms. Basic concepts and ways of thinking. Allows youto
know how social media is processing, how it was created, how designed. Nolonger
just a user but also understanding that we are an information society. Learnedthis
useful information. I may not be an expert in the field of apps but I knowsomething
about the design and processing of the App or software like Facebook or Web pages.

Exposure to digital technologies. Doctorate degree because that’s what lenjoy.

Having a PhD in STEM gives me opportunity to share and encourage others to dothe
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same. Volunteer at middle school to build mobile apps. Exposure to logicin
programming for children.

. What are your negative experiences in getting your STEM education?

Not negative because of race or gender. Graduate school in STEM is very
challenging. One incident in undergraduate where a young man was not pleasethat
my GPA was stronger than his. Some people were jealous with my level of
achievement. That is there and there is some challenge with the male, femalein
STEM. Did not personally encounter other incidents of it but my friends did. Just
have to work through it and focus on your goals to the best of your ability.

. Why did you pursue an education in STEM?

Strengths and Interest were in STEM. Design and using mathematics inproblem
solving. Design something that others canuse.

. What are the goals you plan to achieve using your STEM education?

Ultimately academia is my goal and all that it brings, teaching, serviceand
inventions.

. What barriers, if any, have you encountered to achieving your goals?

Challenges many. In Grad school for nine years. Feeling not perfectly preparedto
enter some of my classes like not having enough statistics. Perseverance and
answering questions. Have to manage workload. Had external fellowship so | hadto
find my own dissertation and pull together the research. Came up with a topicwhich
was both qualitative and quantitative. Went into urban environment and create my

lab in the field. Gaining the trust of the individuals of the community I didn’t livein.
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7. What racial or gender biases did you encounter in your pursuit of your educationin
STEM?

Did not have these problems. Professors were progressive and were maleand
female. Others did but | personally did not.

8. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed. | had a tremendous amount of support. $100K scholarship to support
me to acquire PhD in STEM. Goal for me to go back to an HBCU or other program
and give back. Went to school and receive additional funding toward tuition andfees.
Got 2 additional fellowships and received an additional $20 thousand. Go another
$20 from the Ford foundation. Support for development as a researcher.
Administrators and professors sent me to conferences across the world. Went toNew
Zealand and Italy with the NSF. Conference was for people who would benegatively
impacted by digital divide. Belong to the Black Engineers that wefellowshipped.
Familial support and Black Administrators and professors encourage us and feedus.
All the support was absolutely necessary. Support was very rich, financial,
professional support, emotionally support and academic support.

9. Were there any barriers you encountered to completing your master degreeor
doctorate degree in STEM? How did you overcome thesebarriers?  Had a lot of
mentoring and peer support. You really need to stay focus on your goals and lookfor
the light at the end of the tunnel. You should not spend time worry about thosewho

don’t like you or why. You have to stay true to yourself.
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What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies to pursue)?
Be true to yourself. People look at numbers and potential earning. Stay trueto
yourself, do what you love to do, do what you love learning about, what will getyou
to where you want to go. In terms of a career being professional.

How would you define leadership decision-makingroles?

My motto for leadership is that it starts with respect. Going to be working with
people who need to have your respect of them. Known to be respectful of their
abilities, limitations, goals and desires. People will work hard as a team memberif
they know you respect them. For decision making, the very basic thing is a backbone
and justify your decision. Fortitude.

What type of career training does an African American woman need to be promoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)? First thing is know your craft and be good. Master your craft. Your
decisions impact your clients and your employees. You have to be skilled atyour
craft. You have to be proven in the area you want to lead in. Credibility willcome
with mastery of your craft.

What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes toward STEM? Do not havesources
but came make a conjecture. Nationally STEM has come to the forefront becausethe

President has made it a priority. It is geographic and economic. Areas thatare
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disadvantaged don’t have opportunities to explore. Silicon Valley and Universities
have the financial backing to provide STEM opportunities. Understanding the
creation of the game not just the user of the game. Creating communitiesaround
being consumers of technologies. Great to have a basic understanding of how things
are made.

What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African Americanwomen?  Need to be more focused on giving
away information. Individuals will pick careers that they know about. Willingto
teach what we are doing and let them be involved in it.

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles in STEM? Don’t
think my role professionally has given me knowledge. Generally engineers havethe
same goals. Requirements gatherer for a concept management system. Set up
another concept management system is new to the end user when transferring datato
enhance to the end-users experience. End-users sometime is difficult. Convincing
the end-user.

What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs?  Financial support, mentor support, academic
support to help you navigate through your program. Need professional development
support, teaching tone in your emails and word choices in your emails. Need

assistance in child-care. Depends of what going on in your life.
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17. Would STEM education be beneficial in elementary school? Yes! WouldSTEM
education be beneficial in high school? Yes. Exposures to the information and
because their minds are like sponges. Take ownership. AA won’t allow to becollege

educated. Still forging our way. What can | do to change the situation?

Participant - B
African American Women Qualitative Interview Questions of Lived Experiences
(AAWQIQLE)

1. What are the lived experiences of African American women in STEM witha
doctorate degree (Goes, 2011)? When other minorities see me, they also tend to get
very inspired. | often have people ask me how did I get here or what made mego
into chemistry or science? Most people don’t expect African American womento
hold a Doctorate degree in STEM. However, most people see someone doing good
for themselves, embrace it and want to learn more.

2. What are your positive experiences pertaining to getting your STEM education?
Obviously getting my degree and doing something to make my parents happy. |
really enjoy teaching chemistry well. I like dealing with young people andteaching
them chemistry. Seeing that light bulb go off in their head once they gotten aconcept
is great. | love that aha moment. To me that is the most rewarding thing.

3. What are your negative experiences in getting your STEM education?

When | went to graduate school one of my professors said he was going to sign meup
for the class but | wouldn’t do well in the class. He was basing that opinion offthe

fact that | was coming from anHBCU.  He was basically looking at how I looked.
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I was actually able to turn that negative into a positive by getting the highest gradein
that class. 1’m the type of person that can show you better than | can tellyou.

. Why did you pursue an education in STEM? | always liked science. | was achild
that asked her parents for a microscope. My parents were both science majorsas
well. They both have their degrees in Physics and went on to get their Mastersin
Engineering. Science and Math were heavily used in my household. When I was
having trouble with my homework my parents were always willing to help. Like even
now, my Dad teaches math. What really solidified me becoming a Chemist wasin
the 10" grade, | took my first chemistry class with Mr. Sackerledge. | loved theclass
because it was a combination between Math and Science. | was having trouble in
the class. Mr. Sackerledge pulled me to the side and showed me the number ofA’s
and B’s in the class. He told me the last Awasme. He said you technically have a
B percentage wise but | know you can do better. He saw something in me and from
that moment on | busted my butt so that | didn’t let him down for giving me thatlittle
push. (These are innate characteristics formed in those who are pursuinghigher
paths in life. For me, I pushed my son but always was able to help him in mathand
science. | was not looking at it as something special. | just automatically didit.)
From that day on | made straight A’s in that class for all the remainder of the 3-9
week semester. And since mentorship was formed between us, Mr. Sackerledge
allows me to come back and teach some of his labs.

. What are the goals you plan to achieve using your STEM education? My majorgoal
right now is to get more minorities and more women excited aboutscience. | just

got back from South Africa. My job was to promote STEM education for 3months.
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Had outreach programs and developed programs for people who not be able to afford
certain chemicals or may not have a teacher who knows the science of thechemical.
Take labs to people who cannot afford a certain household items and show themhow
to use them and where they can find such items anywhere. | am veryvery

passionate about having quality education. | want to make the learning experience
easy for the teachers as well as the learners. I try to convert the hard subject into an
easy subject. Science and Math are universal languages across the world. Yet the US
tends to lack and women and minorities tend to lack in their mastery ofit.

6. What barriers, if any, have you encountered to achieving your goals? | really have not
had major barriers because especially as it pertains to my career, things that | setmy
mind to come to fruition. Like the position | have now they really didn’t havespace
for me when | interviewed. While | was unable to take the job when it wasoffered
immediately because of obligations to another job taken in the interim, lwas
eventually placed in this job. Barriers was timing. When it didn’t have initially it
did eventually come to fruition.

7. What racial or gender biases did you encounter in your pursuit of your educationin
STEM?

Racial, I’m not going to get it is because | was the Black girl in the group. Ididn’t
deal with any sabotage in the lab or anything, but I did deal with a lot ofthings.

8. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport

was needed. Scholarship from church. Became part of the SHIP program. Had
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my full tuition covered the 3"¢and 4" year.  Lincoln scholarship in grad school.
Had many scholarships. Going to any STEM programs should not pay fortheir
education at all as long as you have a 3.0 average. Align yourself to peoplewho
know about scholarships.

Were there any barriers you encountered to completing your master degree or
doctorate degree in STEM? How did you overcome these barriers? Research isa
big barrier because 65 to 70% of the time your research is not going to work. Your
friends become your savior because they are going through it too and encourageyou.
I don’t to fail.

What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies to pursue)?
My biggest advice | would give not just for a science field, but any field is to doan
internship. In my experience just because it looks cool on TV you might actuallyhate
it when you get there. If you want to be a doctor shadow a doctor, if you want to be a
pharmacist, shadow a pharmacist. Even though the money is good when you getto
the job you might actually hate your job. Other scenarios is that you love the jobbut
the pay for it, you can’t live on. So it’s all aboutexperimental. I did many
internships outside my field. I’m an analytical chemist but I did internships inbio
chemistry, inorganic research, etc. so | know I don’t want to do thosethings. It is
important to go around getting hands-on experience.

How would you define leadership decision-makingroles? Leadership abilities go

along with your personality. Some people are natural born leaders and some people
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learn it. Sometimes you have to work with people you don’t like or don’t know but
you have to get the job done. Therefore you need your leadershipabilities. You
need to be able to work in a team and allow people to voice their concerns butyou
still have to keep everyone focused on the overall goals. In order to advance your
career and show that you can dictate to people what needs to be done andaccomplish
the goal, it will be very hard to advance in your career.

12. What type of career training does an African American woman need to bepromoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)? It is specific to your job but you will always need strong computer skills
and know how to do a budget. You would want to know how to handleconfrontation
in the workplace. You want to attend leadership training where you would learnhow
to multi-task. Become an expert in my field. Be a grant writer.

13. What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes toward STEM?  Most people
always say | don’t need science | don’t need math. They don’t realize the reason
they walk and breathe and talk is because of science and math. While people wantto
say they don’t need it, they use it every day. Like for example the cell phone. Ithink
most people are scared of it because it’s been told black people are not good inmath
and science. Preconditioning. We don’t see black people in the field. If we google
scientist, we see a white male withglasses. It’s hard for people who don’t look like

to believe they will be accepted into those fields. So some areas thrive on it andneed
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it. Other areas people have been preconditioned to think they don’t need it.
Although some of our best scientist are black they are not put into theforefront.
What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African Americanwomen?  Most establishments try to bring in X
amount of black people or minorities if to only have the quota. The problem isthe
information is not being put out there. Most people don’t know where to find it. It
needs to be advertised and promoted more. It needs to be pushed more. The black
organizations in chemistry only has their conference once a year. Therefore people
don’t really know what’s goingon.

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles inSTEM?
Advertising, a lot of times | have to go out and seek things. Things need to be more
transparent.

What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs? It always good to have a mentor in that timeof
your life. You need someone close to your age to give you positive reinforcement.
African American women had children and family issues while I was in school. Ihad
my own issues. Assistance for child care, elder care, and transportation isneeded
across the board not just for African American women.

Would STEM education be beneficial in elementary school? Would STEM
education be beneficial in highschool?  Absolutely and younger if possible.  While

in Africa we gave science to all ages. Children who did not have priorexperience
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with science thought it was stupid until we did an experiment. Once they sawsome
really cool stuff, they got excited about it. If you get them earlier the better andthen
keep them engaged. Then you can build on what you did.
Participant - C
African American Women Qualitative Interview Questions of Lived Experiences
(AAWQIQLE)

1. What are the lived experiences of African American women in STEM with a
doctorate degree (Goes, 2011)?

Minority Fellowships (Native American, African American and PuertoRican)
allowed me to focus on school and have an easier time. Therefore my lab did not
have to pay for me. Another fellowship allowed me to do a guess researchassistant
at another institution.

2. What are your positive experiences pertaining to getting your STEM education? Able
to teach an upward bound chemistry courses alongside high school teachers. Ableto
be a mentor for a lot of students who have come after me in the graduateprogram.
They look up to me as a big sister. | was able to give them good advice so they
wouldn’t make the mistakes | made.

3. What are your negative experiences in getting your STEMeducation?  Coming from
an HBCU the level of education in Chemistry didn’t prepare me completely to come
to graduate school and do well. I struggled the first two years. But, once | gotmy
bearings | did well. Some of the students coming from PWI had an edge over me. |
took an organic chemistry class but I don’t know what I learned. 1 received an A.

But later on | paid for it.
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4. Why did you pursue an education in STEM? As a kid my sister and | watched theF
files. | wanted to be a forensic biologist. It’s hard to get in. Things on TV arenot
like real life. | had a passion for teaching, a high school chemistry teacher. Greatest
thing about university | wanted to do chemistry. | got an application about goinginto
chemistry and do a special program at Lincoln. They gave us a head start onstudy
habits and doing going in math or chemistry or biology. They told our parentsabout
grad school while we were still in high school. They have programs like thatnow.

5. What are the goals you plan to achieve using your STEMeducation? | would like to
be permanently hired. I have to write a publication and presenting it at a seminar. |
want to continue to be a scientist in lab as I’m doing now and moving up the ranks.
Talk about research, go to each other practices and encourage one another. | want
to encourage youth to be more interested in math and science. Mentor for ayoung
African American gentleman. This is a good job and I’m a learning mode all the

time.

6. What barriers, if any, have you encountered to achieving your goals? Leavingmy
undergraduate institution, taking a year off and feeling inadequate. International
students are very intelligent. We do presentation better than theinternational
students but their grades were better. Being humble went a long way also. Had a
great advisor who was like a father to me. Meeting with him was like atherapy
session. Taught his research labs.

7. What racial or gender biases did you encounter in your pursuit of your educationin

STEM? | thought it was interesting. | could pick my own lab because | had my
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own money. The males in our labs were resistant to the 5 women in the labs. Tried
to make us join a different lab. Now it’s more wide open for women as opposedto
maybe 15 years ago. Have not had too many biases gender or racial. 1’ve seea
white female who wanted me to join her lab because | had my own money. Wewent
on a tour at University of Mass from Lincoln University. The first time | saw her she
said | was sleeping in her lab as an undergraduateschool.  She gets away with
strange comments and superiority over folks. If you part of someone labs theyhave
to come up with the money for you to be in school. Either work study or they payyou
out right. But I came with my own money. If they want you in their lab they haveto
pay for you. I had my own funding so I could choose my lab. You have health
insurance and benefits. Just like having a job. $21,000 a year. Graduate students
teach the labs.

8. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed. Support was adequate. You have to keep a 3.5. By summer | hada
3.4 and lost the scholarship. Chemistry tutor. Lots of fellowships and grants.
Support from scholarships, mentors at Lincoln, great advisors from University of
Mass. University of Mass sent us to great internships, chance to work in labsand
research. Exposed us to what we like and what we didn’t like. | was able to goto
University of Miami. | was able to go to France.

9. Were there any barriers you encountered to completing your master degreeor

doctorate degree in STEM? How did you overcome these barriers? My firstproject
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failed. Had to come up with another lab. Had trouble writing. | was inspiredgoing
to the office. Time crunch in writing dissertation. First year the level of how difficult
the classes were and always had to present. Went from Bachelors to doctorate. So
at Univ of Mass you go straight through. If you get a Master’s you have to pay forit.
You should receive the doctorate or it send a negativemessage.

What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies to pursue)?
You have to start early and stay on top of your grades. Get research experienceeven
if it is volunteer. There are high school students who have worked in research
laboratories already. Build your resume, read your textbook, read research paper,
know your professors research and flatter people by being interested in theirwork.
Find a mentor to help you through the field. | am being a mentor.

How would you define leadership decision-makingroles?  Work for the government.
Sometimes leadership is in the way but sometimes it gets you away from the laband
research. The qualities needed are.

What type of career training does an African American woman need to be promoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)? National Institute of Standards and Technology in DC in the government a
region where the STEM degree is mandatory. You have to have STEM in Silicon
Valley. STEM is so precise. Outstanding research and publications. Present
research everywhere. Have many collaborations with other scientist. Runa

committee and build up your performance report. Depends on what upper
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management sees in you. Could be tapped out at your level. Leaders are ona
leadership tract. Some people don’t want leadership positions. Other people want
to move up and out of the laboratory. You have to want to beleading.

What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes toward STEM? People feel asense
of pride but also a sense of intimidation. People run away from science in math. |
get accolades but people really don’t relate tous. People look at it as ifit’s
impossible to achieve this. I’m from Brooklyn and the people think I representthem.
I still listen to my music. Completely relatable. I’m not giving up myselfbut
increasing myself.

What changes need to occur in the industry to open more opportunities to African
American women?  Start at High School and even elementary level. If you
understand the equation you will understand the chemistry. Always do thework
because some of it is correct. Put things together and make it a reality. You haveto
have an imagination. No one every stop me from believing. Family gave meadvice
on life. We need to support one another.

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles in STEM? Know
how to behave and your attitude. People would not be intimated by my White
girlfriend. But they are intimated by me because my hair isn’t straight and how!|

present myself. Are we supposed to be taken care of at work, or are we supposedto
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take care of work? | got many opportunities because | was black. You just haveto
do the work.

16. What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs? It would be great if we didn’t need assistance.
We need an even playing field. Trying to get an alternative work schedule —White
women. She said I’m going to get this work schedule and you are going to workit
out. She got it.

17. Would STEM education be beneficial in elementary school? Would STEM
education be beneficial in highschool?  Yes STEM would be beneficial in
elementary to become the top doctors and scientist. Yes more beneficial inhigh
school. Make STEM education a part of life. If you paid a police officer, ateacher,
a fireman what you paid LeBron James you would have more in it.

Participant - D
African American Women Qualitative Interview Questions of Lived Experiences
(AAWQIQLE)

1. What are the lived experiences of African American women in STEM witha
doctorate degree (Goes, 2011)? Opportunities for jobs that come with havingthe
degree and teaching in an undergraduate institute. In terms of perception at homea
lot of people know | have the degree and look at it with pride and younger people
believe they can do it also.

2.  What are your positive experiences pertaining to getting your STEM education?

Full scholarship undergraduate, Tanzania internship, university of Chicago
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internship, Hawaii and Africa opportunities due to my degree and researchwhile

still in school.
What are your negative experiences in getting your STEM education? | havea
Master degree also and my undergraduate courses did not prepare me adequatelyin
the Master Program. But many professors treated me like | didn’t belong inschool
due to my deficiencies. The second school for my Doctorate was reallynurturing
and really developed me professionally.
Why did you pursue an education in STEM? Summer programs in math andscience.
I was really interested in Environmental science. | got my degree in Oceanography.
What are the goals you plan to achieve using your STEM education? | am reallyfeel
passionate aboutchemistry. Chemist by trade. Develop a curriculum that makes
chemistry application based more into everyday life. Develop method todetermine
how gas impacts the ocean. Organic Chemistry Master, Oceanography Chemist
Doctorate.  Improving technologies and methods how we look at the environment
and water treatment. Like how burning gas affects the ocean.
What barriers, if any, have you encountered to achieving yourgoals?  Mostly mental
barriers. Negative experience in getting my Master’s was making me lose my
confidence in getting my Doctorate. But getting into the right environment theright
mentorship will allow you to besuccessful.  You should never give up onyour
dreams and goals. Just keep going and develop a good network of friends to keep

encouraged.
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7. What racial or gender biases did you encounter in your pursuit of your education in
STEM? Subtle messages. Worked as a reporter at a conference and the advisorwas
shocked to realize | could really write and that an HBCU had producedme.

8. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed. Level of support | had was blessed. Government funded scholarship
for all 4 years undergraduate. 3 summers tuition and board. Mentored to goto
graduate school, GRE practice and application assistance. University supportfor
Master for tuition and stipends. Mentorship was not asdirect. Doctorate paid for
conference and trip to DC and establish mentorship. Funded by privatefoundation,
government for 2 years, research grant, department fellowships for one semester.
Seek scholarship money you will find it.  Tap into programs that work well andget
support. Pursue after these programs we can help students acquire thesupport.

9. Were there any barriers you encountered to completing your master degree or
doctorate degree in STEM? How did you overcome thesebarriers?  Scientific
research does not only work. Need a plan A and a plan B. Advisor suggested |
changed the course of my dissertation. It was still rewarding but | wasdiscouraged.
You have to keep your eye on the goal.

10. What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies topursue)?

Science teachers need to actually work on real experiments. If you want to workin
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industry it’s important to go there ASAP. But in the government and Academiayou
need to go for the Doctorate.

How would you define leadership decision-makingroles? If you are going to
manage a system you need to understand what the people below you are doing. Asa
scientist we need to learn how to move the business processes forward. Scientist
need more business courses at the graduate level.

What type of career training does an African American woman need to be promoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)? You always have to build your network and be a part of your professional
organization. Continue to get leadership training like they do in thegovernment.
Take advantage of the opportunities for developing your leadership skills inyour
organization.

What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes towardSTEM?  Across the board
people think it is important. There is a focus on getting people into the work butnot
letting people understand what the work looks like. My sister went into publichealth
education with her chemistry degree. Apply your STEM research but you can gointo
other fields in business and education with those degrees.

What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African Americanwomen?  Need more AA women in academia. It’s

very bleak. More AA women would bring more students to thesefields.
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15. What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles in STEM? There
are people try to block your way but mostly I’ve felt people have been more
supportive than detrimental.

16. What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs? A lot of people choose not to get the doctorate
because of family responsibilities such as children, elder care etc. Benefits arenot
that great. Need better health benefits among graduate students and earning
retirement earlier. One student had to leave the program because of inadequate
health benefits.

17. Would STEM education be beneficial in elementary school? Would STEM
education be beneficial in highschool? Have to start as early as possible. The
testing make STEM take a back seat but we need it at an earlier age. HighSchool
definitely like computer programmer, communication, data analysis and excel.
Having more shop classes and electronic classes. These classes would havehelped
me a Scientist. | have to weld sometimes in myexperiments.

Participant - E
African American Women Qualitative Interview Questions of Lived Experiences
(AAWQIQLE)

1. What are the lived experiences of African American women in STEM witha
doctorate degree (Goes, 2011)? Depends on who I’m conversing with. Qutsideof
the field, no one ever thinks | have the credentials that | have. I’ve beentreated

strangely. A particular instance as a professor from a different college, | wastreated
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poorly by one security. Security gave apologies the next day once learning whol
was. If someone in your field based on your level of experience the credibilitymakes
them not as respected. They don’t treat you with as much respect. | am ananalytical
chemist. Analytical Chemistry.

. What are your positive experiences pertaining to getting your STEM education?
There are several programs in undergraduate and graduate programs forminorities.
NBR Slice program. Mellon, Rise. A lot of programs that assisted us and madeus
very well guided through our career. Got to attend several national conferences.
Support is very necessary for STEM participants especially women in STEM. Inow
learned to grab people who can help me and I can help.

. What are your negative experiences in getting your STEM education? Field thatis
becoming so inundated with PhD graduates. Therefore jobs are very difficultto
come by. You have to network and be open to things that you might nowhave
considered.

. Why did you pursue an education in STEM? Always good at math and sciencein
school. Went to research based on an experience in an internship at a hospital. |
shadowed a physician and did research. | found I liked the research and didn’t really
care for the physician’s work.

. What are the goals you plan to achieve using your STEM education? Immediate
goals and long term goals. The ultimate goal is to land a job once I completemy
fellowship. Grooming myself. Long term I would like to extend this type of
information you are doing. I like to give back to encourage people to assist peopleto

obtain these goals and have a STEM career.
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6. What barriers, if any, have you encountered to achieving your goals? Ratio of mento
women 5 to 1. Biases more male than females in STEM fields. You hear thingsthat
are inappropriate. Women have in the back of their heads children and families.
Many times this doesn’t allow women to have a straight shot to gaining theeducation
and career in these fields as men do.

7. What racial or gender biases did you encounter in your pursuit of your educationin
STEM?

8. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed. Family was extremely supported. My mom was generally cateringto
me. | would need long periods of just doing the work. In addition to being part of
the minority research programs, | had academic scholarships. | had more timeto
study and didn’t have to work. Undergraduate then to Doctorate. This may be
institution specific. They

9. Were there any barriers you encountered to completing your master degree or
doctorate degree in STEM? How did you overcome these barriers? Barrierscame
from peers. People do a lot of things that allow them to shine and hinderyour
progress. If you have a great support system you keep your eye on the prize. (Very
wise)

10. What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatwould

you give in terms of career goals (i.e. certifications, companies topursue)?  If this
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something you can use and can it provide you with a living. Significantinvestment
so it makes sense to choose something where you get a very good return onyour
investments. Do your research. Don’t have to necessary be in love with it. Weare
really working tosurvive.

11. How would you define leadership decision-making roles? That depends on thetype
of institution you are in. Originally I was in academia now in government. In
academia is more nurturing because they’re trying to get you to your field to
accomplish the degree and career. In the industry or government, your supervisor
are placed in the position for the best interest of the company. They may or maynot
be things you want to do or will contribute to your advancement. You haveto
understand your surroundings.

12. What type of career training does an African American woman need to be promoted
to a decision making leadership role in STEM careers and regions (i.e.Silicon
Valley)?  How to deal with the inevitable prejudices you will encounter for beinga
minority and a women. You are put in these situations because of other people’s
preconceived notions. You can’t respond in a typical African Americanwomen
behavior. You have to understand how to be yourself without being obnoxious
without being rude. (Training on professionalbehavior).

13. What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes towardSTEM?  Specific to the

department now sure about regional. STM is very popular. Politics and policy
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determine how things are viewed in the DC area. Can’t really give agood
assessment.

What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African Americanwomen? | really don’t know what can be
changed because | don’t have enough experience. | never felt exclusion orisolation.
Note: (Jackson Hospital)

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles in STEM?
Believe that we are capable of obtaining these kinds of roles like we are notsmart
enough. Not capable of handling these kinds of dynamic roles. We reallydon’t
know what is in the minds of the decision makers. AA men and women areperceived
as infiltration. Blatant prejudice opinion. AA women have to try andunderstand
that the people are generally trying to protect their roles.

What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs?  Having access to opportunities to converse with
or attend panels or forums are enrolled in these programs. Important in the pursuit
of my degree. (Oh, I can see myself doing that). Having support in family’schildren
and parents because women are caretakers. Like in graduate school someonesaid
don’t accidentally get pregnant.

Would STEM education be beneficial in elementary school? Would STEM
education be beneficial in highschool? Yes a childcare center onsite.  Wait list for

that center is over 2 years. Contribute to the childcare program in which wedo
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some STEM education while they’re in childcare and elementary school. Thereare
several work going on in middle school and elementary schools. We teach themcool
chemistry.  High School absolutely. If we give the students still experience they

can make still choices incollege.

Participant - F

. What are the lived experiences of African American women in STEM witha
doctorate degree (Goes, 2011)?  People always assumed | was from anothercountry
because their preconceived notion was that Black people of this nation would notbe
here. They even asked my mother if she was Sudanese. My mother just explained
to him that we are educated people. Then he went on to say he doesn’t know why
this country and specifically AA don’t give more credit to what the white manhas
done for them. Like made it possible for them to even be in school and acquirean
education. He said AA were absolutely less qualified.  He was on my dissertation
committee. | did not ask him what he thought of me because I felt him believed Iwas
part of the group he was speaking about. He was an older man who came upin

another era.

. What are your positive experiences pertaining to getting your STEM education? |
was blessed. | had a lot of family support and support from the university. Ireceived
scholarships for graduate school but I did have school loans.

. What are your negative experiences in getting your STEM education? Havinga
dissertation committee member say AA are less qualified. The message wasnegative

but | had to negotiate him being on my committee.
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. Why did you pursue an education in STEM? | wanted to do something thatwould
make the people have better lives. | was STEM in undergraduate. | was aChemistry
major.

. What are the goals you plan to achieve using your STEMeducation?

That’s a difficult question for me. I’m not where | thought I would be butl
am where | supposed to be. At different times in my life | would have thought Iwas
in Africa designing systems that would help people eat better or have better
sanitation and drinking water. Now I’m a university administration but I’mstill
changing lives. | am doing some research and have pulled things frommy
engineering background.

. What barriers, if any, have you encountered to achieving yourgoals? | have been
extraordinary blessed. | had to work as an undergrad. | didn’t have major
difficulties. 1 didn’t pass all my classes the first time. Graduate | passed allmy
classes. Undergraduate | didn’t pass all my classes. My father told me youdon’t
learn the first time you get information, you are just exposed to it.

. What racial or gender biases did you encounter in your pursuit of your educationin
STEM? Usual advice you might not be successful however, in the educational
process, | was quite blessed.

. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed. Got scholarships, student loans, support from my parents financial and

emotional. I had support from some of my professors, especially in graduate. Some
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of my advisors are still my mentors today. I told one of them about theconversation
with the committee member he said don’t worry about, it’s not going to makea
difference. Had a great peer support group in graduate school. Everyone didnot
finish their schooling but we all gave support where we could.

Were there any barriers you encountered to completing your master degree or
doctorate degree in STEM? How did you overcome thesebarriers?  No barriers, |
don’t have a Master’s degree only have a Bachelors andPhD. | had been working
and did not want to go back to the workforce. It took me 6 years.

What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies topursue)?

Go for what you love, if you don’t like it you shouldn’t be doing. You spend a lotof
time doing it.

How would you define leadership decision-makingroles?  You have to be self-
progressive, generous, courageous and compassionate. That cuts across race gender
or anything specific human segregation. These attributes should be in all leaders.
Really important for AA women in STEM to put your egoaside.  Make decision on
what’s best for the organization. AA women in STEM have to not be vengeful and
work with people we don’t like. Just because someone has done something to youor
you don’t like them for some reason, you still have to work with them. It’sreally
important for us to put ourselves in the other person’s position and think about how

they feel.
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What type of career training does an African American woman need to bepromoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)? In STEM in corporate or academia or the government, you need to have
all your degrees to the PhDlevel. In STEM to be promoted you are best servedwith
degrees in your field.  If you want to be president of a University, your best degreeto
have is the PhD in your field.

What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes towardSTEM?  We have a
governor who says people don’t need a degree in anything but STEM. Hewas
talking about computer technology. In the next breathe he doesn’t believe there isa
global warming problem to support which is also STEM. Thisis inFlorida.  The
governor does not have a degree in STEM. He should not be the oneexplaining. A
lot of people don’t have an appreciation for STEM. People are embracing part of
STEM but not all of STEM.

What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African Americanwomen?  Improvements in elementary and
secondary education.

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles in STEM? Sense
of entitlement and privilege. This belongs to white men first and then the white

women or black men. If you are a Black women it’s a much larger barrier. If you
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don’t have European looks even as a Black women the standards. A women who is a
president of a university and is single, has a clause in her contract that she cannot
have overnight male quess in the Presidentialhouse. That’s a ridiculous clause.
What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs?  Sometimes they are financial, sometimes
relationship support, childcare etc.
Would STEM education be beneficial in elementary school? WouldSTEM
education be beneficial in high school? Yes it should be in both places. Shouldbe
part of the curriculum.

Participant - G
What are the lived experiences of African American women in STEM with a
doctorate degree (Goes, 2011)?
For me, obtaining a doctorate in applied mathematics was the best decision I could
have made. With my research work | get to experience the joy of creating new ideas,
new codes, and through my project leadership I get to inspire others to do workthat
they enjoy. I published my work in conference proceedings or refereed journalsand
present it at conferences throughout the U.S. and abroad. I’ve traveledto
conferences in locations like Vancouver, Canada, Oslo, Norway, Madrid, Spain, and
Paris, France that | would never have thought | would ever see as a child. Mybiggest
complaint is that sometimes I’m so busy that | don’t have time to do everything|
would like to do. | spend a lot of time doing outreach work — tutoring at-risk

students, giving presentations on my work to middle school, high school orcollege
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students. I also try to live a balanced life — enjoying family and friends, beingactive
in my church, playing tennis.

. What are your positive experiences pertaining to getting your STEM education?

I think the best thing about my undergraduate education was that my degreerequired
that | take a lot of subjects in non-STEM fields like philosophy, psychology, sociology,
world history in addition to the mathematics and science courses. It helped me
develop an appreciation and excitement about learning many different things. The
school was difficult enough to bring me back down to earth after graduating firstin
my class in high school, but I admit I did feel pretty good when | did well in acourse.
. What are your negative experiences in getting your STEM education?

Graduate school was much more challenging than I expected. I think it would have
helped if I had actually talked to someone who had been in graduate school in
mathematics beforehand. | was working on a Master’s degree in pure(theoretical)
mathematics and | was the only African American in the program. It appearedthat
the faculty expected less from the female students than the male. | completedthe
Master’s degree and left to teach at an HBCU. At the same time | applied fora
graduate program being started in computational and applied mathematics ata
nearby university because | was interested in doing work that involved both
mathematics and computer science. This was the first place that | wasactually
encouraged by faculty members. | had intended to just get a master’s degreein
computational and applied math, but my second year there, the graduate program
director put me in the doctoral program without telling me. After | received a letter

in the mail welcoming me into the Ph.D. program, | went to the program director to
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ask for an explanation. He had a sly smile on his face and he told me, *“Oh, weput
all our promising students into the Ph.D. program.” So | thought, I’'m in it, sol
guess I’ll stay in it! It was a new program, so | ended up being the first womanand
first African American to graduate with a Ph.D. in computational andapplied
mathematics from that school.

Why did you pursue an education in STEM?

I did well in all my classes so | could have gone into a lot of different fields, butl
liked the challenge of solving mathematical problems. I originally wanted to bea
high school math teacher, but after completing student teaching | decided to go onto
graduate school for a bigger challenge instead of taking the hometown teaching
position | was offered.

What are the goals you plan to achieve using your STEM education?

I have a good stable job as a research mathematician at a federal government
agency. My goals are to continue my research and continue to lead projectsinvolving
work that is useful to my agency, but also interesting to me. | would like tocontinue
presenting my work at conferences in the US and abroad, but publish more papersin
refereed journals. | would also like to continue my outreach work, tutoringat-risk
students and giving presentations on my career at various venues such as middle
schools, high schools, career fairs.

What barriers, if any, have you encountered to achieving your goals?

The biggest problem I’ve had is not having a model to follow. At my agency, when
you have a Ph.D. in the mathematical sciences, you basically create your own career.

In general, people don’t tell you what to do. You have to figure it out on your own. |
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also noticed that the more successful you are (publishing papers, getting yourwork
acknowledged,...) , the more control you have over your career. Nowadaysmost
people are not hired right after receiving their Ph.D. They usually come tomy
agency because they have been awarded a post-doctoral position or they have
research experience either from another post-doctoral position or anotherjob.
Although it can extend the time it takes to obtain a permanent position, a postdoccan
provide you with a valuable mentor and give you some time to build up yourresearch
credentials. To keep growing in your career, however, it will be necessary tocontinue
learning and making new contacts to build collaborations that expand the influence
of your work. A lot of hard work and a bit of luck will help.

. What racial or gender biases did you encounter in your pursuit of your educationin
STEM?

I didn’t experience much racial or gender bias. What | remember, however, is a sense
of isolation. Once I got into the higher level math classes, | was often the only African
American in my class.

. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed.

I received my Ph.D. in the mid-1980s. During that time many schools werelooking
for promising black students to show that they supported Affirmative Action goals. I
received several scholarships funded by my college through private donors andthe

state, and a sorority scholarship, as well as grants and a small loan from thefederal



10.

158

government. There was some family funding when | was an undergraduate, butmy
father was a blue collar worker (boilermaker helper at the shipyard) withlittle

savings for the college education of his three children. | was theyoungest.

Were there any barriers you encountered to completing your master degreeor
doctorate degree in STEM? How did you overcome these barriers?

There were no serious barriers to completing my master’s or doctoratedegree
in mathematics. However, it would have been nice to receive more advice andpep
talks from mentors along the way. | have never had an ‘official' mentor, but there
have been people who have influenced me. Ironically, most of the advice cameonly
after I entered graduate school for a second masters (which turned into a Ph.D.in
computational applied mathematics). | know we have lost many students, especially
women and minorities, who might have considered a career in mathematics if
someone had encouraged them. One of my most talented summer students was a
female who ended up studying for a Ph.D. in a non-STEM field. She receivedvirtually
no encouragement from her advisor and the professors in the mathematics
department of the highly prestigious university where sheattended.

What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies topursue)?

During their undergraduate years students should try to get asmuch
information as possible. Talk to your college professors and advisors. Search
websites of government labs and private companies for internships. Internships are

great because they give you an inside look at what it’s like to work in aparticular
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field. Try to excel in all your classes. These days there are plenty ofinternship
opportunities for good students. Whatever career a student chooses, she should
make sure that she is comfortable working with computers. A computerprogramming
class would probably be a good idea for any STEMfield.

How would you define leadership decision-making roles?

It depends on the type of job. At my agency there are managers anddivision
chiefs who make a lot of the decisions concerning promotions and salaries, butmost
of the day-to-day decisions about individual research are made by theresearcher
himself. Also, in my case | lead several projects as part of my job even though Idon’t
hold the position of manager. This becomes very important when you want to be
promoted. You can be promoted to a senior research position without becoming a
manager. The work in my laboratory is meant for people who enjoy doing
mathematical or scientific research. Even those who are promoted to supervisor or
division chief usually get those roles more because of the quality of theirresearch
and standing in the research community rather than because of their experienceas
leaders. Other places, for example, companies in private industry may be more

interested in your leadership skills.

What type of career training does an African American woman need to be promoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)?

Before working for the federal government | worked for a privategovernment

contractor. There, you advanced by going up the management ladder. Many felt that
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an undergraduate STEM degree was sufficient, followed by a professionaldegree
such as an MBA.

What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested iInSTEM.
However, in other regions what are the attitudes toward STEM?

I can’t speak about all areas of the US, but it’s hard to imagine an area where STEM
graduates would not be needed. The Washington, D.C. metropolitan area is an
excellent place for all types of STEM graduates. There are universities (Howard
University, George Mason, Univ. of MD, Johns Hopkins..), private contractors,and
government research labs (DOE, NIST, NIH hires both Ph.D.s and M.D.s, NSA,

NOAA, Census Bureau...)

What changes need to occur in the industry to open more opportunities toAfrican
American women? What changes need to occur in academia to open more
opportunities to African American women?

It would be wonderful to see more government labs and privatecompanies
devote more money to long term research and development work. So many jobsare
geared to getting a quick answer rather than looking at the long term goal of
supporting the research that would lead to a better product. Also, rather than
encourage more American students to go into STEM fields, US collegesand
universities are depending on getting students from foreign companies. This is fineto
a certain extent, but in many cases, rather than stay in this country to work, manyare

going back to their own countries for jobs.

As far as academics, the US really needs an overhaul of its view ofeducation.
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This is the only country I know where adults are not ashamed to admit that theydon’t
understand mathematics. | run a sizable tutoring program of 15 to 20 students formy
sorority. Even my best male students (3™, 4", 5" graders) list their career goalsas
playing in the NFL, the NBA, or some other sports league. | see students passed
from one grade to another with deficient reading and math skills. Theelementary
school education forms the foundation for the rest of a student’s education. Theskills
introduced in the early years must be mastered if the child is going to haveany
chance of being successful in a STEM field.

. What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles inSTEM?

Almost all people who succeed rapidly will tell you that there were many
mentors and others who supported them. An African American woman may haveto
work harder to find mentors and people who offer encouragement. Rather thanlook
for one mentor it may be necessary to get information from whomever and wherever
you can. The key is not to stay at your desk, isolated from your colleagues. Talkto
your colleagues, get to know them, ask them questions. Take advantage of
conferences that offer opportunities for receiving advice about succeeding inyour
field. In mathematics, there’s the Infinite Possibilities Conference that offersadvice,
support and encouragement to minority women either thinking about or alreadyin
careers requiring a Ph.D. in the mathematical or statistical sciences. Places likethe
IMA (Institute for Mathematics and its Applications) at the University ofMinnesota
often offer workshops to help minorities succeed in careers in the mathematical

sciences. Hopefully, your place of employment provides some funding for youto
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present papers and attend the major conferences in your field to make contactsand
form collaborations.

What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs?

Much of the response in the previous question also applies here. Once youare
admitted to a graduate program, your advisor may have funding and grantsavailable
through a variety of sources such as the National Science Foundation, some
government labs. The more important question is how to get into the STEMdegree
programs in the first place. A solid education and excellent grades are the key. See

response to next question.

Would STEM education be beneficial in elementary school? WouldSTEM
education be beneficial in high school?

The most important thing is that a child receives a high quality educationat
the elementary school level. The likelihood of success in a STEM career dependson
a student attaining excellence in the basic courses — math, science, reading, writing
that are already part of an elementary school education. Some exposure to

computers would be good, but nothing replaces mastery of these core courses.

In high school, students still need a solid foundation in the basic courses, but
some early exposure to computer programming languages like python, java, or c++

would put students way ahead of the pack.

Participant - H
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1. What are the lived experiences of African American women in STEM witha
doctorate degree (Goes, 2011)? | have an interdisciplinary engineering andscience
degree that required courses in 2 different departments (one in engineering andonce
in science), so | have been able to experience two different “cultures.” In terms ofthe
lived experience, it has been fraught with highs and lows. Most of all, the implicitand
explicit biases against women and ethnic minorities have been a day-to-daystruggle.
I cannot think of a workday where | experienced ZERO micro-aggressions. Every
workday is full of micro-aggressions associated with biases based on genderand/or
ethnicity. The Ivory Tower is essentially a “Tower of Babel.”” Few are capableof
functioning authentically in a diverse and inclusive culture; few areculturally
competent to build such a culture; and no one wants to have a real dialogue about
any of it. In my lived experience, we as scholars have failed to deal with diversityand

inclusiveness; thus we can’t possibly prepare our students adequately.

2. What are your positive experiences pertaining to getting your STEM education? |
have had many positive experience with faculty who ARE culturally competent. Iwas
actually mentored most effectively by “three white men”’, all of whom really respected
my capabilities and intellect and gave me very important advice on how tonavigate
various pitfalls in academia.

3. What are your negative experiences in getting your STEM education? The most
negative is to be questioned or under-estimated by faculty and students. | can stopit
quickly with students — by the 3" class meeting they get it....I know a lot morethan
they do. Because scholars have such limited cultural competence and because many

have come from privileged backgrounds where they have lived insociallysegregated
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worlds, they bring juvenile assumptions to the table. One experience involved a
colleague who expressed surprise that | had written a grant proposal so well.Another
colleague tried to ““show me’” how to use URLs on my first day of work. What an
idiot. Did he think I did not know what a URL was? Granted this was in 1999, but
gee, why wouldn’t I know what a URL was? Weird. The most upsettingexperiences
have occurred on grant review panels for both NSF and NIH. | have seen
moderators/program directors who are entirely ineffective at making sure allvoices
are heard when discussing a proposal. Many moderators allow white males to
dominate discussions, giving more credence to what they have to say. This leadsto
white male privilege in terms of getting proposals scored high. Femalesand
minorities are shut down unless they fight their way in and insist. When | fight my
way in and refuse to be quiet, I am perceived as dominant and pushy, but this isthe
only way to make sure peer review is done fairly. NSF and NIH have program
directors who simply fund their own friends — many of whom look like them —white
males or white females. This is the elephant in the room and explains why thefunding
evidence looks the way it looks. I have also seen a lot of institutional privilegeon
these panels. One white male panelist chose to overlook a major flaw in an NSF
proposal by saying “Well, the Pl is from Harvard.”” NSF and NIH have FAILEDto
address these types of biases and continue to perpetuate structural biases bygetting
the same types of people to be program directors of extramural funding programs.l
also had an experience with a department chair who showed extensive positivebias

toward white male faculty, one of whom was a close friend of his. Thisdepartment
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head pretended to understand diversity but his actions said otherwise. Hisdepartment
to this day is still a very bad reflection of both gender and domestic ethnicdiversity.

. Why did you pursue an education in STEM? My strengths were in STEM and Iknew
the job prospects would be better. | was also encouraged by two undergradprofessors
(white males). Although I took many African-American studies courses as electivesat
my undergrad alma mater, not one African-American professor ever encouraged me
in spite of my A+ performance and trying very hard to engage them duringoffice
hours and in class. | am very prideful of my heritage as an African-American tothe
point of being described as militant (which | consider a complement) butironically,
those who have encouraged and helped me the most in STEM have been threewhite
males (much older than 1) and who were always authentic. | also thought Icould
bring a new perspective to STEM that would attract students. You can be ascholar
activist who values inclusion and thinks about it every day while also beingsuccessful
in a STEM discipline from a technical and scientific perspective. You do not haveto
lose your culture by pursuing STEM.

. What are the goals you plan to achieve using your STEM education? | amachieving
my goal as a faculty member and administrator. | have served in industryand
government as well and it was wonderful. I plan to continue to design and evaluate
complex systems and encourage others to pursue STEM degrees by taking themystery
away from it. I will continue to identify pedagogies of inclusion that teach STEM ina
way that is meaningful to all worldviews. There is an illusion of difficulty that isjust
not true. For instance, there are very difficult concepts in the humanities and finearts

that are just as complex as concepts in electrical engineering or chemistry and math.
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So the idea of “difficulty’” makes no sense. What makes STEM difficult is that wehave
terrible teachers who have no idea what pedagogies work and what pedagogies
should be cast aside. In the humanities, what works has been tested and refinedover
many decades. In STEM, we are far behind and we are not motivated to find the best
ways to convey knowledge.

. What barriers, if any, have you encountered to achieving your goals? Bias infunding
decisions, bias in peer-review, the minority tax (being overloaded with search
committees, admin work, diversity work) and the lack of ethics amongvarious
funding agencies.

. What racial or gender biases did you encounter in your pursuit of your educationin
STEM?

a. Having my capabilities underestimated.

b. Not being invited into study groups in graduate school.

c. Not being given inside information or not being in strong networks.

d. Incompetence of academic administrators, leadership: many arenot
trained at all in inclusive excellence.

e. Refusing to take on the ““look and feel”” of a minority. I will not be silentat
meetings and | refuse to straighten my hair. I am also not soft and nor do|
take on submissive behaviors. This upsets White people on asub-
conscious level. It is hard for them to deal with such a personality —one
that comes in with no apologies and who takes just as much privilege as

they.
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8. What type of support did you receive to get your education in STEM (i.e.grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport
was needed.

a. Full scholarship as an undergrad. However, even with a fullacademic
scholarship, 1 still worked to send money home.

b. A small monthly fellowship that covered tuition and a small stipend whenl
was working on my MS degree. | still worked part time.

c. No support during my doctoral degree. Despite a 3.83 GPA and excellent
research and publications, | did not get an assistantship and had to work
full time while going to school full time. Had two kids.

d. My family was unable to help.

e. No government funding.

f.  None of the support was adequate.

9. Were there any barriers you encountered to completing your master degreeor
doctorate degree in STEM? How did you overcome these barriers?

a. Funding was a barrier.

b. Having kids and a spouse/family was difficult but I simply went without
sleep. | learned to function on 4 hours of sleep on weekdays and would
catch up on sleep on weekends. Not healthy but necessary for survival.

c. | overcame the barrier of underestimation by alwaysover-delivering.
Eventually, those who worked with me consistently finally realized Iknew

what | was doing.
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10. What advice would you give to an African American woman desiring to obtaina

Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice

would you give in terms of career goals (i.e. certifications, companies topursue)?

a.

b.

d.

It will not be easy. But, nothing worth having is easy.

Do not be silent and do not be intimidated. You are just as smartas
everyone else. Do not allow stereotype threat to make you loseconfidence
and doubt yourself. White and Asian students perform well only because
they are led to believe that they are smarter. If you believe you willbe
smarter, you indeed will perform well. So, remember that....it"’s all about
confidence and knowing you are capable. Sit in the front, master the
material, and don’t apologize for being smarter than everyone else. lgnore
the doubters, even if the doubter is your own advisor.

You MUST put in the effort and really know what you are doing. Donot
slack off and do not give things a superficial review. READ, KNOW,
DO...don’t rely on others to tell you. Figure it out and do it at such alevel
that they have no other option but to respect your intellect.

Be vocal about unfairness. Be vocal about bias. Yes, whether you like itor

not, it IS your obligation to call it out when it happens.

11. How would you define leadership decision-making roles? ... I don’t understandthis

question.

12. What type of career training does an African American woman need to be promoted

to a decision making leadership role in STEM careers and regions (i.e. Silicon

Valley)?
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Go beyond your degree; get a certification of some sort.

Know more than others. Move in the right networks.

Don’t let them leave you out of anything. Be there, be present, showup,
and be vocal but vocal only when you have something significant and
intelligent to say.

Stop worrying so much about looks. Stop being all form and no substance.
Show your substance. Invest in expanding your knowledge and skillsand

not your hair and wardrobe.

13. What are the different types of attitudes toward STEM are found in differentregions

across the United States? For example, Silicon Valley is very interested inSTEM.

However, in other regions what are the attitudes toward STEM?

a.

Silicon Valley is interested in STEM but not STEM that includesunder-
represented minorities. Their STEM only extends to Whites andAsians.
STEM seems to be appreciated everywhere else, but the South is still slow

in valuing the necessity of STEM.

14. What changes need to occur in the industry to open more opportunities toAfrican

American women? What changes need to occur in academia to open more

opportunities to African American women?

a. This is a hard question to answer. Opportunities are there. The problemis

organizational culture and climate. If that does not change, we willnot
advance.
Those at the top need to increase cultural competence and need more

training in implicit biases.
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c. Congress needs to closely scrutinize funding agencies thatdemonstrate
biases in funding.

15. What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles inSTEM?

a. This is a hard question to answer. Opportunities are there. The problemis
organizational culture and climate. If that does not change, we willnot
advance.

b. Those at the top need to increase cultural competence and need more
training in implicit biases.

c. Congress needs to closely scrutinize funding agencies thatdemonstrate
biases in funding.

16. What assistance is needed for African American women who are enrolled in Master
or higher STEM degree programs?

a. Full funding — stipend, tuition.

b. Culturally competent advising.

17. Would STEM education be beneficial in elementary school? WouldSTEM
education be beneficial in high school?

a. STEM education should begin at the age of 18 months and continue
through the life span.

Participant - |
1. What are the lived experiences of African American women in STEM witha
doctorate degree (Goes, 2011)? Most of my math classes | was the only femaleand

the only African American. During my Master’s degree one of the malestudents
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would say inappropriate things and then say, ““Whoops | forgot a lady ispresent™.
There were some issues but | was determined | was going to finish. Eventhough
there were some negative experiences, | was going to finishregardless.

. What are your positive experiences pertaining to getting your STEM education? |
had big role models. I was self-confident. No one ever told me | couldn’tdoing
everything growing up of course. | had roles models in undergraduate that said*“you
can do whatever you want to do”. Even in graduate school | had some professors
that were very supportive. They all were not. While in Indiana one of myadvisors
was the chair of the math department. He was leaving to go on sabbatical and had
me stay in his home while he was gone and look after his cats for free mylast
semester in school. | would not have to rent an apartment for a portion of theyear.
He was very supportive and his wife was going to be leaving with him. | thoughtthat
was phenomenal that they trusted me to do that.

. What are your negative experiences in getting your STEM education? | guess Ican’t
think of any particular ones except people taking digs at you. But again | was self-
confident and | did have good support. Nothing deterred me. | do remember whenl
got ready to take my qualifying exams there was one professor who said “You can’t
be ready to do that yet””. And I said oh but I am. | had finished all my coursework
and was ready to get started on taking the exam. The professor was surprised thatl
had gotten through everything. | guess most of my experiences were positiveinstead
of negative. Since it was so long ago, | guess | have blocked out the negative

experiences.
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. Why did you pursue an education in STEM? In the seventh grade | had amath
teacher who was wonderful. In the seventh grade I decided | wanted to go tocollege
and major in Math. I love math. | like doing problems and got very goodgrades.
That’s how | got started in the seventh grade.

. What are the goals you plan to achieve using your STEM education? Again, I’ve
been out so long | have realized all of my goals. | started out as anAssistant
Professor. | was promoted to a full professor. | became a department chair. | became
a dean and now | am the provost of Academic Affairs. | never thought | would doall
these things they just happened along the course of my career.

. What barriers, if any, have you encountered to achieving your goals? | have not
encountered barriers to achieving my goals because I’ve always worked very hard. |
always been very motivated. In most cases people recognized my talent and mywork
effort. A lot of times | was asked to do things instead of seeking themout.

. What racial or gender biases did you encounter in your pursuit of your educationin
STEM? | did experience gender biases because people didn’t expect women to bein
the area | was in. People had perceptions of what you could and could not do. Alot
of times | was the only woman and the only Black in the class. In most instances|
had to prove them wrong. I just did not let those things deter me. My PhD isin
Mathematics.

. What type of support did you receive to get your education in STEM (i.e. grants,
scholarships, mentoring....)? From family? From the government? From theprivate
sector? Please explain if the support was adequate or if some other type ofsupport

was needed. I received a lot of support. I didn’t pay a thing for graduate school. |
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got fellowships and worked as a teacher assistant. Because of my work ethic Iwas
sent to conferences. | had very good support while in school. | had supportfrom
fellow students once they found | knew what | was doing. They did not mindworking
with me. It is true if you are a minority they is a lot of financial support in termsof
scholarships and grants for STEM fields.

Were there any barriers you encountered to completing your master degree or
doctorate degree in STEM? How did you overcome these barriers? People didtake
digs at me. If you were shy you could have been hindered. My confidence did not
allow those barriers to deter me.

What advice would you give to an African American woman desiring to obtaina
Master or Doctorate degree in terms of choosing the degree to pursue? Whatadvice
would you give in terms of career goals (i.e. certifications, companies topursue)?
First of all, it has to be something that you want to do. This is not something todo
because you say this is the career | want. You must have a passion. I love math. But
since that time | have gone back and gotten a graduate degree in computerscience.
Math was my passion and | decided | was going to get a graduate degree inmath.
Pick something you like and have a talent in it. It has to be something youreally
want. If you want it you will have the passion and drive and enthusiasm to seeit
through. It’s very hard work and you are devoting years of your life to obtainthe
degree. The workload is substantial. You can’t be faint of heart. You have to really
want to do this and you must have the talent in the area of STEM you are goinginto.
How would you define leadership decision-making roles? I follow what myfather

told me as a child. You can’t make grown people do what you want them to do. In
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order to get people to follow you, you have to motivate them and get them
enthusiastic about what you want them to do. It’s all about getting people to buyinto
what you would like for them to do. You just can’t make them do it. Therefore tobe
a good leader, you have to have some good plans and thoughts and you have to listen
to others advice. Let them be part of the decision making. In order to get peopleto
follow you they have to want to do that.

What type of career training does an African American woman need to be promoted
to a decision making leadership role in STEM careers and regions (i.e. Silicon
Valley)?

What are the different types of attitudes toward STEM are found in differentregions
across the United States? For example, Silicon Valley is very interested inSTEM.
However, in other regions what are the attitudes toward STEM? | can relate itto
gender bias used to be chair of the board of the local chapter. | was in ateam
building meeting with the girl scouts. Some of the council members from therural
areas said their girls were not interested in stuff like that (STEM). | was appalled. |
found that chilling. I thought you should not put barriers in front of girls. Girlscan
do whatever they want to do. | do know in some areas people don’t look favorably
on girls selecting certain degrees. At Howard one of my female friends who wasan
engineer stated the professor told her on the first day of school, ““she was just
occupying a seat a man should have”. She went on to get her PhD in chemistryat
Georgia Tech.

What changes need to occur in the industry to open more opportunities toAfrican

American women? What changes need to occur in academia to open more
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opportunities to African American women? Things have changed. There mustbe
women to promote. There must be more females in the leadership positions. NSF
tries to get more women in the pipeline and teaches them to consider moreflexible
schedules for women due to family needs. We do need scholarships for childcareand
elder or family care.

What workforce barriers need to be overcome that prevent qualified African
American women from acquiring leadership decision making roles in STEM? It’s
time to balance personal and professional lives. NSF helps women navigatetheir
professional degrees.

What assistance is needed for African American women who are enrolled in Masteror
higher STEM degree programs? Need financial support that’s a Biggy. You also need
the support to work on your dissertation. You need extra help. You sometimes go back
to work and don’t finish. My professor advised me to not leave until I finished my
degree. You need a flexible work schedule.

Would STEM education be beneficial in elementary school? Would STEM

education be beneficial in high school? This is what has been a passion for mefor
most of my career. We do a lot of outreach to elementary school. We doscience

fairs where we do math bees instead of spellingbees.  This type of exposure made
me make the decision to go to college and get a math degree in the 7" grade. My
institution sponsors STEM activities starting at the elementary school. Tostart
thinking about STEM in High School it is too late. We do have agenciesand
enrichment programs in STEM in elementary school. For the local chapter ofgirl

scouts we have a STEM badge. When | completed my tenure as chairman ofthe
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board of the local girl scouts they created a STEM badge because my platform was
STEM, STEM, and STEM. It is so critical to expose our girls to STEM. It is keyand

we have evidence in exposure for girls in STEM. It transforms theirlives.
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