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ABSTRACT 

  A strong Science, Technology, Engineering, and Mathematics (STEM) workforce is 

desired for American global competitiveness, economic growth, national security, public health, 

environmental affairs, and maintenance of our quality of life. The talent pool available to sustain 

the available positions in STEM fields is not sufficient. Increasing the STEM talent pool requires 

promotion of STEM development for all U.S. citizens, especially underrepresented minorities, 

women, and persons with disabilities. A relatively large yet fragmented body of literature is 

present in relation to minorities and women in STEM fields. A gap exists in knowledge and 

understanding of the position of women with disabilities in STEM fields.  

 The purpose of this study was to examine the life experiences of women with disabilities 

whose professional careers are in STEM fields. This case study focused on the perceptions of 

women with at least one self-identified disability. This study was built upon the conceptual 

framework of Bronfenbrenner’s (2005) bioecological model of human development. Four 

women, each with at least one self-described disability and employed in a STEM field for a 

minimum of six months were interviewed. Through data analysis seven themes emerged: (1) 

Family Influences Matter, (2) Support was Critical to Overcome Barriers in STEM Educational 

Pathway, (3) STEM as a Meaningful and Practical Pathway, (4) Self-Advocacy and Trailblazing 

are Part of the Education and Workplace Environment, (5) Networking and Support from 

Workplace Colleagues is Critical for Success, (6) Intersectionality Leans Toward Being a 

Woman in STEM; Not as a Person with a Disability in STEM, and (7) Growth Mindset, 

Introverted, and Disability Empowered Personalities. The study concludes by offering summary 

answers to the research question, implications for further study, implications for practice, 

recommendations for further research, and reflections. Information gained from this study will be 
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valuable to families, K-12 education, higher education, and STEM employers to remove barriers 

for women with disabilities to pursue a STEM degree, obtain and retain STEM employment.  
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CHAPTER 1                                                                                                      

INTRODUCTION 

A strong and capable STEM (science, technology, engineering and mathematics) 

workforce is necessary for the United States for global competition economically (Hill, Corbett, 

& St. Rose, 2010; Committee on STEM Education National Science and Technology Council, 

2013). As President Barack Obama stated in the National Academies 2010 publication Rising 

Above the Gathering Storm, “science is more essential for our prosperity, our security, our 

health, our environment, and our quality of life than it has ever been” (p. 69). Creating and 

sustaining a STEM workforce has been a continual national concern. Alarms about shortfalls of 

scientists and engineers (The Task Force on Women, Minorities, and the Handicapped in Science 

and Technology, 1989) compounded with providing the crucial knowledge workers and 

innovators needed for continuous scientific and engineering development (Alper, Board on 

Higher Education and Workforce, Policy and Global Affairs Division, & National Academies of 

Science, Engineering, and Medicine, 2016) is a key concern. STEM is a critical and necessary 

component driving the modern economy. 

 The STEM worker is the center of the innovation economy. Currently between 5.6 

million (National Science Foundation & National Center for Science and Engineering Statistics, 

2015) to 7.2 million people are employed (Landivar, 2013) within STEM fields in the United 

States. The deviance in this figure is due to different definitions as to what designates a STEM 

field. The Standard Occupation Classification (SOC) Policy Committee’s definition for STEM 

includes postsecondary teachers in STEM fields and lab technicians as STEM workers, but 

workers in skilled trades, such as machinists are not included (SOC Policy Committee, 2012; 

Xue & Larson, 2015). Utilizing the current SOC definition for STEM, the current workforce is 
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not sufficient as 600,000 unfilled STEM positions are available (Xue & Larson, 2015) with 

anticipated growth of the STEM labor market of 17% from 2008 to 2018 (Langdon, Beede, & 

Doms, 2011). Labor market projections indicate 66% of STEM jobs by 2018 will require at least 

some postsecondary education or training (Martin, Stumbo, Martin, Collins, & Hedrick, 2011). 

Satisfying the demand for a U.S. national target of one million STEM positions (Olson & 

Riordan, 2012) requires creating and expanding the talent pool (Arrison & Olson, 2012). 

Recommendations to accomplish this expansion include increasing the number of STEM degree 

holders, increasing numbers of higher education faculty positions, improving teaching practices, 

stronger support for research courses, and addressing the math preparation gap in K-12 

education, as well as building more public – private STEM partnerships and increasing and 

improving 2 year to 4 year transition programs (Olson & Riordan, 2012). Efforts to expand the 

talent pool have included consideration of underrepresented populations such as women, ethnic 

minorities, and persons with disabilities (Byers-Winston, 2014) through a variety of federal 

programs (Flowers, 2012; Johnson, 2011; Martin et al., 2011). 

As early as 1980, Congress directed the National Science Foundation to promote STEM 

development for all U.S. citizens, including people with disabilities (Mertens & Hopson, 2006). 

According to the U.S. Bureau of Labor Statistics (2016), in 2015 there were 16 million women 

with disabilities of which 16.7% participated in the labor force. The total number of individuals 

employed in the United States stands at 148,834,000 of which 1.75% are identified as women 

with disabilities. Of the 21,219,000 people employed in a STEM career in the United States, 

69,281 are women with a recognized disability or 0.03% of the STEM workforce (National 

Science Foundation, National Center for Science and Engineering Statistics, 2015). This means 

over five times more women with disabilities are in non-STEM fields compared with STEM 
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field membership. Lack of participation of women with disabilities within STEM professions is 

evident.  

The intersection of the disabled and women creates a “double-bind” or double oppression 

(Elder, 1983; Knoll, 2009; Ong, Wright, Espinosa, & Orfield, 2011), a situation where an 

individual experiences prejudice or stigmatization due to membership in more than one identified 

group. This exploration of the double-bind, represented by women with disabilities, has received 

limited attention despite the large amount of vocational rehabilitation literature available 

concerning people with disabilities (Noonan et al., 2004). The exploration of women with 

disabilities within STEM careers is even more scant; to date, few articles or reviews directly 

address women with disabilities and STEM career trajectories and is worthy of further research 

and understanding. 

Statement of the Problem 

 The talent pool available to fill the open positions and newly created STEM positions is 

important to address. Talent recruiters surveyed as part of a Bayer Corporation (2014) study 

indicated lack of qualified candidates at the 2 year and 4 year postsecondary level as a central 

reason for the unfilled positions. This lack of qualified STEM workers has been noted through 

several studies showing that recruitment of people to majors in a STEM field has met with 

reductions in individuals majoring in STEM rather than increases (Hawley, Cardoso, & 

McMahan, 2013). The number of STEM bachelor degrees earned in the United States decreased 

from 30% in 1980 to 23% of all bachelor degrees in 2007 (Lee, 2011), with a current level of 

STEM bachelor degrees earned at 19% in 2013 (Committee on STEM Education and 

Technology Council, 2013). The Committee on STEM Education National Science and 

Technology Council (2013) further reports that a projection of 779,000 STEM jobs created 
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requiring a graduate degree, while 550,000 native born Americans will earn such a degree by 

2018. This shrinking number of individuals qualified for STEM positions narrows the talent pool 

for postsecondary education and future STEM leadership positions. In response to this loss of 

potential STEM workers, the President’s Council of Advisors on Science and Technology (Olson 

& Riordan, 2012) described postsecondary STEM education strategies to promote the goal of 

one million STEM graduates over the coming decade (Committee on STEM Education National 

Science and Technology Council, 2013). Several approaches have been cited to address the 

problem of lack of personnel to occupy STEM positions, including (a) improve STEM 

instruction by preparing 100,000 new K-12 STEM teachers by 2020, (b) increase and sustain 

youth and public engagement in STEM, (c) enhance STEM experiences of undergraduate 

students, and (d) better serve groups historically underrepresented in STEM fields, specifically 

underrepresented minorities, women, and people with disabilities (Alper et al., 2016; Committee 

on Underrepresented Groups and the Expansion of the Science and Engineering Workforce 

Pipeline & Committee on Science, Engineering, and Public Policy and Global Affairs, 2011).  

Increasing global competitiveness requires a larger STEM workforce (Alper et al., 2016) 

and increasing the STEM talent pool with all available populations is a desirable goal. In 1980, 

Congress directed the National Science Foundation to promote STEM development for all U.S. 

citizens, particularly higher representation from underrepresented minorities, women, and 

persons with disabilities (Mertens & Hopson, 2006). Underrepresentation within STEM fields 

for minorities, women, and persons with disabilities has been well documented. The National 

Academy of Science, National Academy of Engineering and the Institute of Medicine’s (2007) 

report Rising Above the Gathering Storm pointed specifically toward enlarging the pipeline of 

students prepared to accomplish STEM work. The report further noted that Blacks, American 
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Indians, women, and persons with disabilities, who make up two thirds of the national 

workforce, represent only 5% of the technical workforce. The percent of the technical workforce 

has increased, yet representation continues to be very low: 2.7% African Americans, 3.3% 

Native Americans, and 2.7% of Hispanics earned a university degree in the natural sciences or 

engineering (Committee on Underrepresented Groups and the Expansion of the Science and 

Engineering Workforce Pipeline & Committee on Science Engineering and Public Policy and 

Global Affairs, 2011). Women constituted just over half of the U.S. population in 2012, yet 

comprise only 26% of all science and engineering positions (National Science Foundation & 

National Center for Science and Engineering Statistics, 2015) and are considered to be 

underrepresented in many STEM fields (Williams, 2014). Women have advanced somewhat in 

science and engineering, but those gains have been mixed with increases in some areas and 

decreases in other areas such as computer engineering (National Academies, 2011). Low 

participation STEM areas for women reported in 2012 by the National Science Foundation 

(2015) include engineering, 15%; computer sciences, 24%; mathematics and statistics, 40%; and 

physics, 20%. Persons with disabilities are present in all STEM employment fields (National 

Science Foundation & National Center for Science and Engineering Statistics, 2015) at varying 

rates depending upon the type of disability.  

 Considerable research has been conducted in the areas of STEM in regards to 

underrepresented populations (Martin et al., 2011). Main research areas include success rates and 

influences (Meyer, Cimpian, & Leslie, 2015; Williams, 2014), interventions to promote 

underrepresented populations’ presence in STEM education and careers (Williams, 2014), and 

“chilly” climates for underrepresented populations who persist in STEM (Glass & Minnotte, 

2010; Ong et al., 2011; Simon, Wagner, & Killion, 2016). Discussion amongst scholars in 
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relation to underrepresentation of certain groups in STEM often relates to the “pipeline” 

metaphor as a lens in the research. Much research has been conducted examining the STEM 

pipeline for minorities and women (Drew et al., 2015; Williams, 2014). The perceptual reason 

for the lack of underrepresented groups can be described as a “damaged route to a final 

destination [which] slows progress to gender equity… [over] the last 25 years” (Stewart & 

Lavaque-Manty, 2008, p. 299). Many parts of the pipeline metaphor, with its picture of lack of 

preparedness in K-12 STEM education (Committee on Highly Successful Schools or Programs 

in K-12 STEM Education & National Research Council, 2011; Lee, 2014), role of recruitment to 

higher education (Hawley et al., 2013; Johnson, 2011), role of persistence in higher education 

(White & Massiha, 2016), and then lack of persistence in STEM employment have been 

researched (Canetto & Byars-Winston, 2011) with little improvement noted. The varied state of 

women in STEM is researched in the areas of intelligence, stereotypes, bias, and the college 

experience (Hill et al., 2010). Stewart and Lavaque-Manty (2008) take the position that no single 

pathway or pipeline exists in STEM education. 

There are some positive trends in relation to women and STEM careers. In the life 

sciences, representation ratios of female life science graduates vs. all female graduates indicate 

that women are fully represented (Noonan et al., 2004). However, other underrepresented groups 

such as women of color, while in absolute numbers have been acquiring more STEM degrees, 

proportionally remain underrepresented (Ong et al., 2011). Less is known about women with 

disabilities (Martin et al. 2011). What is known is that students with disabilities are entering 

post-secondary institutions (Vaccaro, Kimball, Wells, & Ostiguy, 2015) and students with 

disabilities are about as likely to major in science and engineering fields as non-science and 

engineering fields (National Science Foundation, 2011). However, the Committee on STEM 
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Education National Science and Technology Council (2013) suggested that students with a 

disability chose STEM careers at a lower rate than their non-disabled peers; yet students with 

disabilities chose STEM at a substantially higher rate than their non-disabled peers at the two-

year community college level. Information for underrepresented minorities and women is 

plentiful within the research literature; however, information relating to persons with disabilities 

is limited (Lee, 2014) and even more so for women with disabilities within STEM fields, 

especially pathways into STEM fields.  

Despite the decades of research in regards to women in STEM, “our picture of women’s 

experiences… is still fragmented” (Johnson, 2011, p. 5). If that is the case for women, then 

understanding the relationship between STEM employment and women with disabilities, 

especially how career trajectories are influenced, must also be fragmented. A lack of empirical 

research exists in regards to the interrelationships between women with disabilities, their career 

trajectories, influence of and response to the environment, and experiences through the STEM 

pipeline to employment. Examining the career trajectories of women successful in the journey to 

STEM employment may offer solutions throughout the pipeline, promote innovation in how to 

identify barriers, and remove obstacles for women with the double bind of femaleness and 

disability.  

Purpose Statement 

 The purpose of this qualitative case study was to explore the life trajectories of women 

with disabilities currently employed within a STEM field. 

Research Question 

This research was guided by the following overarching research question: 
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What are the life experiences of women with disabilities whose professional careers are in STEM 

fields? 

Significance of the Study 

This research provides valuable information for all elements of STEM employment, 

including family, education, curriculum, intervention, and strategic planning for women with 

disabilities. Furthermore, this study contributes to the literature on women with disabilities by 

relating the experiences of women with disabilities within STEM fields, understanding the 

influences and factors contributing to their success in an underrepresented field. This research 

provides knowledge for career development, insight for educators at the K-12 and higher 

education levels, vocational rehabilitation personnel, STEM recruiters, STEM employers, human 

resource professionals, and others who work with persons with disabilities.  

Conceptual Framework 

 The conceptual framework “is the underlying structure, the scaffolding or frame of [the] 

study” (Merriam, 2009, p. 66). This framework provides a pathway to view the experiences 

(Butin, 2010) of women with disabilities who successfully navigated and achieved a position in 

STEM employment. The conceptual framework has several roles: the choice of what to study, 

how to approach the study, as well as influencing the interpretation and description of the 

findings (Merriam, 2009; Ravitch & Riggan, 2017). The framework is used as a tool by the 

researcher to explore the interrelationships among the constructs determined within the study and 

to help the researcher explain the findings (Camp, 2001).  

 Bronfenbrenner’s (1979, 2005) bioecological model of human development was used to 

frame this study. Bronfenbrenner’s developmental model served as the framework for exploring 

the developmental trajectories of the female participants and how the various systems in which 



9 

 

 

they interacted influenced the participants in their path to STEM careers. Bronfenbrenner’s 

(1979, 2005) bioecological model subscribes to the idea that the individual and their behavior is 

a system within and between settings and environments. To understand 

human development…demands more than the direct observation of behavior on the part 

of one or two persons in the same place; it requires examination of multi-person systems 

of interaction…and must take into account aspects of the environment beyond the 

immediate situation…. (Bronfenbrenner, 1979, p. 21) 

The model consists of five different environmental levels: the microsystem, the mesosystem, the 

exosystem, the macrosystem (Bronfenbrenner, 1979, 2005; Onwuegbuzie,, Collins, & Frels, 

2013), and the chronosystem (Bronfenbrenner, 2005), each differentially impacting the 

development of each person while focusing on the processes of human development (Tudge, 

Mokrova, Hatfield, & Karnik, 2009). This nested system centers on interactions between the 

interrelated ecological levels (Bronfenbrenner & Morris, 2006). The model was further 

developed to incorporate process-person-context-time to include personal characteristics within 

development (Bronfenbrenner & Morris, 2006), naming this the bioecological model of 

development. When viewed expansively, the interactions between individual and different 

environmental levels over time can be analyzed to determine transitional points within an 

individual’s life (Johnson & Mortimer, 2002) and inform how success by women with 

disabilities in STEM was achieved.  

 The bioecological model has several components or systems.  

 The microsystem refers to characteristics or qualities that shape the future 

development of individuals including interactions with parents, children, close 

friends, mentors, coworkers, spouses, and others that participate in the life of the 
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developing person over extended periods of time (Bronfenbrenner, 2005). Face to 

face interactions become more complex over time within the immediate environment 

(Bronfenbrenner, 1994). Characteristics of the individual can be identified and 

examined through a variety of contexts (Tudge et al., 2009) and categorized into 

several groups.  

 The mesosystem is defined as the relationships between two or more microsystems 

(Bronfenbrenner & Morris, 2006) with interconnectedness between multiple systems 

in which a person actively participates (Bronfenbrenner, 2005). 

 The exosystem is “a setting that does not itself contain a developing person but in 

which events occur that affect the setting containing the person” (Bronfenbrenner, 

2005, p. 46). Examples might include a spouse’s workplace, a coworker’s network of 

friends, or the school attended by their children. 

 The macrosystem “encompasses the overarching patterns…at the level of the 

subculture or the culture as a whole, informs social organization and associated belief 

systems and lifestyles” (Bronfenbrenner, 2005, p. 47). This represents the social and 

cultural context in which the individual develops and lives.  

 The chronosystem is conceptualized as having multiple dimensions that moderate 

over the life course (Bronfenbrenner, 2005). Time influences can include the 

historical time, such as during war or peace, or the context of life transitions, either 

normative such as marriage or having children, or non-normative, such as 

unexpected death or chronic illness (Bronfenbrenner, 1986). 

 The establishment of interconnected systems within the bioecological model requires the 

connection between proximal processes, interactions between the individual and the individual’s 
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environment over long periods of time (Bronfenbrenner, 2005). Bronfenbrenner (2005) also 

describes what he calls Life Course Principles as additional impacts to affecting career 

development for individuals (Rosenthal, London, Levy, & Lobel, 2011). Bronfenbrenner and 

Morris (2006) relate four Life Course Principles. Life Course Principle I states that the life 

course is embedded within the historical timeframe experienced by the individual and recognizes 

the power of positive and negative forces from the past to contribute to the shape of the future. 

Life Course Principle II is the recognition that timing of events over the life span influences the 

increasing complexity and reciprocal interactions between individual and environment. Life 

Course Principle III recognizes the interdependency of individuals and the interactions of shared 

relationships. Life Course Principle IV recognizes the role of choice for individual construction 

of a life course.  

 The use of the bioecological model influenced and informed the data collection methods 

and interpretation for this study. The bioecological model is especially useful to the study of 

career development and the developmental outcome of STEM employment success due to the 

number of interactions and transitions that occur in relation to preparing (Rosenthal et al., 2011) 

and gaining STEM employment (Feller 2011). Many aspects of career development can be 

applied to the specific issues of STEM career development, as demonstrated in Figure 1.1 The 

microsystem is altered due to the double bind of femaleness and disability as relationships and 

daily activities between family supervisors, peers, and others are changed. In addition, people 

with disabilities interact with other systems such as company policies relating to the American 

with Disabilities Act (1990), higher level executives, and colleagues. Women with disabilities on 

the job must function as any other employee in terms of work load and productivity.  
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Figure 1.1  Bronfenbrenner’s Bioecological Model applied to the study of STEM career 

success for participant with disabilities. 

 

Microsystems for Women with Disabilities in STEM Careers 

 Several microsystems were examined in this study from the perspective of the women 

themselves. Microsystems include: 

 The individual microsystem:  the participant as an individual with her own innate 

characteristics: social, emotional, and temperament. Participants were asked questions 

about personality types, beliefs about intelligence, and career development. 

 The education microsystem: Participants’ educational trajectory was explored as they 

completed their STEM degrees. 

MACROSYSTEM: The norms, culture, policies that influence all of the 

other levels and systems for STEM employment including gender and 

disability.  

EXOSYSTEM: The systems that influence women with disabilities 

within STEM employment, yet are outside of the individual’s own 

experience, such as the existence of the Americans with Disabilities 

Act (1990), company policies, or availability of particular 

accommodations.  

MESOSYSTEM: Interactions between different microsystems 

 

CHRONOSYSTEM: The effect of time on the career 

development for women with disabilities. 

MICROSYSTEM: The woman with disabilities’ 

personal traits, temperament, personal beliefs, and 

the daily relationships for that individual (i.e., 

family, friends, workplace). 
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 The family microsystem:  the participant and her family, including any children, 

significant others, parents, or other important individuals that contribute to the 

participant’s daily life in the home. Questions were asked about current conditions as 

well as reflection on the family unit while growing up with specific emphasis on 

family impact on school, learning, and career choice.  

 The social microsystem: the participant and her peers and social circles. The 

participant was asked to characterize the influence of different social networks within 

the work environment on her successful employment. 

 The work microsystem: the participant and support groups as well as work peer 

groups in the work environment. The participant was asked questions about work 

relationships, experiences of other significant family members and how these 

relationships affect successful employment in a STEM career.  

Mesosystem for Women with Disabilities in STEM Careers 

 The mesosystem is the relationship between two or more microsystems. In this study, the 

interaction between each of the above microsystems was explored.   

Exosystem for Women with Disabilities in STEM Careers 

 Exosystems have an indirect effect on a woman’s environment and were examined during 

this study. Specifically, the exosystem does not include the participant as an active member, but 

what takes place in the exosystem impacts the participant. The perspective of the participant 

herself was questioned as a part of this study. Exosystems include: 

 the participant and her knowledge, use, and relationship to the American with 

Disabilities Act of 1990 (ADA). The participant was asked questions about the 

influence of this law on her ability to gain the knowledge and skills necessary for 
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STEM work as well as the capacity to perform the job. The presence of the ADA may 

then impact the participant and specific accommodation, or lack of accommodation 

necessary for job success. The participant was asked questions about 

accommodations provided and the perception and influence these accommodations 

have on STEM education success and job success.  

Macrosystems and Women with Disabilities in STEM Careers 

 Several macrosystems interact with the participant’s environment and were examined as 

part of this study. Macrosystems include: 

 the participant and the influence of company culture and policy. The participant was 

asked questions to characterize the influence of company culture and policy on her 

capacity to perform her job.  

 the participant and her gender. The participant was asked questions about the 

influence of gender on her development as a STEM professional. She was also asked 

the level of importance that the participant places on success in her professional life. 

 the participant and her disabilities. The participant was asked questions about the 

influence of her disability or disabilities on her development as a STEM professional. 

She was asked how having a disability related to her decision to become a STEM 

professional. The participant was asked about perceptions of workplace relationships 

with colleagues that have and do not have a disability. 

 the participant and her choice of career. The participant was asked to describe her 

path to becoming a STEM professional. She was asked to characterize the pathway of 

development through her education and on the job training. The participant was asked 

if the current job matched or did not match her professional expectations. 



15 

 

 

Researcher Positionality 

The pursuit of education has been my path since as long as I can remember, in which my 

doctorate is only the newest summit. The thought never occurred that I could not achieve higher 

education; B.S., M.S., and now completing my doctoral degree. I did not see what others must 

have seen: A person with a disability. My freshman year in college I participated in a university 

study where the researchers informed me that very few deaf or hearing impaired individuals go 

to college, much less graduate. Since then, I had always wondered, why not?  

As a person with a hearing impairment, working harder than people around me to hear 

and understand was simply how things were. The painful aspect of spending so much energy just 

keeping up meant that energy was not available to recognize the social impacts of my 

impairment. My differences were perhaps much more subtle than others with more visible 

disabilities such as blindness or mobility impairment, but the damage was real. Ability to form 

friendships, understanding jokes, and inability to keep up with very quick conversations affected 

my interactions with others. 

When thinking of my own path gaining a B.S. in biology from a major university and 

then working as a secondary high school educator, I have been, somewhat, aware of barriers for 

students with a wide variety of situations. The question arose. How did I beat the odds? How was 

I able to be a success, gain the degree, find and keep a job? Was the key influence my parents? 

Was it the right teacher at the right time? Was it my inherent stubbornness that many people in 

my life had remarked on? How do people with different types of disabilities succeed on the path 

to a STEM career? Especially women, who already have gender barriers to face? This research is 

designed to help answer the basic question, how do women with disabilities successfully 
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navigate their path to a career in a STEM field? Answering that question means that others may 

have a lighted path to follow to their own success. 

 When considering my own path, it is important for me to “prevent, or at least minimize, 

the imposition of [my] own knowledge and presuppositions…so as not to taint the data” (Crotty, 

1998, p. 83). This concept, known as bracketing, is a characteristic of qualitative research 

(Creswell, 2013; Crotty, 1998; Van Manen, 1990) especially in the use of interviews as a method 

of data gathering. My personal understanding was reflected in the study and must be considered, 

(Creswell. 2013) as assumptions and interpretations of the data was present (Van Manen, 1990) 

and were explicitly addressed during the study. I bracketed my own experiences by: writing 

about my own experiences before beginning the interview process (Merriam, 2009), allowing the 

experience to unfold while recognizing my own thoughts and perceptions (Crotty, 1998), and 

citing the underlying philosophical assumptions of the study (Creswell, 2013), all of which were 

integrated into the research methodology of this case study.  

Definition of Key Terms and Acronyms 

 This section is devoted to defining terms and acronyms commonly found in the research 

literature. 

Bronfenbrenner’s Model of Bioecological Development (Bronfenbrenner, 2005; Onwuegbuzie 

et al., 2013) 

 Macrosystem – Bronfenbrenner’s system level including societal norms and expectations.  

 Exosystem – Bronfenbrenner’s system level including groups or initiatives of which the 

individual is not directly a part but is impacted. 

 Mesosystem – Bronfenbrenner’s system level which includes all of the microsystems or 

groups the individual interacts with.  
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 Microsystem – Bronfenbrenner’s system level including all groups of which the individual is 

a member.  

Disability - definition of disability as having “at least one of the following conditions: is deaf or 

has serious difficulty hearing; is blind or has serious difficulty seeing even when wearing 

glasses; has serious difficulty walking or climbing stairs, has difficulty dressing or bathing; or 

has difficulty doing errands alone, such as visiting a doctor’s office or shopping, because of a 

physical, mental, or emotional condition” (U.S. Bureau of Labor Statistics, 2014, p. 103) 

SOC – Society Occupational Committee: makes recommendations to the U. S. Office of 

Management and Budget as to how jobs and careers should be classified 

STEM – science, technology, engineering, and mathematics fields.  

STEM Careers – refers to careers in the science, technology, engineering, and mathematics 

fields. The Society Occupational Committee recommendation to the Office of Management and 

Budget (SOC, 2012) definition of STEM occupations following Xue and Larson’s (2015) 

treatment was used in this study. This includes science, information technology, engineering, and 

mathematics domains as well as postsecondary teachers of STEM and lab technicians; excludes 

managerial and sales occupations. 

Summary 

 The talent pool necessary to meet national goals for STEM workers requires expansion. 

Women with disabilities have been targeted as an underrepresented population in regards to 

STEM employment. Due to the small numbers of women with disabilities in STEM fields, 

research is limited in regards to understanding the pathway of success in gaining STEM 

employment. This study utilized a conceptual framework based on Bronfenbrenner’s (2005) 
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Bioecological Systems Theory of Human Development to examine ways women with disabilities 

perceive their own professional development in STEM careers. 
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CHAPTER 2                                                                                                                         

LITERATURE REVIEW 

Placing women with disabilities in STEM careers in context requires an examination of 

the current literature. This chapter begins by exploring the history of employment, and the role of 

women and those with a disability within that sphere. Bronfenbrenner’s Bioecological Model 

will be used to organize the systems - macrosystem, exosystem, mesosystem, and microsystems -

to reflect the direct and indirect relationships with which women with disabilities interact within 

their lives. This chapter also presents current literature concerning efforts to develop women with 

disabilities for STEM careers and personal characteristics of individuals who succeed in STEM 

education. Finally, the chapter summarizes specific research in the area of women with 

disabilities in STEM. 

Historical Perspective of Women with Disabilities in the Workforce 

Work is central to the lives of many individuals in American society. Efforts to increase 

participation of people with disabilities have been noted as early as the 1600’s with war veterans 

returning to the community needing assimilation and employment (Patterson, 2011). In the early 

17th to mid-19th centuries, the idea of disability at the level of the family was generally unnoticed 

due to the nature of the agrarian economy where all members of the family contributed to the 

whole in whatever way possible (Patterson, 2011). As society shifted from the agrarian base to 

the industrial base, the concept of the worthwhile worker, one that was physically fit and capable 

of labor, came to have a higher value to the labor force (Neilsen, 2012).  

The necessary nature of work enshrined by the International Labour Employability and 

Skills Department in 1944, in the midst of world war, specified the disabled as “whatever the 

origin of their disability, should be provided with full opportunities for rehabilitation, specialised 
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vocational guidance, training and retraining, and employment on useful work” (O’Reilly & 

International Labour Office Skills and Employability Department, 2007, p. 2). This idea of 

useful work parallels the 1919 constitution of the International Labour Organization (ILO) which 

stated “all human beings, irrespective of race, creed or sex, have the right to pursue both their 

material well-being and their spiritual development in conditions of freedom and dignity, of 

economic security and equal opportunity” (Annex, II). This was reinforced specifically for 

women when the ILO (1944) indicated that employment for women and men should be “carried 

out on the principle of complete equality of opportunity … on the basis of their individual merit, 

skill, and experience” (p. 2). 

This principle of equality of opportunity deserves scrutiny. While women have increased 

their participation in employment in the last century, there is still a gender employment gap. 

Employment rate is defined as the number of individuals within a specific group that are 

working, divided by the total number of individuals in that group (Houtenville, Sevak, O’Neill, 

& Cardoso, 2013). U.S. Bureau of Labor Statistics (2014) showed in 1948 non-institutionalized 

women 16 and older comprised 31.2% of the labor force. Statistics from 2013 (Bureau of Labor 

Statistics, 2014) indicated 57.2% of women aged 16 and older were in the labor force compared 

to men at 70.2%. The reasons for lower female participation in employment and their 

occupational choices are myriad, focusing on marital status, educational access, educational 

attainment, family make up, and attitudes toward work (Johnson & Mortimer, 2002; U.S. Bureau 

of Labor Statistics, 2014). When considering women with disabilities, the issue of employment is 

compounded. 
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Definition of Disability 

 Disability is a broad term with numerous definitions. Researchers, health professionals, 

governmental agencies, and international aid agencies use the term disability in a wide variety of 

contexts (Brault, 2012; Erickson, Lee, & von Schrader,  2012; Heera, 2016; Knoll, 2009; Masala 

& Petretto, 2008; National Science Foundation, 2011). Different models include a medical 

model, which refers to a condition requiring treatment (Brault, 2012), in contrast with a social 

construction model, which focuses on impairment and how interactions with the environment, 

both physically and, socially are shifted (Knoll, 2009; Masala & Petretto, 2008). The two models 

are used for various purposes. Examples include definitions focused on the personal factors: 

 “individuals unable to engage in any gainful activity” (Social Security Act of 1935); 

 disablement as an umbrella term for impairments, activity limitations, and participation 

restrictions from the International Classification of Functioning Disability and Health 

(Brault, 2012); 

  or people who have a health problem or disability which prevents them from working or 

which limits the kind or amount of work they can do (Erickson et al., 2016). 

Other definitions focus on when “limits collide with socio-environmental needs” (Masala & 

Petretto, 2008, p. 1233) such as: 

 a disability may or may not require or limit an individual’s ability to participate in 

educational experiences or be productive in an occupation (National Science Foundation, 

2011); 

 expression of a physical or mental limitation in a social context (Masala & Petretto, 2008); 

 or impairment of an activity and / or participation restrictions as a result of interaction 

between an individual and their respective environments (Heera, 2016). 
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The central focus of the presented definitions is to point to some difference, typically a lack of 

function, as well as some effect, for example, an inability to perform gainful work. Researchers 

are encouraged to make explicit any definition of disability utilized within their research (Chan, 

Heinemann, & Roberts, 2014) to enhance overall quality of the work.  

Disability and Employment 

Work as a value in people’s lives promotes health and well-being and allows fulfillment 

of basic human needs (Strauser, 2013). The benefits from work include self-sufficiency, and 

personal satisfaction (Lindstrom, Harwick, Poppen, & Doren, 2011) as well as general well-

being (Watt, 2008). Interest in employment issues for people with disabilities has increased 

(Haara, 2016) in the areas of vocational rehabilitation (Noonan et al., 2004), job satisfaction 

(Pagán-Rodŕiquez, 2015; Uppal, 2005), and the concept of career match with an individual’s 

interest (Erford & Crockett, 2012).  

Employment issues for people with disabilities are important as persons with disabilities 

have a higher association with poverty regardless of how poverty is measured (Uppal, 2005) and 

point toward identification of persons with disabilities as a deprived group (Abidi & Sharma, 

2014; Brucker, Mitra, Chaitoo, & Mauro, 2015). Research into the effects of poverty for women 

with disabilities suggests that hardships such as food insecurity, housing instability, inadequate 

health care and loss of phone service are more noticeable for women with disabilities than for 

women without disabilities (Parish, Rose, & Andrews, 2009). Currently, women with disabilities 

comprise 17 % or 2.6 million individuals within the labor force (U.S. Bureau of Labor Statistics, 

2014). For women with a disability who were age 16 and older, the unemployment rate was 

10.8%, about twice that for women without a disability at 5.0 % (U.S. Bureau of Labor Statistics, 

2016). While a large amount of research exists in vocational rehabilitation for people with 
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disabilities, there remains a limited amount of focus for women with disabilities (Noonan et al., 

2004). 

STEM Labor Force 

 The general state of the STEM labor force has been described in relation to two major 

points of attention: the makeup of the people within STEM employment and the fear of 

enormous numbers of open STEM jobs and positions. In regards to the makeup of the STEM 

Labor force, the authors of the report Expanding Underrepresented Minority Participation,  

assert the makeup of the STEM labor force as overwhelmingly white and male (Brand & 

Kasarda, 2014; Committee on Underrepresented Groups and Expansion of the Science and 

Engineering Workforce Pipeline, Engineering and Public Policies and Global Affairs, 2011; 

Mansfield, Welton, & Grogan, 2014). Several U.S. governmental reports indicate that the U.S. is 

in dire need of future STEM workers, with figures of overall employment at 2 million jobs 

available (Carnevale & Smith, 2010) of which up to 1 million of these may be STEM related 

positions requiring STEM graduates (Drew et al., 2015). A projected growth of 17.0% for STEM 

based employment by 2018 compared to 9.8% for non-STEM occupations (Langdon et al., 2011) 

provides a clear need for the 1 million more individuals to hold STEM positions (Committee on 

STEM Education National Science and Technology Council, 2013). The reduced number of 

baccalaureate degrees (Mack, Rankins, & Woodson, 2013) support the idea of strong need for 

STEM educated persons to fill these positions utilizing all areas of the talent pool including, but 

not limited to underrepresented populations: ethnic and racial minorities and people with 

disabilities.  
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Macrosystems of Women with Disabilities in STEM 

 Macrosystems are an encompassing term of focus on “patterns of stability” that shape the 

microsystems, mesosystem, and exosystem within the overall system (Bronfenbrenner, 2005, p. 

47) in relation to the culture, subculture, or social organization. Bronfenbrenner (2005) suggested 

the patterns give similarities to the lower systems in the model, at the subcultural level, due to 

the exposure of individuals to a particular culture or organizational idea. In this study, gender 

and the presence of disability are part of the macrosystems which involve the “larger cultural 

context (e.g., society, community) [which] surround the person [including] societal belief 

systems, cultural norms,… policies or laws that indirectly influence the person” (Onwuegbuzie et 

al., 2013, p. 5). Tudge et al. (2009) further recognized the identified subculture as needing to be 

experienced within one or more of the microsystems for the person under study. The presence of 

gender and disability as subcultures is recognized in the research literature (Gerschick, 2001).   

Women in STEM 

 The lack of women in STEM occupations has been a particular concern since the 1980’s 

and has been well researched (Xu & Martin, 2011). There is general agreement for the existence 

of non-parity of women in regards to men in STEM fields (Glass & Minnotte, 2010; Johnson, 

2011; National Science Foundation, 2011; Xu & Martin, 2011) especially in the physical 

sciences, computer sciences, and engineering areas (White & Massiha, 2016). This gender gap is 

most pronounced in the computer science and engineering fields (Sax, Kanny, Riggers-Piehl, 

Whang, & Paulson, 2015) where in 2012, 13% of computer science bachelor degrees were 

conferred on women and 19% of engineering bachelor degrees were conferred on women 

(Snyder & Dillow, 2015). The major reasons cited for this lack of parity for women include 

discouragement of women in STEM (Brand & Kasarda, 2014; Grossman & Porche, 2014), 
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gender segregation, and lack of graduation from college (Chen & Simpson, 2015). This 

discouragement occurs at many different points in time, including the lack of portrayals of 

women successful in science and engineering fields, stereotypes (Smeding, 2012; Stout, 

Dasgupta, Hunsinger, & McManus, 2011) of the type of persons who pursue science, and beliefs 

of innate ability (Brands & Kasarda, 2014; Meyer, Cimpian, & Leslie, 2015; Shumow, Schmidt, 

& Kackar-Cam, 2013). 

 Indications of minimal improvement of parity in STEM professions is present through the 

closing gap of men and women earning bachelor’s degrees since 1982, and some narrowing for 

women in receiving STEM degrees (Mann & DiPrete, 2013). However, it is important to note 

full parity has not been achieved (National Science Foundation, 2011) except in life sciences 

(Mann & DiPrete, 2013).  

Knowledge of women in STEM is fragmented (Johnson, 2011) and while a great deal of 

attention has been focused in relation to women and minorities in STEM, much less research and 

focus has been delegated to other conditions such as disability status (Callahan, Libarkin, 

McCallum, & Atchison, 2015) and STEM careers, opening opportunities for the creation of a 

research agenda in this area. 

Women with Disabilities in STEM  

The complexities of the nature of disability create difficulties when discussing a concept 

of subculture underlying a woman with a disability’s life experiences (Lipson & Rogers, 2000). 

Variation in type, severity, and age of onset of disabilities shift the experiences of individuals, 

especially if that individual is born with a disability versus an adult who suddenly acquires a 

disability (Lipson & Rogers, 2000). Masala and Petretto (2008) identified characteristics of 

endurance genetic factors and familial predisposition to certain disorders, which can influence 
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the timing of disability onset. For people with early onset disability, issues including sense of 

self-worth, self-esteem, self-cognition, and social isolation are aspects of life that are impacted 

(Nosek, Hughes, Swedlund, Taylor, & Swank, 2003). Children with disabilities are greatly 

impacted by their schools in relation to vocational aspirations, and those that are mainstreamed 

tend to be employed as adults (Noonan et al., 2004). Nevertheless, children with disabilities often 

experience a narrowing of career options due to lack of exposure, thus impacting vocational 

choice (Moore. Konrad, Yang, Ng, & Doherty, 2011; Moxley, 2002; Noonan et al. 2004). The 

recognition of the interrelationships between school placement, individual type of disability and 

individual response to their disability all confound understanding people with disabilities as one 

group with identified characteristics.  

Recognizing women with disabilities as one cohesive group is challenging, as the type of 

disability, the timing of onset, and the experience is quite individual. For example, “disabilities 

acquired at birth or at an early age may influence decisions to pursue [science and engineering] 

studies; those acquired at later ages may influence opportunities to continue or seek 

employment” (National Science Foundation & National Center for Science and Engineering 

Statistics, 2015, p. 12). The National Science Foundation and National Center for Science and 

Engineering Statistics (2015) report included data for science and engineering employment in 

2013 and as shown in Table 2.1, individuals acquiring a disability in childhood (birth to 19 

years) captures approximately 34.5% of science and engineers employed versus the 40-75 year 

olds who capture about 42.2% of the population identified as having at least one disability.  
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Table 2.1 

Number and percent people with disabilities employed in science and engineering fields, by age 

at onset of disability (2013) 

 Total 
At 

birth 
1-9 10-19 20-29 30-39 40-49 50-75 

 

Employed 

in a S&E 

occupation 

 

 

955,000 

 

 

62,000 

 

95,000 

 

 

173,000 

 

124,000 

 

97,000 

 

195,000 

 

208,000 

 

Employed 

in a non-

S&E 

occupation 

 

 

1,011,000 

 

85,000 

 

85,000 

 

193,000 

 

124,000 

 

101,000 

 

207,000 

 

217,000 

Note: S & E = science and engineering. Adapted from “Women, Minorities, and Persons with Disabilities” by 

National Science Foundation and National Center for Science and Engineering Statistics, 2015, Special Report NSF 

15-311.  

  

Adults who are already established in a career find a different set of influences and 

challenges. The probability of encountering a person with disabilities in the workplace increases 

with age. As seen in Table 2.1, by the age of 49 in 2013, 685,000 individuals in science and 

engineering had at least one identified disability. This increased opportunity to encounter a 

person with disabilities increases the normalization of disability (Moore et al., 2011) and 

increases the chances for assistance and accommodation from the workplace.  

Flowers (2012) makes the argument that approaching the issue of underrepresentation of 

people with disabilities requires addressing multiple levels to elucidate strategies at the local, 

state, and most critically the federal level. Understanding the nature of the disability and the 

impact on employment is important in order to understand how society can create opportunities 

for worthwhile work for this underrepresented population.  
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Intersectionality 

 A critical issue when researching marginalized populations is the ability to articulate 

what about a person’s status matters in terms of differences within life experiences and 

opportunities (Brown, 2014). This idea is known as intersectionality. While little consensus for 

the definition exists (Collins & Chepp, 2013), the literature explores the idea through a variety of 

perspectives such as a “matric of domination” (Collins, 1990, p. 222), direct or indirect 

connections winding through a complicated path (Hirchmann, 2012), or as the “critical insight 

that race, class, gender, sexuality, ethnicity, nation, ability, and age operate not as unitary, 

mutually exclusive entities, but rather as reciprocally constructing phenomena that in turn shape 

complex social inequalities” (Collins, 2015, p. 2). A key characteristic is the presence of power 

relationships, the interaction of particular group membership characteristics, and the inability to 

separate the connections when a member of two or more groups.  

 Intersectionality is seen as a tool for researchers. Collins and Chepp (2013) recognized 

the usefulness as intersectionality is situated in many social science disciplines. Different aspects 

of the concept such as its use as an epistemological or phenomenological research focus 

(Hirschman, 2013), theorizing connections rather than differences (Hirschmann, 2012), and use 

as a conceptual or theoretical framework (Lloyd, 2001; Syed, 2010) displays how some scholars 

view intersectionality as part of the research process. Collins and Chepp (2013) listed three 

“interdependent sets of concerns” (p. 3) when addressing intersectionality as a knowledge 

project: “(a) intersectionality as a field of study…. (b) intersectionality as an analytical 

strategy…. and (c) intersectionality as a critical praxis” (p. 3). The flexibility of this concept 

requires careful reading of the literature in order to determine the researcher’s application of the 
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intersectionality concept to their research studies particularly when focusing on different 

intersections amongst different groups. 

 Disability is an important category of intersectional analysis as disability crosses all 

gender, race, religion, sexuality, and class boundaries (Hirschmann, 2013). Areas of research 

specific to gender and disability, include understanding the intersection of gender and physical 

disability in relation to psychological distress (Brown, 2014), workplace inclusion for people 

with disabilities (Dwertmann, 2016), and seeking to identify interactions among the 

characteristics of disability, race, gender, and age in relation to formal allegations of disability 

harassment (Shaw, Chan, & McMahon, 2012). Each study contributed to the general 

understanding of the interactions between gender and disability. Women with disabilities have a 

higher risk of psychological distress than women in the general population (Brown, 2014). Little 

empirical research exists for people with disabilities in the workplace (Dwertmann, 2016), and a 

clear interactive effect among the characteristics of disability, race, gender, age, industry, and 

size of employer and reports of disability harassment exists (Shaw et al., 2012). Flaws present 

within the studies are good reminders for researchers endeavoring to understand women with 

disabilities. Brown (2014) indicated the findings were not found in all studies of the same type. 

The construction of Brown’s (2014) study contained a population of mostly adult onset disability 

timeframe and was heterogeneous in terms of the health conditions included, which limits 

generalizability. Shaw et al. (2012) made the simple error of not identifying the time of data 

collection for the data used. These general studies addressing gender and disability are the very 

beginnings of a research base. Situating intersectionality within a STEM setting is an important 

next step, especially when focusing on women with disabilities in STEM professions. 
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A handful of studies utilizing intersectionality exist focusing on STEM fields. Two major 

examples include Hawley et al. (2013), which mentions intersectionality for students with 

disabilities and ethnicity rather than gender; however intersectionality is not part of a complete 

framework in the study. Else-Quest, Mineo, & Higgins (2013) fully utilized an intersectionality 

framework to explore the interactions between gender and ethnicity for math and science 

attitudes. Knowledge concerning the intersection of gender and disability, specifically women 

with disabilities in STEM professions, is limited. 

Exosystem of Women with Disabilities in STEM 

 Exosystems are systems that impact women with disabilities in STEM indirectly or in 

ways that are not as visible (Bronfenbrenner, 2005). These interactions between settings within 

the exosystem do not directly include the individual (Bronfenbrenner, 1979). The exosystem may 

include laws and statutes, accommodation policies, workplace policies, and educational settings 

which by extension influence a woman with disabilities within her STEM position. 

 The Americans with Disabilities Act (1990), or ADA, intended to add a crucial 

component to diversity of society by creating and assuring accessibility for people with 

disabilities. Lipson and Rogers (2000) summarized the act as follows: 

 The Americans with Disabilities Act (1990) covers five areas: 

(a) employment—business must provide reasonable accommodations to protect the rights 

of individuals with disabilities in all aspects of employment; (b) public services—

services must ensure accessibility to state and local government instrumentalities and 

transportation systems; (c) public accommodations—all new construction and 

modifications must be accessible, and barriers must be removed in existing facilities; (d) 

telecommunications—telephone relay service should be available to individuals who use 
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telecommunication devices for the deaf (TTYs) or similar devices; and (e) 

miscellaneous—prohibition of coercion, threat, or retaliation against the disabled or those 

attempting to aid people with disabilities who assert their rights under the ADA. (Lipson 

& Rogers, 2000, p. 212) 

One effect of this act is a greater familiarity with the concept of accommodation. Two 

components of accommodation for people with disabilities will be discussed here, a) 

accommodation within the educational setting and b) accommodation within the work place. 

Accommodations within educational settings in STEM have been understudied. Moon, 

Todd, Morton, and Ivey (2012), in their literature review of accommodation for STEM students 

with disabilities, spoke clearly to the availability of accommodation in the K-12 classroom. 

However, little accommodation is actually provided as access to the regular K-12 mathematics 

and science classrooms are often unavailable due to lack of integration of students with 

disabilities into these settings. If the students are not physically present, then the presence or 

absence of accommodations is no longer a factor in success. Moon et al. (2012) point out the 

reduction of representation of students with disabilities as “individuals with disabilities decrease 

longitudinally over the course of the STEM education process….Individuals with disabilities 

comprise about 13% of the school aged population” (p. 10). Furthermore, Moon et al. (2012) 

states of all undergraduates, 11% are students with disabilities, and for students who actually 

enter STEM degree programs, 9-10% are students with disabilities. 

In education, teachers are often the keystone for accommodations to students. For 

example, teachers who support students with visual impairment often describe providing 

accommodations to such students as difficult due to lack of knowledge, lack of resources, and 

the students themselves not desiring the accommodation (Reed & Curtis, 2011), and teachers 
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stated that college recruitment is low. However, Reed and Curtis (2011) determined that 

accommodation levels for visually impaired students in high schools were largely available, with 

some difficulties in accessing the accommodation such as large print readers and Braille devices. 

Reasons for students not seeking help for available accommodations include perceptions of 

competence and stigmatization by others (Kulkarni & Lengnick-Hall, 2014). Martin et al. (2011) 

noted the lack of students with disabilities in STEM post-secondary institutions and in their 

review of the literature denounce the scant amount of research available to address targeted 

recruitment of students with disabilities in STEM.  

Job satisfaction tends to be higher amongst workers who receive accommodation within 

the workplace, and there is some indication those with a childhood onset of disability show a 

stronger correlation with positive feelings. (Moore et al., 2011). 

Mesosystems and Microsystems of Women with Disabilities in STEM 

 Microsystems, as defined by Bronfenbrenner (2005), describe relationships between the 

individual and outside influences that affect the development of the individuals. The 

microsystems in this study include family, education including mentors, work, social groups, and 

the individuals themselves through the exploration of their self-concept, self-efficacy, and 

temperament. This review of literature explains the microsystems in relation to women with 

disabilities in a STEM life trajectory.  

Family Microsystem 

 Current research suggests that parents have a central role influencing their female 

children toward STEM fields (Chhin, Bleeker, & Jacobs, 2008; Nicholls, Wolfe, Besterfield-

Sacre, & Shuman, 2010; Nugent et al., 2015; Yanowitz & Hahs-Vaughn, 2016). Chhin et al. 

(2008) in their analysis of a longitudinal data set from the Michigan Study of Life Transitions 
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(MSALT) determined that general beliefs about the world and their child’s specific talents have a 

great bearing on both occupational expectation and choices, especially through parent gender 

role beliefs about a child entering perceived female occupations rather than male occupations. 

This attitude shaping by parents has been documented in the area of child ability. Parents with 

negative stereotypes for math performance for their female children can transmit that stereotype 

(Shapiro & Williams, 2012; van Tuijl & Walma van der Molen, 2016). 

 General career development literature shows the important influence of parents especially 

for early exposure to STEM careers and promoting early work experiences (Women’s Bureau, 

U.S. Department of Labor, 2015). This impact is supported for students with disabilities 

especially for discussion of different careers during childhood and adolescence (Moxley, 2002). 

Hampton, Zhu-Denninger, and Li (2015), in a non-STEM study of Chinese families containing a 

child with a disability, showed that family has a deep influence on career choice through the 

importance of parent emphasis on education, parent advocacy on behalf of their child, parent 

exposure to all areas of life, and the parent as a role model for achievement of life’s goals. This 

great influence on development outcomes for children creates a microsystem for child and parent 

(Ashibi & O’Neal, 2015). 

Education Microsystem  

According to multiple studies, teachers, mentors, and role models are groups that can 

have a profound impact on girls and women in STEM within the education system (Bellman, 

Burgstahler, & Hinke, 2015; Brand & Karsarda, 2014; Gregg et al., 2016; Nugent et al., 2015). 

Speaking in general terms regarding STEM, Brand and Karsarda (2014) focused on interaction 

between peers and teachers in two engineering programs featuring high level engagement and 

showing a high rate of retention - 90% for female high school students and 50-70% for college 
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women at a women’s post-secondary institution. The role of teachers has been well researched 

with general STEM populations. Chhin et al. (2008) concluded that the teacher is in the position 

to both affect a child’s perception of their ability to accomplish STEM and to educate parents as 

to their ability to impact their own child’s choices. Creating opportunities for students in the 

classroom as well as opportunities for parents and students to interact surrounding a career 

discussion was studied by Yannowitz and Hahs-Vaughn (2016) to show increased parent – child 

understanding and learning surrounding STEM and the child’s interest level. A key component, 

beyond the school’s ability to influence parents and children, is teacher quality, which is shown 

to be a critical factor in student achievement (Darling-Hammond, 2000; Ronfeldt, Loeb, & 

Wyckoff, 2012). 

 The influence of teachers, especially for women in STEM, has been explored in the area 

of stereotype threat (Shapiro & Williams, 2012). Rice, Lopez, Richardson, and Stinson (2013) 

define stereotypic threat as a “situational experience in which underrepresented peers feel 

pressured by possibility of being adversely judged by prevailing negative gender and or racial 

stereotypes associated with a particular performance context” (p. 288). Stout et al. (2011) 

conducted a stereotype immunity study where female and male STEM students were placed in 

the same course, but had different gendered professors. Results indicated that female students 

with male math professors had a higher level of dislike for their male math professor, and had 

reduced levels of asking for help, while women with female math professors indicated a greater 

commitment to the class and asked for help at the same rate as their male peers throughout the 

course. This study is complemented by Cheryan, Siy, Vichayapai, Drury, and Kim (2011), who 

exposed students to a variety of role models and found the mediating effect for role models 

embodying current STEM stereotypes rather than gender. This theme of connectedness and 
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STEM plausibility, voiced by Stout et al. (2011) is an important aspect to individuals choosing 

and remaining on a STEM pathway. 

 Understanding specific role model interventions for students with disabilities in STEM 

areas are needed, as, for example, only 7% of higher education faculty is identified with a 

disability and presence of people with disabilities within STEM is important as recruitment for 

STEM (Hill, Shaw, Taylor, & Hallar, 2011). One intervention of promise is that of electronic 

mentoring. Bellman et al. (2015) studied the use of academic coaching and computer mediated e-

mentoring for peer-peer and mentor-protégé interactions with students with disabilities at the 

post-secondary level with a finding of improved study skills, self-confidence, and motivation of 

the STEM students with a variety of disabilities. This finding is echoed by Gregg et al. (2016) in 

their study using an e-mentoring tool, showing an increase in STEM learning and enhanced 

emotional supports. 

Professional Microsystem  

 Work-life balance for women in STEM careers is an important theme in the STEM 

literature (Kahn & Ginther, 2015; Szelényi, Denson, & Inkelas, 2013; van Tuijl & Walma van 

der Molen, 2016; Xu & Martin, 2011). Kahn and Ginther (2015) through their empirical study 

utilizing the National Science Foundation’s SESTAT data, found some evidence of work-life 

balance impacts for women leaving the engineering field. Informal networking and its impact on 

work-life balance was perceived as an obstacle for women in STEM (Xu & Martin, 2011) due to 

the perceived choice of trading time for family with time for necessary networking during and 

outside of the job. The recognition that research positions require long hours, little pay, and 

impacts on work-life balance (National Academies, 2007) has a direct impact on women aspiring 

to and remaining in these types of positions. Feeney and Bernal’s (2010) study of 1494 academic 
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scientists showed that the average percent of women’s advice and support networks seek 

guidance concerning work-life balance at a rate of 46% versus 16% for men. This is in contrast 

to Szelényi’s et al. (2013) quantitative study of Living / Learning programs at the post-secondary 

level where using longitudinal data showed how the programs help develop self-confidence in 

achieving balance between work and life, especially in single sex living / learning situations.  

 The main factors for understanding work-life balance concerns for women in STEM are 

still under scrutiny. Mann and DiPrete (2013) in their quantitative study using National Center of 

Educational Statistics longitudinal surveys were unable to explain the gender gap in STEM fields 

by the focus of individual determinants such as life goals. When looking at Science, Engineering, 

and Technology careers, the finding that women tend to desire stability and predictability in a 

conventional career, especially when reentering the field (Herman, 2015), indicates that the 

flexibility of knowing how time on the job and time with family can be organized seems to be 

valued.  

Workplace Microsystem 

Women in the STEM workplace face several barriers. Hill et al. (2010), in their report on 

the state of women in science and engineering, noted that women are less satisfied with the 

academic workplace, citing isolation and an unsupportive work environment as factors 

explaining why they are more likely to leave than their male colleagues. This lack of satisfaction 

has been studied in relation to STEM academic transition, where once women entered the STEM 

workplace and gained higher positions, fewer female peers, colleagues, or superiors would be 

present, which may limit social support networks (London et al., 2011). The role of professional 

social support networks, composed of colleagues and supervisors, are deemed as critical to 

success for women (Noonan et al., 2004). Xu (2008), in a study focusing on gender based 
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differences in higher education faculty attrition, noted that structural concerns, such as 

supportive leadership, rather than time or familial concerns, drove attrition from academic STEM 

positions. In a non-STEM study of women with disabilities, individuals reported less job 

satisfaction (Uppal, 2005). This effect was lessened when workplace conditions, identified as 

human support, were added, with individuals having mobility issues no longer showing a 

negative job satisfaction report and individuals with other types of disabilities reporting a slightly 

higher level of job satisfaction, although still negative (Uppal, 2015). London et al. (2011) and 

Uppal (2005) agree much more research into areas of workplace support for women with 

disabilities in STEM is warranted to more clearly define workplace support and its impacts on 

this particular population.  

Traits in the Individual Microsystem 

 Bronfenbrenner (2005) describes microsystems as the relationship between the 

developing person and outside influences. The microsystems in this study are based in career 

theory in relation to women and STEM with the following identified characteristics endemic to 

success in STEM careers: self-concept and self-efficacy (Bernstein, 2011; Simpson, 1994). 

Growth versus fixed mindset (Dweck, 2016) and introvert versus extrovert characteristics (Cain, 

2013) are also relevant for STEM success. A review of the literature explains the individual 

microsystems in relation to women with disabilities in STEM careers. 

Self-Concept 

 Very little direct research exists for self-concept in relation to women with disabilities in 

STEM. Considering women in STEM, the idea of self-concept, as related to STEM career choice 

and development, has been defined by Asgari, Dasgupta, and Stout (2012) as a 

“multidimensional and dynamic psychological construct that is responsive to other individuals 
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and events in one’s environment” (p. 371). This self-perception formed by the individual with 

significant others, family, and personal reinforcement of behaviors (O’Mara, Marsh, Craven, & 

Debus, 2006) connects with the Bronfenbrenner microsystem of the participant as an individual 

with their own innate characteristics (Bronfenbrenner, 1994) especially when considering the 

constant interaction with increasing complexity over time. The idea of self-concept is usually 

framed in terms of self-beliefs (O’Mara et al., 2006)-the confidence to overcome obstacles 

(Grossman & Porche, 2014) and appears in the STEM research as self-concept in relation to 

math or science ability and expectations for success (Else-Quest et al., 2013). Critical self-

concept components for women have been explored in areas of interactions with in-groups and 

group membership (Asgari et al., 2012), math and English ability self-concepts (Eccles & Wang, 

2016; Sax et al., 2015) and the possibilities of avoiding negative self-concept through 

interventions such as using in-group experts in an attempt to inoculate women’s self-concept in 

STEM (Stout et al., 2011) to continue positive self-concept after the intervention. 

 Several studies have reported that women generally have a lower math self-concept than 

men (Eccles & Wang, 2016; Else-Quest et al., 2013; Grossman & Porche, 2014), but there is 

some disagreement as to the overall impact of that lowered self-concept. Eccles and Wang 

(2016) determined that females are less likely to hold ability self-concepts that influence 

selection of STEM career choices. Grossman and Porche (2014) in their study of 1024 high 

school-aged students found that girls, even though experiences of microaggressions may occur, 

generally are optimistic in their abilities to overcome barriers. The lack of research specific to 

women with disabilities creates a need for more work within the field of self-concept for this 

population.  
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Self-Efficacy 

 Self-efficacy is one component of career development. Bandura’s (1977) foundational 

work describes a theoretical framework of self-efficacy. Betz and Hackett (2006) describe a 

basic definition of self-efficacy from Bandura’s work as based upon a “model of triadic 

(cognitive, affective, biological) influences and ongoing reciprocal determinism…and… interact 

complexly over time to influence and shape both self-efficacy and performance” (p.4). Larson 

and Smith (2009) reported self-efficacy for people with disabilities is lower than for people 

without disabilities and pointed to the lack of research in this area. A general search utilizing 

Google Scholar indicated only 92 self-efficacy articles relating to research in STEM in 

connection to women and a small percentage addressing women with disabilities. Of the articles 

that address self-efficacy for women in STEM there is a general acceptance of the relationship 

between self-efficacy and positive outcomes as a central idea (Else-Quest et al., 2013; Jenson, 

Petri, Day, Truman, & Duffy, 2011; Sawtelle, Brewe, Goertzen, & Kramer, 2012). Betz and 

Hackett’s (2006) research framework, created to describe women’s underrepresentation in 

scientific and technical careers, was extended by Lent, Lopez, Sheu, and Lopez (2011) for use 

with other underrepresented populations within science and engineering careers.  

 Lent et al. (2011) spoke specifically to the need for application of Bandura’s social 

cognitive career theory for other underrepresented groups, ethnic minorities, and persons with 

disabilities. Studies have attempted to connect self-efficacy as an important aspect for success for 

students with disabilities in pursuing STEM. Jenson et al. (2011) in a limited study, conducted 

focus group interviews involving twenty individuals, to find that self-efficacy in relation to 

faculty – student interaction is an important construct and to recommend more study in this area. 

Lindstrom, Doren, and Miesch (2011) while focusing on girls with disabilities transitioning to 
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STEM education to achieve STEM careers, determined indications of the role of self-efficacy for 

long term employment success as a critical factor. Limited research related to women with 

disabilities that are currently employed in STEM fields exists; the exploration of self-efficacy for 

this population is a gap that needs to be filled.  

Growth Mindset 

 One aspect of temperament is the idea of a growth mindset versus a fixed mindset. 

Dweck (2007) described the concept of growth mindset as “effort improves ability” versus the 

idea of a fixed mindset, where effort reflects low ability. Mindset has been shown to affect 

students entering STEM fields. Dweck (2016) spoke of female students having difficulty in a 

calculus course. Calculus is often a decision making point where women decide whether to 

pursue future STEM coursework. Dweck determined that women with a fixed mindset lost their 

sense of belonging during the semester, while students with a growth mindset were able to 

reframe difficulties in the course as a temporary speed bump that effort could conquer. Mindset 

has been shown to influence learning. Aspects of mindset in relation to STEM include Grant and 

Dweck’s (2003) study of college chemistry students where a growth mindset allowed students to 

recover more readily from a setback than students identified with a fixed mindset. Men with a 

fixed mindset outperformed women, however when comparing men and women with growth 

mindsets, the performance evened out between the genders. Extending this line of research, Nix, 

Perez-Felkner and Thomas (2015) study found when their abilities were challenged, girls 

reported a growth mindset less often than boys, indicating that this gender difference may still be 

an active component to understanding gender differences in STEM.  

 Studies discussing teacher mindset in relation to students with disabilities (Gutshall, 

2013, 2014) exist; however, articles discussing the students themselves are limited, with one 
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example from an unpublished doctoral dissertation studying growth mindset amongst students 

with learning disabilities (Baldridge, 2010). In their overview of research in the area of study 

choice and career development in STEM fields, van Tuijl and Walma van der Molen (2016) 

pointed toward growth mindset as an area to explore to better understand the relationship 

between course choice and career development path for all children who might pursue a STEM 

path. Research related to ability in specific courses such as calculus as a STEM obstacle is 

needed (Ellis, Fosdick, & Rasmussen, 2016) to send a strong signal to those who desire to 

increase the presence of women in all aspects of STEM. Knowledge and understanding of the 

mindsets of woman, and especially women with disabilities, would give important insight in the 

career trajectories and inform possible efforts to promote women with disabilities to consider a 

STEM field, complete the training or degree, and then gain STEM employment.  

Introvert and Extrovert 

 The role of personality in relation to career development has been established as a 

mechanism to identify a person-environment fit for vocational choice (Apostal & Marks, 1990; 

Spokane, Luchetta, & Richwine, 2002). The examination of vocational choice has generally 

determined the “linking [of] vocational interests with personality traits is somewhat easier than 

linking vocational interest with abilities” (Ackerman & Beier, 2003, p. 208). Career counselors   

and others involved with career development have used a variety of models and instruments to 

counsel individuals toward particular fields (Apostal & Marks, 1990). Personality types can be 

classified in different ways such as the Five Factor Model of Personality (McCrae & Costa, 

1989) or the Myers-Brigg Type Indicator (MBTI) (Quenk, 2009), with researchers linking 

personality and the choice of vocation through these instruments (Apostal & Marks, 1990; 

Harmon & Weiner, 1945; Spokane, Luchetta, & Richwine, 2002). 
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One type of personality characteristic is often referred to as the introversion-extroversion 

trait with its differing orientations to the objective and subjective world (McCrae & Costa, 1989). 

Extroversion is an attitude where persons seek engagement with the environment and events 

around them (DeBackere, Buyens, & Vandenbossche, 1997) as well as openness to experiences, 

consciousness, and agreeableness (Atamanik, 2013; Ehrhart & Makransky, 2007). This contrasts 

with introversion: an attitude where persons seek engagement with their inner world, understand 

events through concepts and ideas, sensing perception (DeBackere et al., 1997). A problematic 

issue is that of extroversion being considered a more favorable trait especially in the workplace 

(Atamanik, 2013; Cain, 2013). Cain (2013) argues favoring extroversion as the favored 

personality trait as short sighted. Both personality types have value in the workplace, extroverts 

for their desire to be with people and their ability to be comfortable with conflict (Schmidt, 

2016), and introverts for their strong social skills. Cain (2013) points out that introversion, 

indicating a preference for environments that are not overstimulating, is different than shyness, 

the fear of social disapproval. 

The literature for women with disabilities in STEM professions in relation to 

introversion-extroversion is limited. Noonan et al.’s (2004) non-STEM study of highly 

successful women with a variety of disabilities self-identified the importance of their personality, 

with most indicating comfort toward the extroversion side of the spectrum. A few stated that 

their disability “contributed to their extroverted orientation” (p. 73). Xu and Martin (2011) in a 

mixed methods study focusing on informal networking for professional development in STEM 

noted most of the women interviewed were active networkers who enjoyed the “social and 

affable” (p. 140) qualities of the interactions. Comparing Xu and Martin’s (2011) study and 

Noonan’s (2004), one key comparison is how the women label themselves as introverted, yet can 
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shift to a more extroverted personality when needed, and this appeared to be independent of 

disability. 

Summary 

 Women with disabilities often encounter barriers due to their gender and to their 

disability. Their presence within the STEM labor force is desired and promoted. The use of 

Bronfenbrenner’s (2005) Bioecological Model of Development provides context to understand 

the dynamic interrelationships between the larger cultural context for gender and for disability. 

Women with disabilities employed in STEM careers and their life trajectories have not been 

extensively researched. Understanding their path through their education, relationships with 

family and coworkers, culture of the workplace, and their personal characteristics will add to this 

limited body of knowledge.  
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CHAPTER 3                                                                                                     

METHODOLOGY 

 This chapter provides an overview of the methods utilized in this study to explore the 

career trajectories of women with disabilities in STEM professions. Justification of a qualitative 

research method, the underlying physical assumptions, and the case study approach are described 

and explained. Furthermore, an explanation of the participants recruited and sampling methods, 

data collection methods, and data analysis procedures are presented. Issues of goodness and 

trustworthiness, limitations, and delimitations are described. 

The Qualitative Approach to Research 

The aim of this study was to explore the experiences of STEM career development from 

the perspective of women with disabilities. Creswell (2014) states a methodological approach 

should be chosen and justified. In this case, a qualitative approach is most appropriate as 

“qualitative research is an approach for exploring and understanding the meaning 

individuals…ascribe to a social or human problem” (Creswell, 2014, p. 4). This exploration is 

typically characterized by determining meaning (Merriam, 2009), intensively describing the how 

and why of people and their experiences (Yin, 2014), while considering transferability 

components (Anfara, Brown, & Mangione, 2002). Participants are the central focus as they 

communicate their perspectives and meanings from their own experiences (Creswell, 2013). The 

participant perspective is crucial to understanding how the environment influenced the path to a 

STEM career. Statistical or numerical data would not completely capture the story of these 

women or the reflections of their lives as they relate their perceptions. The collection of 

thoughts, feelings, and descriptions once analyzed would not lend themselves to a quantitative 

analysis, thus a qualitative inquiry was the most appropriate approach for this study.  
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Philosophical Assumptions and Research Design 

 A well rounded qualitative study discloses the worldview of the researcher (Creswell, 

2013). This study was framed through a constructivist epistemology and a social justice 

theoretical perspective. The exploration of the life trajectories of women with disabilities in 

STEM professions is framed throughout the study by these philosophical perspectives.  

Epistemology: Constructivism 

 A constructivist foundation was used to inform knowledge acquisition concerning the life 

trajectories of women with disabilities in STEM professions. Gaining this knowledge requires 

seeking to understand the world where the participants live and work (Creswell, 2014). As the 

central focus of this research is the perceptions of women with disabilities on their pathway to a 

STEM career, constructivism was an appropriate epistemological framework. The characteristics 

of a constructivist viewpoint consistent with the research design include: creating meaning by 

engaging with the world (Crotty, 1998), understanding historical and cultural context (Creswell, 

2013), and seeking understanding of the participant’s world with multiple and various meaning 

(Creswell, 2014). This view, in opposition to discovery of an absolute truth (Creswell, 2014), 

requires thought to produce meaning. Crotty (1998) captured this idea with “no meaning without 

mind” (p. 9). Constructivism applied to the concept of disability fits well as disability is a matter 

of social construction (Creswell, 2013) as well as gender being another matter of social 

construction (Mansfield et al., 2014; West & Zimmerman, 1987). For the purposes of this study, 

a disability model of difference versus a model of defect (Masala & Petretto, 2008) was 

employed as a basic assumption.  

 The participants’ gender and disability discussion in this study lends itself to the idea of 

social construction. Brown et al. (2002) suggests human beings can only be understood within 



46 

 

 

the context wherein they occur, human function cannot be distilled down to absolutes or 

individual principles, and that it is impossible to separate the human from their environment as 

all parts of the universe are interconnected. The exploration of this connectedness by addressing 

the “processes of interactions” directs the focus toward historical and cultural settings, so to 

understand the meaning the participants bring to the experiences requires acknowledgement of 

personal, cultural, and historical experiences (Creswell, 2013, p. 25). Understanding social 

construction means a better understanding of gender and disability in relation to STEM fields. 

 The collection of participant perceptions allow for multiple and varied meaning 

(Creswell, 2014) that can only come into being by the participants’ expression of their 

interactions with their environment. Their experiences may be completely different than others 

and completely unique. However, since the experience happens in public out in society, 

understanding the interplay between person and environment and comparing that interplay to 

other participant experiences helps to bring understanding and meaning to the experiences 

toward a STEM path. 

 Constructing knowledge about women with disabilities in STEM professions achieved 

the purpose of this study. A focus on statistical analysis using measures such as academic 

achievement, numbers of people supervised, salary, family members influenced, may be useful, 

but the story would not have been told. The researcher desires understanding of the participants’ 

own meaning of their experiences.  

Theoretical Perspective: Social Justice 

 In conjunction with working under the constructivist epistemological frame, this study is 

guided by the theoretical perspective of social justice. A theoretical perspective “provides an 

overall orienting lens for the study of questions… [or] … issues of marginalized groups [and] 
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shapes the types of questions asked, informs how data are collected and analyzed, and provides a 

call for action or change” (Creswell, 2014, p. 64). This fusion of constructivist epistemology and 

social justice theoretical perspective helps to shape the research methodology and methods. The 

foundation of social research includes epistemology, theoretical perspective, methodology, and 

methods. Angrosino and Rosenberg (2013) described two components to social justice as a 

theoretical perspective: affiliate with a group who are marginalized by mainstream society and 

ask questions and search for answers through members of the group and their knowledge. 

Utilizing each of the components of qualitative research and the components of social justice 

theoretical perspective, each part of the study is then supported (Crotty, 1998). 

 Social justice theory is seen as the obligation of all people to apply moral principles to 

society, its systems, institutions, and its peoples (Angrosino & Rosenberg, 2013). Cazden (2012) 

describes social justice theory with three elements: economic - concept of redistribution, cultural 

- concept of recognition, and political -concept of representation. A study of women with 

disabilities in STEM professions touches each of these elements. Desivlya Syna, Rottman, and 

Raz (2015) connect the concept of representation when recognizing potential exclusion of 

vulnerable social groups from meaningful participation in employment, especially in the shifts of 

the general job market due to the recent recession. Desivlya Syna et al. (2015) continues the 

social justice connection by pointing out that employability prospects are influenced by factors 

such as gender, social class, ethnicity, and disability. The social construction of disability - 

focused on the kind and type of help those with disabilities receive from the world around them 

(Wendell, 2013), in an interplay with representation. Those who are making the decisions 

(Cazden, 2012) influences opportunity for those with disabilities and creates a social justice 

concern. 
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 Social justice theory can be applied to issues concerning women with disabilities 

employed in STEM careers in several ways. For example, concerns such as equal opportunities 

in relation to employability. The presence of networks and lobbies promoting opportunities for 

dominant groups while leaving marginalized members of society behind (Desivlya Syna et al., 

2015) is a social justice issue. The lack of equal opportunities may be linked to discrimination, 

“notoriously hard to research or to measure” (Thornton, 2005, p. 67) and can contribute not only 

to discrimination against people with disabilities (Villanueva-Flores, Valle-Cabrera, & Bornay-

Barrachina, 2014), but add an additional burden to women in STEM professions (Bernstein, 

2011), adding several critical layers to the lens of social justice worth investigating. While a 

recognition exists that employing people with disabilities is in everyone’s best interest, access to 

employment and appropriate accommodations have been identified as social justice issues 

(Rimmerman, 2013), which can be directly applied to the concept of women with disabilities 

within STEM careers.  

Methodological Approach 

 A case study approach was the methodology chosen for this study. Creswell (2014) 

defines case study as “an inquiry… in which the researcher develops an in-depth analysis of a 

case,….bounded by time and activity, and researchers collect detailed information using a 

variety of data collection procedures over a sustained period of time” (p. 14). Yin (2014) further 

defines case study using a twofold view: (a) as an empirical inquiry that investigates a 

contemporary phenomenon in depth within a real world context and (b) relies on multiple 

sources of data that triangulates into a result standing on theoretical propositions to guide data 

collection and analysis. Case study provides a way for a researcher to understand a real life 

phenomenon. 
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 Case study research allows flexibility in the use of particular theoretical frameworks 

(Merriam, 2009). The purpose of case study is not to reveal universal truths, but contribute to 

insights or context specific understanding through a dialogue oriented and analyzed through the 

appropriate context (Järvensivu & Törnroos, 2010), in this case, the constructivist stance. 

Context specific understanding, specifically the understanding of the life trajectories of women 

with disabilities in STEM careers, ties in well with the use of case study, constructivism, and 

deriving meaning from the participants (Lincoln & Guba, 2013) for gaining insight into the 

individual’s experiences of successful STEM employment. Case studies “involve the study of a 

case within a real-life contemporary bounded system over time, through detailed, in-depth data 

collection involving multiple sources of information” (Creswell, 2013, p. 97). Creswell (2013) 

suggests participants have a wide variation in order to “fully describe multiple perspectives” (p. 

156) of the study. 

 This case study inquiry concerning women with disabilities and their experiences 

drawing into STEM professions follows Yin’s (2014) structure by proposing a case study’s 

questions, propositions, choosing a unit of analysis, linking the data to the propositions in a 

logical way, and providing some criteria for the finding’s interpretations. In the case study 

method of inquiry, the researcher has no ability to manipulate the behaviors of the participants in 

the study (Yin, 2014) and focuses on a deep understanding of the contemporary events of the 

participants (Creswell, 2013). A case study should be utilized when focusing beyond simple 

historical information; there is inclusion of direct observation interviews with people directly 

involved, and analysis of appropriate documents (Yin, 2014). These all-important characteristics 

of case study research are present in this study.  
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Yin (2014) suggests “how and why” questions are the center of the case study, with the 

development of propositions which become the focus of what should be “examined within the 

scope” of the study (p. 30). This connection of what is to be examined requires choosing the unit 

of analysis (Yin, 2014), which in this study was women with disabilities successfully employed 

in a STEM career. A bounding of the study, through the unit of analysis, maintains the time and 

place (Creswell, 2013) and also narrows the focus and types of how and why questions to be 

asked (Yin, 2014). The researcher then links the unit of analysis to the questions and 

propositions and provides an interpretation of the findings (Creswell, 2013). The connections 

between the cases, or causal lines (Yin, 2014), help to explain the phenomena of women with 

disabilities successfully gaining STEM employment.  

Participants and Sampling 

 Participants with a story to tell are essential sources of data for case study (Creswell, 

2014). Participants for this study were women with at least one self-identified disability currently 

employed in a recognized STEM field. Participants were qualified according to the current ADA 

criteria. The participants needed to be employed a minimum of 6 months in a Standard 

Occupation Classification (SOC) identified STEM position.  

 Purposeful sampling strategy was used to locate participants in this study. Three major 

components of purposeful sampling include: defining the participants, sampling types, and 

necessary sample size for data saturation (Creswell, 2013). The maximum variations sampling 

was employed so as to “document diverse variations of individuals based on specific 

characteristics” (Creswell, 2013, p. 158) mentioned previously. This technique determines in 

advance the characteristics that differentiate the participants, in this case differentiating the types 

of disabilities in the sample reflecting differing perspectives. Access to the participants was 
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accessed directly through social media and among “gatekeepers” or the person who has access to 

the participants (Bogdan & Biklen, p. 85) such as professional associations and human resource 

departments of STEM based employers. Opportunistic and snowball sampling techniques were 

utilized in order to acquire participants through other networks of people within the STEM 

community. Creswell (2014) suggests for a quality case study a range of four to five cases are 

needed in order to reach a point of data saturation. Data saturation is a state where additional 

cases would not bring new perspectives to the study. Merriam (2009) describes data saturation as 

“adequate engagement….[where the researcher] begins to see or hear the same things over and 

over again, and no new information surfaces as [the researcher] collects more data” (p. 219).  

 Several pathways were used to locate participants. An email was sent to STEM based 

companies, professional associations including scientists, engineers, industry groups, as well as 

other organizations interested in STEM topics (see Appendix A), and asked to forward the 

researcher’s contact information as well as information concerning the study to any interested 

individuals who met the criteria. Additionally, Appendix B includes social media invitations 

used for STEM interest groups, disability based interest groups, and women’s groups found on 

Twitter, Facebook, and LinkedIn to widen the net of possible participants. Gateway individuals 

did not provide participant information as the participant contacted the researcher and received 

an email with further information about the study (see Appendix C). The participants selected to 

continue through the study were emailed contact information (Appendix D) with a copy of the 

Informed Consent document (Appendix E) attached and sent.  

 Once recruitment was completed, four participants were selected to participate in the case 

study. Two participants were gained through a LinkedIn contact with access to several STEM 

centered list serves. One participant was gained through a contact provided by a member of the 
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dissertation committee. The final participant was found through a personal contact who 

connected me to a gateway contact within the company. Participant profiles will be presented in 

Chapter 4.  

Data Collection Procedures 

 Data collection, in conjunction with case study methodology, can include a variety of 

forms of evidence (Yin, 2014). The collection of evidence draws on multiple sources of 

information to support the data analysis process (Creswell, 2013, see Appendix F). Yin (2014) 

identified six sources of evidence including documentation, archival records, interviews, 

observations, participant observations, and physical artifacts. Data collection methods specific to 

this study included semi-structured interviews, demographic and personality questionnaires, and 

documentation from the participants’ place of employment.   

Interviews 

 Yin (2014) describes interviewing as “guided conversations” (p. 110); while having a 

specific focus of inquiry, the questions themselves are fluid, not rigid. The semi-structured 

interview allows the participant a more open-ended structure, so the individual participant can 

show how they might look at the world differently than others with questions that are more 

flexibly written and the order of the questions more organically presented (Merriam, 2009). 

Latitude within qualitative interviewing structure offers the researcher the opportunity to “pursue 

a range of topics and offer the [participant] a chance to shape the context of the interview” 

(Bogdan & Biklen, 2007, p. 104). Shaping created opportunity to gain comparable data across 

the participants while the semi-structured interview allowed flexibility for the researcher to 

structure the topic at hand (Bogdan & Biklen, 2007) to gain more insight into the participants. 
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This study used a semi-structured interview format with the researcher guiding and 

prompting with room for both participant and researcher to explore the topic. The interview 

topics, guide and questions are found in Appendices F and G. These questions were tested in a 

pilot interview with a volunteer who met the criteria for study participation. The volunteer 

provided feedback and helped to validate the questions after the pilot interview was completed.  

 Case study supports different types of interviews including prolonged interviews (Yin, 

2014). Within the prolonged interview, interviewees were asked about interpretation, opinion, 

people and events, their insights, explanations, and meanings for occurrences in their life. 

Seidman (2013) described three phases of interviewing:  

1) Life history: the interviewer’s task is to put the participant experience in context by 

asking him or her to tell as much as possible about him or herself in light of the topic 

up to the present time. 

2) Details of experience: The purpose of the second interview is to concentrate on the 

concrete details of the participant’s present lived experience in the topic area of the 

study and to reconstruct these details. 

3) Reflection on the meaning: In the third interview, the participant is asked to reflect on 

the meaning of her experience. The question of “meaning” is not one of satisfaction 

or reward, although such issues may play a part in the participant’s thinking. (pp. 21-

22) 

Seidman’s (2013) framework to inquire about and understand the experiences of women with 

disabilities in STEM as they developed their professional careers was used to guide the 

interviews. Understanding the meaning of the experiences of these participants in conjunction 
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with participant reflection on meaning allows for another path of open expression and therefore 

deeper understanding of the experience.  

 A good interviewer builds rapport with their participants. Rapport indicates comfort level 

between researcher and participant and the “ease of exchanges between interviewer and 

interviewee” (Morgan & Guevara, 2008, p. 728). An appropriate level of rapport is a 

consideration of a qualitative study utilizing interviews as a method of data gathering. The 

researcher must prepare and reflect on the interview (Creswell, 2013) to conduct a quality 

interview. The quality of the interview is dependent on the building of a relationship of trust 

(Creswell, 2013; Merriam, 2009; Seidman, 2013). Trust is inherent within the idea of rapport. A 

balancing act is required to avoid too much rapport, which could impact the researcher-

participant relationship by creating a “we” relationship, which may confound the participant 

reconstruction of their experience “[who’s] meaning is being made” (Seidman, 2013, p. 98). 

Seidman (2013) also notes the interview relationship needs to be controlled; too much control or 

too little control might lead to distortion of the reconstruction by the participant. 

 Ways to create appropriate rapport include beginning the relationship with some 

formality (Seidman, 2013), using good listening skills (Creswell, 2013), being respectful, non-

judgmental, and non-threatening (Merriam, 2009) - all hallmarks of a good interviewer. Further 

methods to establish rapport include multiple points of contact before the interview and using 

getting to know questions (Seidman, 2013) or scaffolded questions at the beginning of the first 

interview to reach a friendly but not a friendship level of the relationship.  

Each participant participated in three interviews: The life history interview of 

approximately 60 minutes in duration, the detail of experience of approximately 120 minutes in 

duration, and a reflection on meaning interview of approximately 60 minutes. Participants chose 
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the location and time of the interviews to best suit their particular situation and availability. 

Three of the participants were interviewed using Skype due to distance from the researcher. One 

participant was local and was interviewed in person. The first interview was held at a local 

coffee shop at the request of the participant. Due to the noise level at the location, the remaining 

two interviews were conducted at the researcher’s home by mutual agreement. CART, real-time 

captioning service, was utilized for eight of the nine interviews. The Skype interview where 

CART was unavailable due to a conflict, the CART transcriptionist created a transcript from the 

audio recording provided by the researcher after the interview was complete. 

Demographic and Personality Questionnaire 

 The demographic and personality questionnaire (see Appendix G) specifically developed 

for the study included items adapted from several sources. The mindset questions were chosen 

from Dweck’s (2009) work in the theories of intelligence. The introvert / extrovert temperament 

questions were derived from Cain’s (2013; 2016) Quiet Quiz. Both Dweck’s and Cain’s 

instruments are published for common use. The three mindset questions measured on a 6-point 

scale from 1 (Strongly Disagree) to 6 (Strongly Agree) are rated by the extent the participants 

agreed with the following statements: “You have a certain amount of intelligence, and you can’t 

do much to change it,” ”Your intelligence is something that you can’t change very much,” and 

“You can learn new things, but you can’t really change your basic intelligence.”                               

Individual perceptions of intelligence as “fixed” or unchangeable results in higher scores. Lower 

scores indicate individual perceptions of a “growth” or changeable intelligence possibility. The 

high internal consistency of scores of reliability (= .94 to .98) and high test–retest reliability 

over a 2-week period (r = .80) (Dweck, Chiu, & Hong, 1995) supported the use of this 

instrument. The demographic questionnaire can be found in Appendix H. The use of a 
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questionnaire within a case study methodology allows for triangulation, or the use of multiple 

sources of evidence (Yin, 2014), to support learning about and describing not only the 

experience of these women, but to corroborate the interview information provided by the 

participants. 

Documents from Place of Employment 

 Documents provided an additional source of data. Materials provided by the participants 

as well as publicly available materials from the internet related to employment were obtained. 

Documents included websites, employee handbooks, benefit information, annual reports, and 

recruitment materials. The documents were then viewed and analyzed in order to provide 

description (Anfara et al., 2002; Creswell, 2013) of the employment environment. 

Data Recording and Storage 

Interviews were digitally recorded and the researcher took field notes during the 

interviews to focus on what the participants were saying while taking into account body language 

and tone, identified as important tools for the qualitative researcher (Creswell, 2013; Seidman, 

2013). To assure a voice record was maintained, two sources of recording were used - a 

standalone digital recorder and a password protected iPhone voice recorder application as a 

backup. In addition, a real time transcription service was utilized. The individual who served as 

the transcriptionist is a certified court reporter and is bound by professional ethics for 

confidentiality and was present through Skype if possible, or accomplished the transcription 

from the voice recording. The real time transcription, when utilized, was visible to the researcher 

on a lap top screen. Upon conclusion of the individual interview sessions, a rough draft transcript 

was sent to the researcher by email, then compared to the audio recording to create a verbatim 

transcript. In addition to the transcripts, field notes which reflect the researcher’s more personal 
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sense of the research journey by writing “speculation, feelings, problems, ideas, hunches, 

impressions and prejudice” (Bogdan & Biklen, 2007, p. 12) allowed for reflection and 

improvement. The data are stored on a password protected computer accessible only to the 

researcher. Data will be stored for a minimum of 3 years and destroyed when deemed no longer 

useful for research purposes. 

Ethical Considerations 

 Qualitative research requires high ethical standards to produce a high quality and trusted 

study. To maintain this level of ethical standards, Bogdan and Biklen (2007), Creswell (2013), 

and Merriam (2009) describe several actions a researcher can take to assure ethical issues are 

accounted for; specifically, explaining the purpose of the inquiry though informed consent, 

institutional review board approval, confidentiality, and data reporting. Addressing these issues 

in conjunction with a professional relationship between research and participant will protect the 

participants in an appropriate way as they share their experiences during the study. 

Institutional Review Board 

 The Drake University Institutional Review Board’s process for approval of research 

studies was followed to ensure the safety of participants and informed consent procedures are 

current. The researcher completed the Collaborative Institutional Training Initiative Social and 

Behavioral Responsible Conduct of Research in September 2014 and the National Institutes of 

Health Protecting Human Research Participants in January 2015. Completion of these courses 

provides evidence for the researcher’s background in relation to human subjects’ research. 

Approval from the Institutional Review Board was received, and the recommended changes were 

implemented before data collection procedures as previously described were carried out, 

ensuring a study of high ethical standards.  
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Informed Consent 

 Informed consent is critical to an ethical study. Yin (2014) reiterates the responsibilities 

of a case study research focusing on a “contemporary phenomenon in a real world context” (p. 

78). As an obligation for ethical research, Yin continues by identifying informed consent 

considerations: 

 gain informed consent, 

 ask for volunteers, 

 avoid harm to participants, 

 protect privacy and confidentiality, 

 and consider the vulnerability of particular groups, in this case women with disabilities in 

relation to discussing job conditions and ADA implications of their employment. 

The informed consent document for this study is contained in Appendix E. 

Confidentiality 

 Confidentiality is paramount in qualitative research to avoid participation causing 

unforeseen consequences, as well as the existence of a roster, which could open future requests 

to participate in research by the researcher or anyone else (Yin, 2014). Pseudonyms, where the 

only master list is present on the researcher’s password protected computer, as well as 

pseudonyms for employer and location, were used.  

Reporting of Findings 

 Reporting the findings within an ethical framework requires “tell[ing] the truth when you 

write up and report your findings” (Bogdan & Biklen, 2007, p. 50). Recognizing that there may 

be ideological pressures to indicate particular results, data must not be “fabricated or distorted” 

(Bogdan & Biklen, 2007, p. 50. Findings should be reported honestly (Creswell, 2013), with a 
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recognition that researcher bias may exist (Merriam, 2009). This study is structured using case 

study methods and data collection procedures to address ethical issues to ensure a high-quality 

study. 

Data Analysis Procedures 

 Case study research data analysis centers on making sense of the data (Creswell, 2014; 

Merriam, 2009). The process of sense making has been described as peeling an onion (Creswell 

2014), or segmenting (Merriam, 2009) into parts and then putting the parts back together. This 

study accomplished data collection and data analysis concurrently, as Merriam (2009) exhorts 

the researcher to start immediately after the first interview. Although every interview and 

demographic survey, all field notes and documents were analyzed, not all of the data were used 

in the analysis due to the large amount of data available (Creswell, 2014). Winnowing (Creswell, 

2014) was accomplished by aggregating the data into seven themes with twenty-two subthemes 

which answered the research question (Merriam, 2009).  

 Keeping the research questions in mind, Creswell (2014) was followed with a two level 

data analysis: a) a more general analysis describing the case and developing themes and b) 

analysis according to the specific qualitative design, in this instance, case study. The data were 

analyzed for description of the cases and produced relevant themes. The primary stage was to 

read the verbatim transcript for overall meaning. Field notes were added to the transcripts,  

memos, observer notes, and comments (Merriam, 2009) in order to “play” with the data in order 

to draw tentative conclusions based on the “weight of the evidence” (Yin, 2014, p. 132). An 

expanded list was created by the researcher through reading the verbatim transcript several times 

and making notes, thoughts and conjectures so as to inform possible changes before the next 
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interview, as suggested by Merriam (2009). Each transcript was coded for categories and themes 

utilizing NVivo qualitative software.  

Open coding 

Merriam (2009) suggests that the researcher create categories to reflect words or concepts 

relating to the research questions. This expansive use of the developing codes serves to “identify 

segments of the data that might be useful” (Merriam, 2009, p. 178) to begin the analysis and 

create description (Yin, 2014) for the case study. Creswell (2013) suggests a range of 25 – 35 

categories.  

Axial coding 

Second level coding was conducted to gain a detailed description of the connections 

between the individuals for data analysis (Bogdan & Biklen, 2007; Creswell, 2014). Merriam 

(2009) describes axial coding as going beyond descriptive coding with codes developed from 

interpretation and reflection on the meaning of the open codes. The researcher compiled a master 

list of patterns and regularities (Merriam, 2009) from the open coding process listed in Appendix 

I, and created five to seven themes as recommended by Creswell (2013). 

Design Considerations 

Qualitative research has a great diversity of approaches, and a central concern is the 

trustworthiness of the report of the phenomena under study (Lincoln & Guba, 1985). The 

recognition that qualitative research often has a lack of trust from the community of scholars 

(Yin, 2014) heightens the importance of a set of evaluative criteria to assure quality research 

(Ambert, Adler, Adler, & Detzner, 1995; Creswell, 2013; Denzin & Lincoln, 2013; Lincoln & 

Guba, 1985). One set of evaluative criteria developed by Lincoln and Guba (1985) defines the 

idea of “trustworthiness” (p. 290). The researcher should convince readers that the study has 
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worth through the following four concepts: credibility, transferability, dependability, and 

confirmability. The next section describes how these criteria were applied to this study.    

Credibility 

 Credibility as defined by Lincoln and Guba (1985) describes a process to make it “more 

likely that credible findings and interpretation will be produced” (p. 301) and is an important part 

of qualitative research. Components of credibility include: prolonged engagement and 

triangulation, external check on the research process, and member checking (Anfara et al., 2002; 

Krefting, 1991; Lincoln & Guba 1985; Yin, 2914).  

 This study addressed each of the main components of credibility. Three separate semi-

structured interviews, with a minimum of two contacts preceding the interviews, addressed the 

concept of prolonged engagement. Pilot testing of the interview questions enhanced credibility 

(Creswell, 2013; Yin, 2014) by creating the opportunity to adjust the questions or the research 

methods before study deployment. After the interviews, participants received a transcript of their 

interview to read and to respond with corrections. Member checking is “the single most 

important way of ruling out the possibility of misinterpreting the meaning of what participants 

say and do and the perspective they have on what is going on” (Maxwell, 2005, p. 111) as well 

as guarding against research bias (Seidman, 2013). The feedback from the participant was 

integrated into the transcript and notes. The use of the constant comparative method (Yin, 2014) 

also raises the trustworthiness of the study, by following the stated procedure to continually 

cycle through the data to address possible counter arguments or alternative explanations of the 

data. The peer editing nature of a dissertation committee also enhanced the opportunities to 

discern alternative reasons for research findings from this study. 
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Transferability 

 Transferability is a concept of accuracy primarily seen in quantitative research. Lincoln 

and Guba (1985) place transferability as most likely impossible within qualitative research due to 

the role of context and time. Merriam (2009) further stated that the idea of transferability or 

generalizability does not easily pertain in qualitative research due to the nature of the inquiry; the 

stories of a small group of non-random participants mean the researchers want to understand the 

particular phenomenon in depth, not what might be the case for many people. The responsibility 

for transferability rests with those who might wish to apply the information (Creswell, 2013; 

Krefting, 1991; Lincoln & Guba, 1985; Merriam, 2009).  

 The researcher must provide several components for another to apply the study to a 

different context. The use of “thick description” (Creswell, 2013; Krefting, 1991; Lincoln & 

Guba, 1985; Merriam, 2009) and the use of a database (Yin, 2014) provided data, information, 

and context for the study. Thick description for all interviews and as much detail as possible on 

the workplace settings for each participant is provided in the following two chapters. The 

participants chosen represent a variety of women with disabilities in STEM fields to provide a 

wider range of information for future applications of the study to other contexts.  

Dependability 

 Dependability relates to whether the study results are consistent with the data collected 

(Merriam, 2009). The first step to dependability is to make public the process used to produce 

the data and the creation of the final product (Anfara et al., 2002; Lincoln & Guba, 1985). 

Lincoln and Guba (1985) and Merriam (2009) suggest triangulation and peer examination as 

methods to address dependability or reliability of a study.  
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 The researcher addressed study consistency by taking careful notes, for reflection and 

also to make appropriate changes to the procedures of the study. Peer review assisted 

dependability by providing insight as the process unfolded and to maintain best methodological 

practice. Triangulation, or collection of data through multiple methods (Merriam, 2009) through 

multiple interviews, member checking, and use of outside documentation enhanced the internal 

consistency of this study. 

Confirmability 

 Confirmability describes neutrality on the part of the researcher to present data reflective 

of the participants and not tainted by bias or subjective perceptions (Lincoln & Guba, 1985). 

Ways to address confirmability include many of the processes previously mentioned including 

member checking to ensure accurate data (Creswell, 2013), triangulation, peer examination, and 

reflectivity (Krefting, 1991; Lincoln & Guba, 1985; Merriam; 2009). Establishing researcher 

positionality and bracketing (Crotty, 1998) is one process for reflectivity. As suggested by 

Krefting (1991), strategies employed by the researcher included keeping the raw data from 

multiple interviews, notating coding strategies and theme development, as well as member 

checking the interview transcripts and the resulting themes to enhance confirmability of the 

research study. 

Delimitations 

 This study is delimited to women with disabilities who are currently employed in a 

STEM field. Specifically, this study explored the experiences of women employed within the 

United States in a STEM field recognized by the Standard Occupation Classification System.  
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Limitations 

 Limitations may exist for this study. Participants were asked to reconstruct their 

experiences as children, students, and professionals which may be less accurate (Seidman, 2013) 

and filtered (Creswell, 2014) due to the passage of time. The ability to articulate experiences 

varied between the participants (Creswell, 2014). The recognition that the researcher is a 

member of the sample population means possible researcher bias must be acknowledged and was 

addressed through peer review procedures. 

Summary 

 A qualitative case study approach was used through a constructivist epistemology 

framework utilizing a social justice theoretical perspective. Participant and sampling approaches, 

description of data collection procedures through the use of three part semi-structured interviews, 

enhancement with document analysis, and limited observation of the participant environment 

were explained. Ethics and trustworthiness considerations, including credibility, transferability, 

dependability, and confirmability were addressed as well as delimitations and limitations of the 

study to ensure an appropriate research process.  

 



65 

 

 

CHAPTER 4                                                                                                                       

RESEARCH SETTING AND PARTICIPANT PROFILES 

 Provided in this chapter is an in-depth description of the research settings for each 

participant. The descriptions of the research are followed by the participant profiles, which 

include summarized demographic information. Pseudonyms are used for all participants in order 

to protect their identity. Certain descriptive data are provided in ranges and some descriptive data 

are intentionally withheld from the narrative in an effort to further protect the identity of the 

participants. This chapter establishes profiles to provide context (Bogdan & Biklen, 2007), and 

tables with the narrative component are presented in order to understand one aspect of the real-

life experiences of the participants within their research settings. 

Research Setting Profiles 

 Bronfenbrenner’s Bioecological Model (2005) conceptualizes numerous microsystems 

within a person’s environment having strong influence on an individual’s development. The 

research settings for each of the participants focused on place of employment, and intertwine the 

microsystems to create the mesosystem for each of the study participants.  

 The four workplace sites where the participants are employed serve as the research 

setting for this study. Their environments were examined through public information published 

on the company website and available annual reports as well as data from the in-depth interviews 

of each of the participants. Table 4.1 provides descriptive information about each place of 

employment to help understand the nature of the work environment.  
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Table 4.1 

Descriptive Information for Participant’s Place of Employment 

Place of 

Employment 

 

Participant 
Industry 

Sector 

# of 

Employees 
Region 

# STEM 

Positions 

in State2 

# Persons 

with 

Disabilities 

% 

STEM 

positions 

 

Multiple 

Level Govt. 

Agency 

 

Katherine 

 

Public 

 

150-200 

 

South 

 

160,000-

185,000 

 

NA 

 

NA 

 

U.S. 

Government 

 

Pat 

 

Public 

 

700,000-

800,0001 

 

East 

 

160,000- 

185,0003 

 

10,000-

11,000 

 

20% 

 

State Agency 

 

Anna Public 

 

300 - 400 

 

Eastern 

Seaboard 

 

65,000-

85,000 

 

NA 

 

NA 

 

Multinational 

Agriculture 

Company 

 

Carla 
Private 

 

10,000 – 

15,000 

 

Midwest 

 

45,000-

65,000 

 

 

NA 

 

 

NA 

Note: All data in the table are based on most current information available 

Note: Ranges are used to protect the participants’ identity 
1As of June 30, 2017: All Agency Civilian Employees   2Adapted from “Number and Proportion of STEM Jobs by 

State” by J. Wright, 2012. 3State of current employment 

 

Katherine’s Workplace 

 Katherine works in a multi-level state agency in a large southern city. Her department 

contains approximately nine people, the majority being men. She does not know of another 

individual who has a disability. The facility is newer and she described where she works as an 

open “tech farm” feel with lots of glass and light. The facility is secured by access keys and is 

laid out on multiple floors. 

 The website for the agency, found easily through a Google search, has information 

commonly seen concerning different departments and services available to the public. The 

employment section of the website clearly states the agency is an Equal Opportunity Employer 

(EOE) and specifically states the agency does not discriminate on the basis of race, color, age, 

national origin, sex, religion or disability.  
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 Katherine provided a comprehensive employee handbook which addressed equal 

employment opportunity especially prohibiting harassment, discrimination or the unlawful 

treatment by anyone within or outside the organization. Workplace policies, including typical 

concerns such as leave time, benefits, and discipline procedures, are present; however, 

exploration was required to locate the accommodations process. The agency’s process of 

accommodation begins with the employee stating a need to their immediate supervisor and a 

clear chain of responsibility is noted in the policy.  

Pat’s Workplace 

 Pat works for the United States Government. Her work area is composed of 

approximately 50-60 people of which perhaps two others have a disability. Her team is 

composed of roughly 10 people. Pat described her work station as a windowless engineering type 

lab with computers and equipment scattered throughout the space. The workplace is in a secured 

campus with guards and Pat only has access when authorized. 

 The Federal agency where Pat is employed has a copious presence on the internet. 

Directives of all types can be found with a general Google search. Information concerning the 

hiring of persons with disabilities is easily found. Recruitment of persons with disabilities is 

done through a special Hiring Authority. The Office of Disability Employment Policy aids in 

recruitment for the hiring of persons with a disability by providing information and training to 

federal agencies. USA Jobs, the federal government job application portal, while not showing a 

statement concerning avoiding discrimination in hiring, has sections specific to hiring persons 

with disabilities. Currently 1% – 3% of this particular agency’s employees are identified as 

having a disability. 
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 Pat did not offer any materials specific to her work place policies, directing me to the 

internet for information. While accommodation policies are present on the internet, the policies 

are general reminders for supervisors and managers to consider not only their office budget, but 

the budget of the entire agency when considering accommodations for a hire or for an employee. 

Specific processes were not easily discovered on the internet. Pat described her accommodation 

process as beginning with her immediate supervisor and he or she would work with human 

resources to address the need.  

Anna’s Workplace 

 Anna works for a state agency in a large city on the eastern seaboard. Her department 

contains approximately 15-18 individuals and she did not state whether there were other persons 

with disabilities in her workplace. The facility is a typical office environment and she currently 

shares an office with one other person.  

 The website for the agency, provided by Anna through email, is also easily located 

through Google. The website has links to all of the different departments and contact information 

for several individuals within the organization. A commitment to non-discrimination in hiring 

and employment was not found on the website or in the links Anna sent. Internal materials such 

as handbook or workplace policies also do not appear to be public documents. Since workplace 

policies are not available, understanding the accommodation process is not available. Anna 

described the process as working with her supervisor if a need were to arise. The supervisor 

would then provide the accommodation or work with the human resources department to provide 

the resource. Anna did state most of her accommodations are not ongoing needs. 
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Carla’s Workplace 

 Carla works for a multi-national agriculture company in a large Midwestern city. While 

her job location contains thousands of employees, her team is composed of four people. She 

mentioned other people with hearing impairments, but did not describe other employees with 

disabilities, although there is a workplace-supported support group for people with disabilities or 

those who have family members with disabilities. Carla described her workspace as a “cubical 

farm” with “pink noise” noise generators whose purpose is to contain sound within the area of 

the cubical rather than echoing throughout the large space.  

 The website for the company is very easily located. The website is customer focused for 

sales and services. A career link on the home page leads directly to a job search page and a 

statement specifically encouraging persons with disabilities to apply, and a link to seek 

assistance if needed to make an application is also available. No public information is available 

on the number of persons with disabilities employed by the company and this information was 

not contained in the information shared by Carla. 

 Carla did provide policy information in regards to reasonable accommodations to 

qualified individuals with known physical or mental disabilities. The policy is comprehensive 

with definitions of terms and provides a clear pathway for all employees to request an 

accommodation through their supervisor or human resources. The policy also indicates that 

discipline or retaliation for making such a request would not be tolerated within the company.  

Participant Profiles 

 The participants for this study were employed in their STEM position for a minimum of 

six months and described as possessing an ADA defined disability. A profile for each of the four 

participants describes her background, family, education, workplace experiences, and reflection 
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on the life trajectory to their current position. Table 4.2 provides demographic information for 

each participant with chosen information concerning place of employment. Pseudonyms were 

provided for each participant, work location, and state in order to protect her identity.  

Table 4.2 

Participant Demographics 

Name 

Work 

Place/ 

Location 

 

Income Position 
Time in 

Position 
Age 

Highest 

STEM 

Degree 

Disability 

Katherine 

 

 

Multi- 

Level Govt. 

Agency/ 

South 

$50,000 

to  

$74,999 

Data Scientist 1 – 2 

years 

30-39 MS Mobility 

Pat 

 

 

U.S. Govt. 

East 

$100,000 

to 

$124,999 

Mathematician 6 – 18 

months 

 

40-49 

 

Ph.D. Legally 

Blind 

Anna 

 

State 

Agency/  

Eastern 

Seaboard 

$100,000 

to 

$124,000 

Web Developer 2 – 3 

years 

30–39 BA Mobility 

 

Carla 

 

Agriculture 

Company/ 

Midwest 

Over 

$125,000 

Research 

Scientist 

30 – 35 

years 

60–69 BA Hearing 

Impaired 

 

 The following descriptions provide an account from each participant’s perspective of her 

experiences toward gaining and sustaining a STEM position in the field and begin the 

exploration of the factors influencing those experiences.  

Katherine  

Katherine is in her early 30’s, single, and employed fulltime as a data scientist for a 

multi-level governmental agency. She holds three university degrees. Her current income from 

her job is between $50,000 – 74,999 per year.  

Overview. Katherine is a straightforward, well educated, and articulate young woman. 

Thoughtful and reflective, she carefully considered, with long pauses, each and every question 
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posed through the interview process. She described herself as a “jack of all trades; master of 

some.” This self-description perhaps reflects her long academic career, a continuous progression 

from her undergraduate engineering degree to the completion, at the same university, of a double 

master’s program. Two of her three earned degrees are considered STEM degrees. An only child, 

her father holds a doctorate in a STEM field. Katherine was diagnosed with her disability at 11 

months of age. Katherine described her disability as having difficulty with range of motion. She 

uses an electric wheelchair for mobility and has done so throughout her life. She currently lives 

alone in a house in the suburbs of a major city in the South where she utilizes paid personal 

assistants to assist with her personal needs. Her parents live in the area and her mother, when 

needed, is a backup personal assistant. 

Family background. Katherine is an immigrant to the United States having arrived with 

her parents at a young age. Her father pursued a doctorate at a Midwestern university until she 

was in the 9th grade. The main reason for coming to the U.S. was the Americans with Disabilities 

Act (ADA) which she described as “why my parents brought me here…. I mean, it’s 

everything….It’s my education.”   

 Katherine reiterated several times the value of education as an especially strong message 

received from both her parents. The attitude of financial independence accents the value of 

education when Katherine described her new ability to treat her family: 

I'm pretty much independent at this point. In fact, my dad, he is an economist so he is 

very into the financial side of things and this past year I started to treat them to things. 

For example we went on a vacation together in April and then in June I took my dad out 

for a fancy dinner for his birthday. And he would brag to all his friends that, ‘my 

daughter paid for this.’ 
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 The importance of independence appeared early as Katherine’s father was very busy with 

his own schooling and her mother lacked a strong ability to speak English. This impacted 

Katherine as she learned to be a self-advocate fairly early in her life. As immigrants, Kathrine’s 

parents did not have the cultural and institutional knowledge of the community and depended on 

those institutions to provide what was necessary for Katherine, especially in relation to her 

schooling. 

 Her parents remain involved in her life; as mentioned previously, her mother provides 

backup personal care, and they own the house which Katherine currently rents. Katherine 

describes her relationship with her parents as “interesting” due to these continuing connections 

centered to the presence of her disability. 

Viewpoint of disability. When asked to describe what having a disability is like, 

Katherine had this to say. 

Living in an environment or world that wasn't made for you. And having to engineer your 

way out of it every single day. Having to come up with solutions to do the things that you 

want to do because the world was not set up for my body. 

This idea of the world not made for them is present for all the participants, albeit in different 

ways depending upon the nature of the disability.  

 When asked whether she thought of herself as disabled, Katherine (along with all the 

other participants) gave a resounding ‘NO.’ Katherine described the point in time where she first 

felt disabled through a short story: 

The first time really I felt disabled was when I was in my early 20’s, I was actually 

diagnosed with a major health issue. And I really had to slow down. I took a couple of 

semesters off of school. I couldn't do much. I just slept a lot. 
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Through this experience, Katherine discovered the social services available to assist persons with 

disabilities. While she self-described as a self-advocate through her childhood and schooling, the 

health episode “was the first time where it hit me that, oh, yeah, I'm disabled.” 

 This is in contrast with Katherine’s perception of her parents’ views on her disability. She 

perceives her parents’ views as very different from each other.  

My mom has always been the one that's overly cautious and afraid of risk, so she doesn't 

want to put me in any danger of further disability or injury related to my disability or 

anything like that. And usually, when provided an obstacle, [she is] either… very 

stubbornly able to push through it, but most of the time she struggles a lot with coming 

up with solutions to problems. 

My dad is the exact opposite. He has always been the one who has asked, why 

not? And said, how can we do this? And pushed me to do new things regardless of 

whether or not he thought I could do it or not. It was expected that I would. 

The general message Katherine received from her family is the expectation of “my family 

expected me to be a kid, a regular kid.”  

Education experience. Katherine attended a public school through middle school in a 

Midwestern city while her father completed his Ph.D. work at a major university. Early during 

her high school career her parents moved to a large southern city and she completed her 

education at a suburban public high school. Katherine attended a major university in the same 

area where she graduated high school. 

K-12 experience. Katherine was mainstreamed in school and provided a personal care 

assistant to help with anything Katherine could not physically do herself. Her memories of her 
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time there are very positive and she believes the school provided the necessary learning 

experiences to a person with a disability. 

I loved elementary, middle, and high school [in the Midwest where my dad completed his 

schooling]…I was very fortunate to be in a school system where I was cared for and 

provided opportunities equal to other children and advocated for by my teachers when I 

couldn’t advocate for myself.  

 Even though the services were so easily provided to me, I had to learn to advocate 

for my own independence and not to be forced into services that I didn’t need or want. 

 Katherine reiterated this point by relating the relationship between her parents and the 

school while she was in elementary school. 

 [My mother’s English was limited so] she sort of left it up to the school system to get me 

what I needed. And so there are many parent/teacher conferences where I had to basically 

try to assert my independence and my thoughts and make them known because I knew 

my parents wouldn't do it for me. So I had to learn, from a very early age, how to ask and 

get what I needed. 

Her positive experience continued, for the most part, after the move to a new high school 

located in the South. She felt she needed to advocate even more for herself in the new 

environment and as the post-high school transition time loomed closer: 

It was harder to get information about post-graduation resources. So I wasn’t informed 

about Medicaid waivers and independent living and about how to go to college and live 

independently there. I had to figure that out myself. I really wish that information was 

more readily available to me and presented to me because it would have made things a lot 

easier for me…. I don’t know if there was a lack of awareness or a lack of caring or both. 
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Katherine’s parents had an “expectation not to be Number 1 but to be well rounded.” She 

accomplished this with taking art classes and being active in extracurricular such as theater. 

Katherine remarked that her parents always came to her performances and anything she was 

doing which was school related. She spoke highly of her math teacher and named him as an 

influential teacher. In fact, during parent – teacher conferences he said to her parents in her 

presence “Katherine might need a little more time to do things, but she can do everything.” She 

particularly liked having her aptitude acknowledged and her needs acknowledged as well. School 

was easy for Katherine and she enjoyed the experience. 

College experience. Katherine named her parents as the main reason she attempted a 

STEM degree. Their guidance focused on the practical nature of STEM and the ability to provide 

for oneself financially. The proximity of a well-respected university in the neighborhood and the 

fact her favorite math teacher graduated from the same institution tipped the final decision.  

 Generally Katherine’s undergraduate experience was very positive. She spoke more 

about the people and her fellow students, especially the “eccentric, nerdy folks” connections. 

When speaking of interactions with other students in relation to her disability two powerful 

statements ensued. “For the most part, they were just more interested in my machinery than my 

disability… [asking questions about] how does your wheelchair work? Can I do this to it?” She 

described her relationships with her friends as “pretty much [as you would expect]. They really 

didn’t see my disability because I didn’t see my disability.” 

 When asked about her professors she remarked on their accommodating behavior: 

My professors were pretty accommodating. I sometimes wonder if they went a little bit 

easier on me, because I am a woman in an engineering field with a disability. I don’t 
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know. I never felt they were discriminating against me or ganging up on me. I felt 

supported by the faculty.   

 Due to the nature of her disability, Katherine needed access to her classrooms and made 

no comment to indicate that her needs were not met during her time at the university. 

STEM employment. Katherine went to graduate school before looking for her first 

position. The path to her current (and first) STEM position was through an internship during her 

last year of graduate school. After the internship time ended, Katherine told me the employer 

was “very kind to let me remain an intern until I found a full-time position.” She applied for a 

wide number of positions, and through an internal candidate process with support from both her 

boss and the next higher level supervisor was hired for a full time position. After two to three 

years, having learned everything the position had to offer and being dissatisfied with her 

manager, she acquired a job in a different division, again with support of her old boss.  

 Katherine described her current employer as a good place to work. Her description could 

have been for any professional job, not specifically a STEM job. When asked about the attitudes 

of people in relation to her being a woman in a STEM position and also being a woman with a 

disability Katherine described her experience in this way:  

I think [being a woman and being a woman with a disability] has definitely shaped the 

way I interact with people. In my undergraduate and graduate education, I was 

surrounded by male engineers and I know, having gone through that, I now know how to 

speak their language. So when I got my first job, it was with the organization that dealt 

with a lot of transportation for older adults and persons with disabilities so I had to 

interact with a lot of women social workers who have a very different way of 

communicating than male engineers. And it was a big learning curve for me because I 
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was used to being very direct and just to the point and it wasn't the right way to 

communicate with them. So I had to figure out how to do that. 

Katherine reported that her first paid position illustrated in a more explicit way the issues she 

dealt with as a woman with a disability. She felt the social workers she associated with seemed to 

treat her “as a potential client” or in a very “maternalistic or paternalistic” way. Being called 

“kiddo” rather than by name was a particular source of frustration for Katherine as she perceived 

this as an intentional indication of an unequal relationship. Her current environment is such that 

her colleagues “treat me just like anyone else and not focusing [on my disability].” When asked 

what she would like to remain the same in her current work environment she says the “openness 

to new ideas and new ways of doing things,” which corresponds to her growth mindset as 

reflected in her online temperament survey. When asked what she would like to change in her 

current work environment, many of her thoughts surrounded the concept of disability. 

Physical access to me is very important because I have a physical disability. I also 

subscribe to the social model of disability and I think that if people had a better 

understanding of that model and a better understanding of the barriers that people with 

disabilities face in the workplace and outside the workplace, it wouldn't be, as I was 

talking before, where they would realize something was a barrier, state it but not do 

anything about it. There would actually be action behind those statements. So if there is 

any one thing that I would change, it would be a greater acceptance and a greater 

knowledge of what it means to have a disability and a greater understanding of the social 

model and its effects on our society.  
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Pat 

 Pat is in her 40’s, partnered, and employed fulltime as a mathematician for the U.S. 

Government. She holds a Ph.D. in mathematics from a tier 1 university. She currently lives with 

her child and a partner. Her current income from her job is in the range of $100,000 – $124,999 

per year.  

Overview. Pat is a candid and intense woman, mincing few words concerning the more 

difficult parts of her life as she progressed toward a STEM based career. When asked to describe 

herself she said “that’s a great question…. I am notoriously bad at answering that exact 

question.” I noticed while we were setting up the connection at the beginning of the interview 

that she had taken the interview questions I had previously emailed to her, magnified them, and 

color-coded her answers in preparation for our Skype session. Her final answer of being “a 

normal person trying to have a normal life” was reported several different times throughout the 

interview process.  

 Comfortable for the most part in sharing her story, at times Pat appeared to be concerned 

about being too harsh in her words when discussing events, particularly in her early life. During 

the transcript review process Pat requested some changes to soften her tone, without asking for 

anything she said to be deleted from the verbatim transcripts. She is part of a large family and 

both of her parents are deceased. Pat was diagnosed with her disability at birth and described her 

disability as being legally blind; unable to drive, she is able to use a computer properly 

magnified and does not use any other guiding devices such as a white cane at this time. She is 

currently traveling for work, but considers her home to be in the eastern part of the U.S..  

Family background. Pat grew up in the Upper Midwest region of the U.S. as the 

youngest member of a large blended family in a small community. She described the citizens and 
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her parents in this community as both unskilled and skilled labor for a prominent industry 

located in the area, hard hit in the last economic downturn. Pat related the expectation for her 

was to graduate from high school unlike many young women in her community. Pat’s siblings, 

all much older, had left home, leaving Pat effectively an “only child.” Yet the environment was 

termed “chaotic” as many of her siblings possessed a variety of problems which impacted both 

of her parents. In spite of describing her childhood as unhappy she clearly communicated to me 

the presence of strong familial bonds.  

I’m not sure I have ever met people that I have felt quite as comfortable with. If you stay 

within the family they are very accepting of who you are. They may not like what you do 

but family is family. This is not something that you can get just anywhere. 

Pat reported that her father passed away before she graduated high school and then she left home 

before her high school graduation ceremony to work for the summer before going to college. Her 

mother passed away before she completed her Ph.D. program. 

Viewpoint of disability. When asked to describe what having a disability is like Pat had 

this to say. 

I don’t know. I’m not sure what that means. I’m just a person. I have lots of things about 

me. I know it seems like it’s just another part. I was born this way…to some degree it just 

seems normal to me. It is not like there is some kind of progressive thing.  

Several times throughout the interviews Pat mentioned some idea of normal, or normalcy. While 

not as direct as the other participants, the idea was present that none of these women considered 

themselves as disabled. Pat put the idea of disability in this way. “I think the first time I became 

really aware of it was probably when I started school. [This disorder] was very common in the 

family so no one thought of it.” As mentioned earlier, Pat utilizes a larger print computer monitor 
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and does not drive. However, she does not use a white cane. She mentioned during one work 

trip, due to the local geography and narrowness of the streets, a white cane would have been 

useful for navigation. This was as close to a feeling of disability I received from her during the 

interview process. 

Education experience. Pat attended the only high school in her small community. Once 

she graduated she left the area to attend college in the same state.  

K-12 experience. Pat was categorized as a special education student and received 

services through an Individual Education Plan (IEP) upon entrance to school. Pat described the 

experience during her K-12 years as “horrible” and something “I would never in a million years, 

no matter how much you paid me, go back and do again.” Due to the small size of the school she 

interacted with the same children year after year and Pat reported the other children “never 

liked” her. Episodes of bullying in combination with ineffective adults unable to stop the 

perpetrators peppered her memories of her time in school. While the social aspects of her 

experiences were quite negative, she did say “learning was easy…I enjoyed learning” and 

enjoyed her biology and art classes. Due to the nature of the small school she recalled few 

challenging classes; only regular and remedial level courses were available. She identified 

herself as being “smart” and “lazy” as well as recalling being quite bored and reading a great 

deal at home. One distinct memory involved the purchase of a computer. “I think [my parents] 

bought me a computer because they hoped I would play video games and stay out of their hair. It 

was probably one of the few defining things that really, really eventually came to be something, 

[the] buying [of] a computer and not realizing that I would teach myself to program.” 

 Pat recalled IEP meetings but not the specific accommodations provided. Pat reported 

that the itinerant teacher (special education teacher) at her school attempted accommodations 
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such as making sure she could see lined paper for writing, which seemed trivial to Pat. After a 

time, Pat discontinued cooperating with her itinerant teacher and according to Pat the itinerant 

teacher stopped seeing her a few years before high school graduation, reinforcing the low 

expectations Pat encountered from her teachers. A particular incident Pat related was when she 

attended a job fair with the itinerant teacher where the only professional present was a Blind 

Rehabilitation Counselor, something she knew she did not wish to do. The lack of expectations 

and professional role models did not assist Pat to focus on any particular college pathway.  

College experience. Pat had a circuitous route to her STEM career. Her main motivation 

for attending college was to get away from home. Due to her status as a person with a visual 

disability, the state paid for her college education as long as she chose a school within the state. 

Her perspective on her college choice “It was free, they accepted me, and I really wanted to 

leave home. Those were really the major criteria [for choice of college].” A lack of guidance 

from her parents and the minimal level of guidance from the school were perceived as definite 

obstacles: “Trying to figure out how to find my way in the world when I felt like I had very little 

guidance in doing that.”  

 Pat was an intermittent college student; she left school and then returned after some time 

to attend community college. When discussing her college education, most of her comments and 

reflection was of this time in her education. In particular, the practical backgrounds of the 

community college professors and their attitudes of “love to be there” at that school teaching, 

with many coming from the private sector such as a woman who almost completed her Ph.D. in 

physics, but decided not to go into university level academics. Her choice of major, math and 

physics, she described as “masochistic” and she continued by stating her skills in math as 

“horrible,” wanting to “prove” she could do it. This desire to increase her abilities and to prove, 
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to herself and to others, she could accomplish what she set out to do, echoes throughout the 

interviews.  

 Pat completed a Ph.D. program, performing work as a graduate assistant as well as 

working with a STEM outreach program for girls. When asked about accommodations during 

graduate school the only accommodation she utilized was time and a half on tests. She reported 

there might have been others “on paper,” but extended time on tests was all she used. Other than 

speaking about her community college professors’ various non-education backgrounds, she did 

not identify any one teacher or professor as being particularly influential in her education.  

STEM employment. Pat began her search for her current position approximately one 

year before completing her Ph.D. She related an arduous and “painful” path. In spite of applying 

to positions related to her research, as well as areas outside of her research interest, she 

experienced a drought of interviews, hurt by the wall of inexperience, and for the academic 

world, a lack of publications. Noticed by a particular industry sector due to her computer science 

background and after a job recruitment fair, she was hired as an applied mathematician for the 

United States Government. Throughout her report of her experience gaining her first position 

after receiving her doctorate she did not make any mention of being a woman or a person with a 

disability, or any of her other personal qualities as impacting her search. Her focus was only on 

her academic qualifications. 

 When asked about her current work environment, Pat described her workplace as casual 

compared to other workplaces, dressing down as norm as the area has more of a laboratory feel 

with equipment scattered about. She mentioned that when she arrived one of the shared computer 

monitors was small and very low quality. Her workmates could barely see the screen and Pat 

couldn’t see the screen at all. So “someone said ‘screw this,’ so they just changed it out.” 
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Interactions between her colleagues and manager are described as informal with some social 

interaction, but for the most part people are working on their own tasks. When asked about the 

attitudes of the people in relation to her being a woman in a STEM position and also being a 

woman with a disability Pat described her experience in a broader context rather than from a 

personal perspective:  

It’s hard for me to know for certain. I’ve heard statistics what the representation of 

women in STEM careers and within the government and it is definitely lower than 

industry but not that much lower. I think people recognize that, but I’m not sure if people 

care. We certainly have organizations and professional groups dedicated to getting 

women involved in [STEM] careers, and yet there are still proportionality problems.  

When responding to the messages she receives as a woman with a disability, Pat made a 

statement about herself and then focused on other people with disabilities in her workplace. 

I don’t know that I have gotten anything [in relation to messages as a person with a 

disability], certainly I have no negative experiences. I don’t feel that people make or 

structure environments in a way that they expect to have disabled people in them. So for 

me that doesn’t necessarily affect my ability to work, I require very little accommodation. 

I know people who work for other parts of my organization who are, in fact, completely 

blind and they can’t even really do their job because the software that they work with 

doesn’t work with their screen reader, so [they] rewrite the software to make it work with 

the screen reader, which isn’t their job. 

When asked about what she would like to change about her work environment, the 

characteristics of being a woman with a disability did not come up. Pat related that she liked the 

work, liked the people she directly works with and feels supported with the necessary resources 
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to do her job. Like the other participants, when thinking about the job, being a woman or a 

person with a disability did not seem to be a major focus. Yet, when Pat thought about being a 

woman and a woman with a disability on the job she accented the idea of disparity between men 

and women: 

I think in my current job, I don't feel like I'm treated differently. But, at the same time, it's 

really obvious that there's a disparity between men and women. And it's a known 

disparity. And in some cases, in certain groups, you’re a very small portion of the people 

that are there. In my current group, it's about 1/15th are women. And so it's noticeable. 

Being disabled has its own problems, I guess. So I have to admit, it's not for the most 

part, it is not something I think about too much. So I don't know if people actually have 

problems with me being disabled. 

Anna 

 Anna is in her early 30’s, single, and employed fulltime as a web developer for a state 

government agency. She holds multiple degrees from two different major universities. She 

currently lives with her parents and the household income is presently in the range of $100,000 - 

$124,000 a year.  

Overview. Anna is a highly educated woman who is very forthright and thoughtful. Anna 

describes herself as “creative” and “enthusiastic” and has worked to earn three university 

degrees, the latest a computer science degree. An only child, both parents hold advanced degrees 

in different STEM areas. Anna was diagnosed with her disability at birth and described her 

disability as paralysis from the waist down; she has used a wheel chair all her life. She currently 

lives in a large urban area in the South with her parents after going away for graduate school. 
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Family background. Anna arrived to the United States with her parents during late 

middle school. An only child, one impetus for the family’s arrival was the American with 

Disabilities Act (1990). “My home country doesn’t have laws like the ADA in place. Therefore 

children, if they have a physical disability, typically don’t go to public school – they are 

effectively home schooled.” Anna explained that her parents “obviously understood the value of 

education or we probably wouldn’t be having this conversation.” She spoke with pride of how 

her grandmother spent a lifetime collecting books in order to promote learning for her family. 

Both her parents hold advanced degrees in STEM fields. 

 The mindset of women entering the science or mathematical fields seemed natural in 

Anna’s family. As Anna relates:  

The message was if you are good at the sciences, if you are good at the computer, that’s 

what you should do, absolutely! I never got the impression from my mother that at any 

point in her life she was, ‘oh my G-d,’ what am I doing in mathematics as a woman? 

This notion continued in relation to her disability: 

I never felt that because I have a physical disability that means education is unimportant. 

On the contrary, at the time we didn’t know that I would end up in the United States and 

that we would move. We all understood, whatever ended up happening, education is 

going to be really important.   

Viewpoint of disability. Anna expressed her views on disability in different contexts: 

considering disability on a daily basis and considering opportunities availed to people with 

disabilities in her home country. When asked to describe what possessing a disability is like she 

said: 
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On a daily basis, I don't think I think about it, because that would be very distracting. The 

only time I think that it really concerns me is when I'm thinking ahead a little bit about 

my career path and whatever options I may or may not have. In my personal life, yeah, I 

wish things were a little different. But again, that's not something that I typically think of 

every day all day long.  

Anna spoke to disability in relation to opportunity; the contrast between the United States and 

her home country is very apparent.  

It doesn't take that long to figure it out if you start looking at books or movies or 

literature, [there] is a definite feeling of being less than. Very, very clear. Because you 

are not included in education. People typically really don't have jobs because in order to 

have a job, you have to have an education. You also have to be able to get out of the 

house. And if you are blind, if you are hard of hearing, if you have any sort of physical 

disability, there will be no accommodations for that. So you are on your own. One of the 

messages that I received very clearly [as a child] is that you will not find a partner. You 

will not have a family. And that's the big reason that we left because there is no future 

really.  

Anna spoke several times of limitations due to her wheelchair: “Every day, it’s inconvenient. It 

is inconvenient to have to drive a vehicle that’s specially equipped. It is inconvenient to not be 

able to take the stairs.” In this matter of fact manner, Anna talked about problems she faced as a 

person with a mobility disability. Yet in her travels-out of state for graduate school, and to 

several different states for internships-these barriers do not seem to stop her from accomplishing 

her goals. 
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Education experience. Anna was educated through the public school home-schooling 

program until her 8th grade year when she with her parents emigrated to the U.S. She was then 

enrolled in the public schools in a large southern city where she graduated near the top of her 

class. She received two undergraduate degrees from the university located in the same city as her 

high school. She earned a master’s degree from a major university before returning to earn her 

second undergraduate degree.  

K-12 Education. As previously mentioned, Anna was home-schooled in her home 

country through the 8th grade. She related that different teachers would come to the family 

apartment rotating through the subjects. This was a lonely time for her as her early elementary 

days included multiple surgeries where she developed the clear idea that she was “different” 

from other children. Due to the lack of laws related to persons with disabilities, most buildings 

were not accessible, including her apartment building. In spite of the difficulties, Anna related 

how her parents illustrated the value of education by creating outside opportunities for Anna 

beyond the home-school curriculum. “My parents took me to an art school which was a 

supplementary program two hours, once or twice a week.” These moments of parental support 

for their child’s passion was related in some way by each of the participants. While the initial 

passion may or may not have been directly tied to STEM, each participant related a moment 

where the parent provided something positive that pushed their child forward.  

 Anna transitioned to school in the U.S. during the waning months of 8th grade. She 

remarked her skills were “pretty good” and since she started English as a second language in the 

1st or 2nd grade all she felt she needed was practice. Although she graduated in the top 10% of her 

class, she stated this “doesn’t mean a whole lot [because] we figured out later standards vary 

from state to state. Performance in high school is not necessarily indicative of good performance 
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anywhere else. I did well academically.” This was not the case for many of her classmates. Anna 

remarked she was “there to learn” and commented that the American students didn’t seem to 

have the same drive as they did the “minimum amount of work, which mystified me then and 

mystifies me now.” Her desire to be intellectually engaged was fulfilled by her arts and language 

classes as well as biology. “Chemistry not so much” indicated not all sciences were favorites in 

high school. She mentioned that there were some very good teachers and named her art teacher 

as particularly influential as “she was interested in having kids who were doing well…. [and I 

liked] having the freedom to do what I wanted to do in the arts.”  

 While she related general satisfaction in relation to academics in high school, Anna said 

her parents were not directly supportive during her time in high school. As new immigrants “we 

had other things to worry about.” A particular problem was “figuring out how things worked.” 

Anna described a local culture that did not “onboard” immigrants very well into the community, 

so many basic processes were mysteries and created difficulties. One example Anna shared was 

a particular frustration with choosing classes in her school.  

Figuring out these college prep classes - which are effectively not college prep. They are 

community college prep. And then there are these honors classes and advanced 

placement classes. If I am serious about going to college, which I was, I need to be in 

these different classes. So that took a while. My parents [couldn’t help], they didn’t 

know. How would they know? They were happy with the school. So that was challenging 

to figure out, what [did these different classes] mean? 

Anna’s parents, while not directly involved with course choice, supported Anna in other 

important out of school activities including wheelchair racing. They also allowed Anna to take 

part in special summer educational opportunities in art. Due to their work schedules her parents 
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were not as involved within the academic setting during the school year as might be expected 

from other parents.  

 College experience. Anna’s first college transition reflected several of her high school 

interests and talents. Math and science remained a central piece of her undergraduate education. 

With her immigrant background and fluency in three languages, a double major in biology and 

international relations allowed her to explore all her interests in her first undergraduate degree. 

Anna did not report a specific reason for attending the university chosen for her initial 

undergraduate experience; however, the university is conveniently located in the city where she 

attended high school.  

 Generally Anna’s first undergraduate experience was positive although she couched her 

feelings with “Was it [the college experience] this movie-like rosy experience where you go off 

and it is fireworks and rainbows? No, it wasn’t like that.” Anna described her classmates as 

generally accepting. 

I think that on the whole, they were just accepting and I think that has a lot to do with the 

ADA [American with Disabilities Act]. The ADA kicked in during the early '90s. This 

generation of students would have grown up at least seeing some other disabled students 

in normal classes, right? [Disabled] people are no longer being put aside and in special 

schools and special classes. On the whole, I would say that -- there's a male to female 

dynamic in the science classes, but that has a lot more to do with gender than it has to do 

with disability.  

One accommodation incident directly related to taking chemistry connected the need to 

self-advocate as a person with a disability: 
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Now, there was an important thing that I have done, because I had to take a lot of 

chemistry and the chemistry labs have these fume hoods. I want to be able to take these 

chemistry classes and fully participate and at the same time be safe. Once you go past 

general chemistry and start taking organic chemistry, some of these substances are fairly 

dangerous. They are corrosive. You don't want to breathe them in or spill them all over 

yourself. And even though it took [the university] a while, they modified one of the areas 

and made it lower so that in the future, other students in wheelchairs would be able to roll 

in in a chemistry lab and work in a fume hood and do so safely. I tried my best in those 

classes to do whatever we needed to do, to titrate, to add things here and there. 

Anna’s desire to be treated as any other science student, to participate, not just a spectator is an 

important aspect of her pathway to her first STEM degree.  

 Anna attended graduate school and then, during the 2008 financial crisis, was unable to 

locate employment. She then returned to school and completed a second undergraduate degree in 

computer science. It was during this return to the same university she received her initial 

undergraduate degrees that she noticed a trend with her professors. When asked about her 

professors’ attitudes toward her disability she related: 

I saw a little bit of this in biology and [other] science classes, but I saw a lot more of this 

when I came back [for] computer science. Obviously, people with doctorate degrees are 

very well-educated so they are more subtle. I think sometimes they thought, ‘What is she 

doing here?’ And in retrospect, I don't know if that had something to do with my 

disability or something to do with being a woman or both. In computer science, it's a lot 

more obvious because 95% of the faculty is male. They are old school. They are not used 

to seeing female students. And it is hard to tell if they think, ‘gee, is a woman going to 
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perform as well as her male counterparts’? I've had some professors who were very 

helpful during office hours and some of them were not helpful at all. And in that case, I 

usually went to the graduate students who were, on the whole, more useful. They were 

closer to the material, knew what was going on in class, more engaged. But not every 

professor that I saw I would ask recommendations from. Let's put it that way.  

Though conflating of gender and disability, not knowing whether or if the professors are reacting 

to gender or reacting to disability was implied by the other participants, Anna seems to have 

experienced this much more directly during her education.  

STEM employment. Internships cemented Anna’s transition to STEM employment. The 

act of internships or real-world work experience is a commonality of all the participants. Anna 

related: 

Prior to graduation, I had several internships as a programmer and I believe these were 

critical in my ability to get a full-time job. In the spring as I was finishing my bachelor’s 

in computer science from the university, I started applying for jobs in the area. I applied 

for positions in both private and public sectors. I had two interviews at a state agency and 

was offered a position as a Level 1 developer roughly within one month of the first 

interview. I worked as a Level 1 Developer for two years and then applied for and got the 

Web Developer position within the same agency. 

 Due to the nature of the work, personal interaction is limited on the job. This was noted 

as a frustration, as several of the internship experiences featured group projects with the requisite 

meetings. “I hope that this is going to be a starting point” Anna said, rather than something she 

would do for another 10 – 20 years. The department is composed of 15 – 20 people, and most of 

the positions are specialized so the workers do not have others doing the same type of work. 
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More than the other participants, Anna accented the nature of professional development as a 

definite need. “My professional growth, to the extent it is going to happen, will depend on what I 

do outside of my job.” During her description of her job, Anna’s disability came up only in 

speaking about her building being ADA compliant, which means she has the necessary access.  

When asked about gender and STEM Anna stated “I can’t think of an incident [where] I 

felt there was a clear distinction between a man and a woman. I don’t think my responsibilities 

are different than anybody else’s responsibilities. I am in my own category.” The presence of a 

disability seems to be minimized in this setting as Anna explains: [I am in] a small office with 

another person. I have a nice computer. But that’s all I need. That’s all you need in this career is 

nice equipment.” 

Anna focused on a common issue when asked what she would like to change about her 

job. “I would love to have a much more flexible schedule.” The one item Anna would like to stay 

the same in her position is the lack of competiveness between individuals. The culture of 

undermining people to get ahead was present in some of the internships and Anna definitely 

indicated this was not an environment she wanted to join. The lack of a STEM or disability focus 

for these types of questions is common to all of the participant responses. 

Carla 

 Carla is in her early 60’s, married, and employed full time as a research scientist in a 

support role for a multi-national agriculture company. She and her husband are empty nesters. 

Carla holds a bachelor’s degree in the agricultural sciences. Her current income from her job is 

greater than $125,000 a year.  

Overview. Carla is a quintessential Midwesterner with a self-described ability to “strike 

up a conversation with [anyone] if they want to talk.” During the interview process, Carla 
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seemed eager to please, showed a desire to get to know me, and outwardly and openly shared 

many details. Her self-descriptions often focused on others rather than herself. For example 

when asked for a self-description she talked about what her husband does on their property rather 

than talking about herself. Carla was diagnosed with a hearing impairment at the age of five and 

has worn at least one hearing aid since that time. She now has a cochlear implant on one side and 

a hearing aid on the other. Carla said immediately upon meeting me she needed to lip-read to 

understand conversation. She and her two siblings have the same disability to varying degrees. 

Her parents lived in a rural subdivision not far from the family farm and her father also had the 

same disability. She lives with her husband on an acreage in a city with an approximate commute 

of 20 to 35 minutes to work.  

Family background. Carla has deep family roots where she grew up and currently lives 

within two to three hours from her childhood home. The oldest of her siblings, hearing loss was 

commonplace among her siblings and cousins. Carla recalled her father couldn’t use the phone 

and the kids “could get away with anything” adding a chuckle. “His hearing aid must not have 

done that well.” Her childhood was full of the typical activities of rural areas in the 60’s and 

70’s, such as playing outdoors, church groups, as well as 4-H, especially cooking and sewing. 

“My mom wasn’t real great at [cooking and sewing] because she was a teacher. [I did] learn 

gardening [from my mom].” Carla’s dad maintained low skilled work throughout his life. Carla 

recognized later, “money really was very tight. But we did fine on that. Everything we ate came 

out of the freezer or garden” and Carla never felt she or her siblings had to go without.  

 Carla’s mother was central in her remembrances of her family. Describing her parents as 

“children of the Depression” she spoke of her mother as educated and a central figure to her 
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extended family. Carla called her mother a feminist in the days of the 60’s and 70’s and this 

connected the spoken and unspoken expectations concerning Carla’s future.  

 There was never a question as a child of the early ‘70s [that] I would have a career. 

Everyone thought I would be a teacher like my mother. My dad had these high, proud 

thoughts [that I] should be a chemical engineer. Both my parents assumed I would go to 

college. I went for the farm related thing. I was encouraged to be on a science or math or 

engineering type track as a kid. I was taught from a young age I could do whatever, 

anything.  

When asked if being a girl had any impact on her parents’ hopes for her future she replied:   

My family really promoted this idea to me. You are a woman, but you are free to do 

whatever. You can be whatever. So I’ve always had just that basic, I’m good enough, I’m 

smart enough. If I stick to it, I will figure it out and plus people encouraged me.  

Viewpoint of disability. When asked to describe what having a disability is like, Carla 

echoed the other participants in not viewing themselves as disabled.  

Growing up I wasn’t encouraged to view [hearing loss] as a disability. It’s only been a 

couple of years that I would even have said I had a disability. Within the last ten years it 

has become a challenge to catch everything [people were saying].  

Hearing loss was common among her relatives and she is not sure “how representative I am of a 

truly disabling disability. I came from an idea that hearing loss was normalized in my 

background so I didn’t recognize it was much of a hurdle.” She did admit that “hearing loss held 

some of the relatives back and others, it really wasn’t a factor at all.” She did not identify any 

particular factors which held some back. 
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Education experience. Carla attended a small public school and later attended a 

university located within her home state.  

K-12 education. Carla was diagnosed with her hearing loss at an early age. She 

remembers very little in the way of accommodations in the classroom although she may have 

had invisible advocates among the teachers. “I didn’t realize until later that it wasn’t just a 

coincidence that I always sat in the front row or near the front of the class as a kid.” Carla 

described her mother as a friend at the school, very active, with a heart for teachers. The 

possibility exists that her mother arranged for these accommodations. Carla will never know for 

sure since both of her parents have since passed.  

Carla loved her K-12 education experience. While accused of being the teacher’s pet 

from time to time, she can still name every teacher she had, and particularly enjoyed reading and 

math, often correcting math papers her mother would bring home from her substitute teaching 

jobs. She identified early as a “science kid” as her mother was a science teacher and a role model 

for Carla who influenced her throughout her education. Carla was placed in advanced math and 

science courses in the 7th grade and described a cohort-like experience as she was always with a 

“core of my buddies and by my junior year there were probably six or seven of us always [one 

year] ahead [of the regular students].” Because of this schedule she ‘ran out’ of courses to take in 

both the math and science areas. Due to this dearth of advanced courses, Carla received 

permission from her parents to have a “co-op” experience which entailed working at the school 

administration building with the audiologists and special education personnel. She recalled 

beginning to struggle using the phone at that time, but she “had a hearing aid” and worked 

through it.  
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 Carla described the social aspect of school far more than the other participants. Family, 

church, and 4-H activities included many of her schoolmates. Carla seemed to know a lot of 

people, but described herself as having few friends. Most of her buddies were male and she does 

not remember anyone saying anything about a girl taking advanced math or science during her 

high school experience but rather always felt encouragement. 

College education. Carla’s choice of college and major was due to several influences. 

Her mother, described as the strong parent, influenced the science and math pathway. Her 

father’s “proud thoughts” influenced his daughter to think about pursuing scientific or 

engineering careers. An uncle whom Carla felt particularly close, declared the same major at the 

same school, and she thought he would be pleased by her making the same choice. Carla also 

indicated that she had 4-H friends and other people she knew at that particular school so she felt 

some comfort in attending there. The social aspect of college was very evident and positive. 

Carla related that she had a social group of male “buddies” even though she was one of the few 

women in the major. She met her future husband during this time and made lifelong friends. 

 “I wasn’t a threat to the guys,” is how Carla phrased her relationships with her fellow 

agriculture students. While speaking of her personal relationships and her academic relationships 

to her colleagues and professors, neither her hearing loss nor her gender played a prominent part 

in her perceptions of the college experience. Carla described an involved, serious student who 

successfully negotiated her college experience. She did not remember receiving accommodations 

in college although she made sure to sit toward the front of lecture halls and classrooms. She 

related one negative experience with a professor with an accent teaching a difficult course. Due 

to scheduling she always sat in the back. She felt the professor was not interested in her because 
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she was a woman. This one incident aside, Carla indicated that she enjoyed her college 

experience and felt well prepared for her chosen field.  

STEM employment. Upon graduation and newly married, Carla did not immediately 

gain STEM employment. Carla explained, “I got a degree, but then I immediately got married so 

I needed to live where my husband had a job and I didn’t find a job [using my degree] right 

away.” After several years an opportunity appeared for a research worker in her field. She left 

her first job with a promise of a welcome return if she wanted to come back, she than began what 

would be a 30 plus year career with the same company. After working for six months as a 

temporary employee, she competed with several men for a full time position. Carla noted she 

was hired because of her valued skill set, the ability to input data and computer skills as well as 

having a degree in agriculture. Giving credit to her boss for “being blind to [her being a woman]” 

she did not mention having a hearing aid during the interview process, but disclosed once the 

offer was made. Carla reported that her hearing loss was not an issue at all during this first hire. 

At the time, there were only two women in the entire organization in the U.S. and Canada in a 

similar position and two female research managers. Women were much underrepresented in the 

company in the early 1980’s. 

 Currently titled a research scientist, Carla describes her work environment as very 

comfortable and she feels well compensated for her work. She is the only participant that has 

managerial responsibilities as she has four people reporting to her on the team. Carla related her 

supervisor calling her amazing and team members receiving promotions and raises. When asked 

to describe the attitudes of colleagues and supervisors in relation to being a woman in this 

particular career Carla explained: 
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I actually cannot come up with an instance where people reacted badly [to my being a 

woman in this career field]. Long, long ago, the crews [especially when you were going 

to be out] in the fields all afternoon, suddenly you needed a bathroom and you were like, 

thank goodness the corn is tall. Just trying to deal with it. The guys, can deal with this 

way better. Today there would be a port-a-john in every field. I remember one co-worker 

where we kind of had noon time discussion of a woman taking a job from a man. He was 

very conservative in thought. He basically expressed, because you are here, there’s a man 

who doesn’t have this job. [I told him] I was picked for this job. 

[In relation to the company] The angle that there’s more respect for your 

background and your experience than whether you are a man or woman is what I would 

say.  

Carla contrasted this perception with her first non-STEM job. “I actually felt like I got a message 

you will not move up from the job you are in right now [because I am a woman]; you don’t have 

anything more to offer us.” After 30 plus years in her field, in “my experience it doesn’t matter 

that I am a woman. Until a few years ago, the CEO was a woman.” 

 The nature of Carla’s disability presents different job accommodation experiences than 

the other participants reported. The nature of hearing loss means that the need for 

accommodation cannot be addressed only once as there is often a continual need. Carla related 

this through an experience asking for CART, Communication Access Real-time Translation or 

Real-time captioning.  

When I first requested CART, they had a procedure at that time that required a doctor's 

statement. So I got my audiologist, to say yes she has a hearing loss that requires 

accommodation. At the time, it was strange. [The form asked] for what duration will this 
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be needed? Like, for life. And it was, like, oh, they are talking with the person with the 

broken leg in the wheelchair.  

The need for this Real-time captioning technology is due to the location of supervisors in 

different areas of the world requiring telecommunication, which is difficult for Carla to use. 

Carla explained, “If I'm having a remote performance review or something, I would get CART. 

That's when I first said, there's this thing out there called CART.” She continued that once the 

company found out about the service, found a service provider, and signed an agreement the 

accommodation was put into place and the department head at the time said the bill would be 

paid. However, the need for constant reminders of the availability of the service to organizers of 

different employee meetings causes some ongoing frustration. 

Well, it was a corporate budget meeting. I am still struggling with this several years later 

[when entering a meeting and wondering] where's the CART? I had someone say, this 

isn't an all-employee meeting. I said, this is an all research employees meeting. You go 

back and look at that, and she went and researched it. Oh, you're right, we will get it 

ordered. Like a day or two before the event.  

Carla was very matter of fact when saying that she needs to constantly remind meeting 

organizers to provide CART services, even though others beyond hearing impaired employees’ 

benefit, such as employees for whom English is a second language. The creation of a transcript 

to share is an added benefit for everyone. Even so, Carla stated she has to take the lead to make 

sure the accommodation is present.  

 Beyond this one area of frustration, Carla talked about how her supervisors assisted, often 

behind the scenes, when her team was moved to a new place within a large cubical area: 
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So they actually moved my team -- we have been reorganizing. I was amazed I got the 

corner cubicle. I thought the big boss would get that. I apologized [to my boss], you don't 

belong near the door. He said, I'm never there anyway. I have this nice quiet space with 

one of my people next to me. And two sets of windows. I was on the corner, literally, 

looking out over the field which was awesome! 

When asked about other advocates within her workplace Carla immediately said “my manager” 

and then named her working group. 

My whole close working group will go to bat for me. They will fill me in. In fact, I was 

sitting in a meeting yesterday where the two top-ranked people each took turns 

explaining to me what this Spanish speaking guy on the phone was saying.  

Carla spoke several times of how people would translate for her if she would miss something. 

This idea of accommodations ‘on the fly’ requires many colleagues to step in to fill the role 

when the need arises. This is different than the other participants who run into such difficulties 

much less often. When asked how asking for others’ assistance affected her, her response was 

telling. “With hearing loss, they forget. If they are told I have hearing loss, they very easily 

forget.” Of the participants, Carla has the most invisible disability. She wears her hair in a way 

that covers the hearing technology. The other participants have very outward indications of a 

disability such as a wheelchair. 

 The nature of Carla’s disability impacts her socially at work and at home. “I’m not a real 

social person” she related. “I need my downtime at noon.” Carla talked very directly of how her 

family “never really caught onto why I’m so tired by the end of the day.” She continued: 

Just being "on" all day in a big group of people ready to try to do my best to hear if 

someone comes along, that kind of thing, just is draining. Physically draining, and maybe 
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there is some mental and emotional drain as well. About the time I get home, I just want 

to chill out. Then my husband is ready to go. Let's socialize. 

This tendency toward introvert traits is shown by her online temperament survey taken at the 

beginning of the study is in contrast to her sociability in college and in small groups at work.  

Summary 

 This chapter provided a description of the research setting for each participant. The 

chapter described the participant profiles through narrative examples of how each was influenced 

by their experiences to seeking and ultimately acquiring STEM employment. Chapter 5 will 

reveal the findings of this study outlined through seven identified themes linked to 

Bronfenbrenner’s bioecological model of development. 
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CHAPTER 5                                                                                                                            

FINDINGS 

 The purpose of this study was to explore the life trajectories of women with disabilities in 

STEM employment. The findings for this study were devised through case study methods to 

develop the experiences of growing up, pursuing a STEM degree, and gaining STEM 

employment. Bronfenbrenner’s (2005) Bioecological Model was utilized as a conceptual 

framework, through the use of microsystems, mesosystems, exosystems, and macrosystems to 

guide data collection and analysis. The data analysis resulted from an iterative coding process 

which produced themes. As a result, seven themes emerged to answer the overarching research 

question: What are the life experiences of women with disabilities whose professional careers 

are in STEM fields? 

 The themes and subthemes provide a framework for understanding the experience of 

women with disabilities in STEM careers. A summary list of the seven thematic findings is 

located in Table 5.1. 

Table 5.1 

Themes & Sub-Themes Answering the Overarching Question showing the connection to 

Bronfenbrenner’s Bioecological Model 

Themes and Subthemes MI ME EX MA 

Theme 1: Family Influence Matter MI    

o Deeply imbued parental expectations MI    

o Emphasis on the value of education is key MI    MA 

o Direct interaction with the school less necessary than 

providing outside educational opportunities 
 ME   

o Presence of a disability is no excuse MI    

o Parents as role models MI   MA 

Theme 2: Support was Critical to Overcome Barriers in STEM 

Educational Pathway 
  EX  

o Support of school and school personnel is crucial MI    
Note. MI = microsystem, ME = mesosystem, EX = exosystem, MA = macrosystem 

 



103 

 

 

Table 5.1 (continued)     

 

Themes & Sub-Themes Answering the Overarching Question showing the connection to 

Bronfenbrenner’s Bioecological Model 

 

Themes and Subthemes MI ME EX MA 

o Presence of accommodations   EX  

o Opportunities can occur early in the educational pathway; 6th 

to 7th 
 ME EX  

o Information and guidance helpful during educational 

transitions 
 ME   

o Guidance and information relating to college level support for 

disability is lacking 
 ME   

Theme 3: STEM as a Meaningful and Practical Pathway MI    

o Method of self-support MI    

o Meaningful occupation MI    

Theme 4: Self-Advocacy and Trailblazing are Part of the 

Education and Workplace Environment 
MI    

o Strategies to gain needed accommodations MI ME EX  

o Reluctant trailblazing MI    

o Self-advocating is needed MI    

Theme 5: Networking and Support from Workplace Colleagues 

is Critical for Success 
 ME   

o Networking is important MI    

o Colleagues assist from moment to moment as well as through 

formal request pathways 
MI ME EX  

Theme 6: Intersectionality Leans Toward Being a Woman in 

STEM; Not as a Person with a Disability in STEM 
   MA 

o Disability impact is independent of STEM focus    MA 

o Gender impact as a woman in STEM more prominent    MA 

Theme 7: Growth Mindset, Introverted, and Disability 

Empowered Personalities 
MI    

o Introvert personality trait connected with need to counter 

fatigue and need for downtime 
MI    

o Growth mindset present MI    

o Disability as a positive MI    

Note. MI = microsystem, ME = mesosystem, EX = exosystem, MA = macrosystem 

 Through the words of the participants and summaries of the findings, this chapter will 

explore each of the seven themes and subthemes. After this examination, a summary of the 

findings will show the connections between the themes and Bronfenbrenner’s (2005) 

bioecological system theory of development.  
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Theme 1: Family Influences Matter 

 Theme 1 includes the subthemes of deeply imbued parental expectations, emphasis on the 

value of education is key, direct interaction with the school less necessary than providing outside 

educational opportunities, presence of a disability is no excuse, and parents as role models. 

These subthemes center on the relationships between the participant and their parents and the 

interaction, or lack of interaction, when viewing the parental engagement with the school. The 

participants’ memories of their parents’ and family’s influence on their pathway were strong and 

obvious. Additionally, the participants were intensely reflective as to both positive influences as 

well as negative influences on their experiences growing up and transitioning to further 

education and eventual employment in STEM. The complex interactions between a child and 

their environment, or microsystem, are outlined by these subthemes and are an important aspect 

of the overall bioecological system.  

Deeply Imbued Parental Expectations 

 A small percentage of women with disabilities enter STEM careers, and the very act of 

successfully gaining employment indicates the participant has some ability to defy societal 

norms. Each of the participants reflected a deep impact of parental expectations and showed a 

deep connection within the family microsystem throughout the interview process.  

 One commonality between all of the participants was the messages received about 

themselves as young women and their probable futures. Each participant pointed to a particular 

expectation they received. Carla said “there was never a question as a child…I would go to 

college. I was taught from a young age I could do whatever, anything.” Katherine voiced similar 

notions: 
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 My family expected me to be a kid, a regular kid was really a driving force for me. My 

parents really valued well roundedness [and also] expected me to succeed in education 

and in school. That was a very important thing for me. 

Anna implied her parents’ desire for her to succeed through different actions, such as taking her 

to an art school while she was home schooled in her native country. The implication is if Anna’s 

parents did not value her success, it is doubtful these types of experiences would have been 

offered, especially dealing with the physical obstacles of stairs and transportation. Parental 

attitudes can be imbued by messages not sent. Anna’s mother was a mathematician. Anna 

reported, “I never got the impression from my mother that at any point in her life she was, oh, 

my G-d, what am I doing in mathematics as a woman?”  

 Pat described a very different childhood. “My parents really expected very little of me. 

My mom wanted me to graduate high school and not have children by the time I graduated high 

school. Accomplished both of those [expectations].” While not a direct message from her parents 

Pat did say she appreciated a strong independent streak shared amongst her family.  

 The influence of the macrosystem, an overarching system, where attitudes concerning 

gender and disability may influence family members, and in turn influence the women during 

their time at home was present for this subtheme. The message for three of the participants was 

clearly received that gender or disability should not affect expectations of success. For Pat, the 

macrosystem of gender included the expectation of early pregnancy and lack of a high school 

diploma. Although the message was different for Pat, she did achieve the expectation of her 

mother.  
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Emphasis on the Value of Education is Key 

 Education as an important pathway to success was undeniably present for three of the 

participants. Anna phrased her parent’s emphasis of the value of education in this way:  

I never felt that, oh, because I have a physical disability that means education is not 

important. On the contrary, at the time we didn’t know that I would end up in the United 

States and that we would move. We all understood that whatever ends up happening, 

education is going to be really important. So luckily for me, my parents, obviously, 

understood the value of education. Otherwise, we probably wouldn’t be having this 

conversation. 

The idea that the value of education was obvious shines through when Carla expresses difficult 

economic circumstances her family faced while she was growing up.  

There was never any question as a child of the early ‘70s [that ] I would have a career. 

[My parents] both assumed I would go to college, [but wasn’t sure] where the money 

would come from. It turns out that [other family members] offered to pay my full 

tuition….and my siblings’ [as well]. 

Katherine stated the value of education was clearly communicated through both words and 

actions not only for herself, but for her parents as well.  

[My parents] made sure to really instill in me the idea that education is my ticket to the 

world. [Education is] what got my family into the U.S. It’s what allowed us to become 

U.S. citizens. It’s been everything for my family. It’s been what has allowed us to make a 

living…so it’s everything. 

 All of the participants offered a view of the importance of education, whether STEM 

based or not, as being an important aspect of the influence of the family. Pat communicated a 
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high school diploma was the short term goal. Pat was the only participant educated through a 

special education structure, with low expectations communicated to her. “My parents, really 

expected very little of me. [Later on] I think [my mother] was proud of me. I definitely met 

expectations, if not went beyond them.” Pat went on to talk about her stubbornness, which she 

attributed to her success, as a family trait. For Pat, while education might not have been highly 

valued, finding your way in the world certainly was prized. 

 A parents’ microsystem, with their own thoughts, experiences, and dreams influence their 

child in very direct ways. The message received generally was being a girl with a disability does 

not matter in relation to education. 

Direct Interaction with the School Less Necessary Than Providing Outside Educational 

Opportunities 

 Each woman, less so for Carla, spoke of how their parents did not directly interact with 

the school, especially when acquiring accommodations for their daughters. How the parents 

chose to influence their child’s education microsystem was related to their own needs and 

situations. Anna and Katherine’s parents functioned as new immigrants. Anna’s mother 

encountered language barriers so she tended to leave Anna’s needs up to the school district. 

Katherine spoke of her father’s focus on his own education as a central reason for less direct 

involvement in day to day educational matters. Pat indicated that “I think [my mother] was 

supportive insofar as she could be supportive. They didn't know how to help even if [my mother 

and father] wanted to.” 

 Pivotal instances were provided by each woman when asked about if and how their 

parents were supportive within their K-12 education. For instance, Carla, described her mother, a 

substitute teacher, having a good handle on all of her children through their elementary years. 
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Carla remarked her mother taught her how to garden, as much of their food was grown on the 

family land. Activities such as sewing, cooking, and other 4-H projects were assisted by other 

adults with those talents, allowing Carla to gain skills in a variety of areas beyond what was 

taught in the classroom. Anna spoke eloquently about how her parents provided opportunities for 

art classes in her home country, which meant scaling obstacles to get her to a car, taking her to 

the building where the class was held, and then getting her to the room itself. For a home-

schooled child in a country where the disabled are not valued, this was a very important 

educational opportunity. When Anna attended high school in the U.S. she was able to take 

advantage of summer school for advanced students for two different programs, which fed into 

her later choices of college programs. As Anna puts it,  

I was doing wheelchair racing, tennis, and wheelchair basketball and [my parents] were 

very active in that because they had to bring me to practices. So I had that experience and 

they had that experience. But [my parents were] not [active] in school so much. Because 

both of my parents worked and we had other things that we needed to worry about.  

Katherine spoke of how her parents tutored her, and attended all of her performances in various 

activities. They also provided for her to be involved in cultural activities as well as a Saturday 

language school so she could retain her native language proficiency. Even an inadvertent gift 

could impact the trajectory of a person’s life. The purchase of a computer by Pat’s parents, 

unlike my school who never gave me a technology class, my parents, introduced me to 

technology very early. [Perhaps] they hoped I would play video games and stay out of 

their hair, not realizing that I would teach myself to program, but I did it still. 
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 Each of these incidents directly or indirectly supported these women, broadened their 

horizons, allowed each to feel some competence, and move forward personally or within their 

educational pathway. 

Presence of a Disability is No Excuse   

 One common statement from all four participants: none perceived their disability as a 

disability. Carla stated “I didn’t view myself as [having] a disability. I wasn’t encouraged to 

view [my hearing impairment] as a disability.” A health scare while in college was the first time 

Katherine said she felt disabled.  

The first time I felt disabled was when I was diagnosed….I took time off from school. I 

couldn’t do much. In this weird way, it made me realize, oh, yeah, I have a disability and 

there are all these things out there that I have to figure out how to use to help me get 

through all this. And that is the first time, even though I lived with [my disability] my 

entire life and even though I advocated for myself within the school systems I was a part 

of from a very early age, that was the first time where it hit me that, oh, yeah, I'm 

disabled. 

Pat spoke several times through the interview process about being a “normal person trying to 

have a normal life.” Anna framed her thoughts about being a person with a disability in this way, 

 On a daily basis, I don't think I think about it. Because that would be very distracting. 

The only time I think that it really concerns me is when I'm thinking ahead a little bit 

about my career path and whatever options I may or may not have. I don't do as many 

outdoor activities as I would like. I don't go hiking. There are certain things that I would 

like to try. I have learned how to swim in the last few years. So there are a few activities 
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that I want to try, but I think it is a matter of being at the right place and at the right time 

for me to get a chance to do that.  

 Anna’s assertion about certain things she would like to try supports the subtheme of 

disability not being an excuse. Katherine spoke to an expectation from her parents. [Because] “I 

was somehow different and I would have to find different ways to do the same things that 

everyone else does. I was still expected to do them even if it was differently.” Now as an adult 

Katherine frames it this way:  “Having to engineer your way out of it every single day. Having to 

come up with solutions to do the things that you want to do because the world was not set up for 

my body.” The continual need to come up with solutions: this indicates Katherine does not 

accept disability as an excuse for herself and as a positive message from her parents. 

 The importance of the family microsystem and the messages received, especially when 

thinking of the personal impact of disability is shown as each woman came to terms with their 

disability in their own way.  

Parents as Role Models   

 Three of the four participants noted their parents to be important and strong role models, 

especially for education and for opening the possibility of STEM careers to their daughters. 

Anna spoke specifically about messages relating to women in STEM: “If you are good at the 

sciences, if you are good at a computer, that’s what you should do, absolutely.” Anna’s mother, 

by being in a field dominated by men as a mathematician, was a built in role model for Anna as 

she developed her choices for what was possible for her own future.  

Katherine spoke of her parents in regards to her father bringing his family to the United States in 

order to pursue an advanced degree for himself and a better life for his family. Carla’s mother 
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was noted as the “strong parent” and inspired Carla to be whatever she wanted to be in an era 

where women were not always encouraged to pursue STEM type careers.   

Theme 2: Support was Critical to Overcome Barriers in STEM Educational Pathway 

 The exosystem is a setting which does not contain the developing person, but where 

events occur impacting the environment of the person. The school system policies and 

procedures, developed by school leadership for providing guidance and information concerning 

scheduling, course types, and course availability is one example of an exosystem within which 

the women functioned. A clear characteristic emerged in these four disparate women during 

discussions of their education pathway. Information and guidance from the school, especially 

when parents cannot or will not interact with school personnel, is a critical component for 

promotion of success for women with disabilities to follow a STEM educational pathway. Within 

the exosystem the child-school microsystem, where the child interacts directly with teachers and 

curriculum and the parent-school microsystem emerged at several different points were 

identified for successful transition. Different participants identified different transition points as 

being particularly crucial. While all four women eventually found success despite some 

educational barriers, the barriers appeared at different points on the educational pathway, some 

due to influences on the microsystem and some due to the presence of the exosystem for each 

participant.  

Support of School and School Personnel is Crucial 

 Each woman spoke directly concerning adults within the school environment who 

intentionally and unintentionally provided support during the K-12 educational experience in 

general as well as supporting the STEM pathway. Three of the women indicated that K-12 

school was easy, enjoyable and generally a positive experience. Anna tells how learning wasn’t 
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difficult, but her challenge was “finding basically the right people I could talk to or getting into 

the subjects that were more challenging.” Reflecting back, Carla recognized her teachers may 

have been providing support without her knowing it. “I didn't realize until later that it wasn't just 

a coincidence,” Carla related, “I always seemed to sit in the front row or near the front of the 

class as a kid, as elementary teachers assigned seats.” Carla felt supported in the K-12 

environment, however she did not bring up particularly influential teachers at this particular 

stage of her life.  

 Katherine, the only participant who was provided a personal care aide during her K-12 

experience, brought up her assistant during elementary school as particularly important. “My 

personal care assistant when I was in elementary school really advocated for me and was a really 

great resource for me.” Katherine identified herself as a self-advocate; however, she did 

recognize and appreciated the “teachers who advocated for me when I couldn't advocate for 

myself.” 

 Pat did not have a similar experience during her K-12 education as she stated very clearly 

during the interview: [school] “was a really horrible experience which I would never in a million 

years, no matter how much you paid me, go back and do again.” However, her attitude toward 

learning itself was positive. “Learning was easy. I enjoyed learning. I always said if school was 

just about learning, it would be fine.” Pat’s recollections involve teachers who didn’t care, 

especially a special education teacher she said gave up on her. 

It never seemed like [the teachers] wanted to actually address the real problems, which 

was the fact that kids were mean to me and beating… me and those seemed like the real 

problems to me. Not whether I could see lined paper properly. That seemed trivial. Who 

cares if I can write on lines if I have to deal with people [bullying] me.  
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Intention does not always produce the results adults might desire. Pat talked about going to a job 

fair which, rather than being helpful, became a negative memory. 

I remember just a defining moment like my [special education teacher] in high school 

said we will take to you this job fair, it will be great. You will see all the things blind 

people can do. I got there. These were people who worked unskilled labor jobs, I sat 

through a person telling me how they watered plants professionally. And I was just 

horrified. The only professionals were there those who did blind rehabilitation. I 

respected that, even in high school, [but] it wasn't what I wanted to do. I saw a lot of 

things that I didn't want, but I had no idea what I actually wanted. 

Presence of Accommodations    

 Each woman spoke of accommodations during K–12 education as well as during college. 

Policies and availability of accommodations in public education are part of the exosystem as the 

presence, absence, quality of information, quality of teachers, and teacher training will influence 

the developing person and their environment. The type of disability predicates the type of 

accommodation needed. However, each woman spoke to a lack of knowledge or lack of 

communication concerning availability, or not recognizing a need for a particular 

accommodation at different points during the educational pathway.  

In relation to accommodations, Anna spoke only of the need to be able to get to class, so 

the ability to physically gain access to a building or classroom was all that was needed until she 

was in her chemistry laboratory courses. 

I had to take a lot of chemistry and the chemistry lab have these fume hoods. I got into 

the discussion with the university. I wanted to be able to take these chemistry classes and 

fully participate and at the same time be safe, right? Once you go past general chemistry 
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and start taking organic chemistry, some of these substances are fairly dangerous. They 

are corrosive. You don't want to breathe them in or spilling them all over yourself. And 

even though it took [the university] a while, they modified one of the [lab] areas and 

made it lower so [I could] roll in to a chemistry lab and work in a fume hood and do so 

safely. I tried my best in those classes to do whatever we needed to do, to titrate, 

[whatever the lab experience called for]. 

Anna was the only participant to mention signing up for disability services at college and seeing 

a social benefit for doing so. “[Signing up] with disability services ended up being nice, because 

I made some friends and connections there.”  

 Carla mentioned sitting in the front of the classroom, by teacher choice, during her 

elementary years and choosing to sit in front in lecture halls and classrooms during college as she 

“recognized I needed to be.” She specifically spoke to the absence of accommodations in college 

stating that the passing of the Americans with Disabilities Act was many years away. Carla’s 

reflection about accommodations centered on a sibling, who followed her to the same school.  

There was no such thing [as accommodations during the mid to late ‘70s] or any type of 

[accommodations] for a hearing disability. My [sibling] was in total denial that they had 

hearing loss. The first couple weeks after they came to the university, [my sibling] came 

to me and said [my sibling] couldn’t hear. So there was no one [my sibling] could have 

turned to at the university that I know of. I do not know who [my sibling] could have 

gone to. I don’t think the major advisers were schooled in that. I think they probably 

would have said, well, go tell your parents.  

Carla also shared an experience in a course where she could not get a seat up front.  
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I got a C, my worst grade at the university because I huffed and puffed to get to the class, 

plop down in the back row. There were no seats. [I was the] only woman. He was not 

interested in me at all [emphasis added]. 

This experience actually deterred Carla from a possible career pathway as she felt less competent 

after taking this course.  

 Katherine stated “the services and accommodations at my college were pretty basic.” 

Katherine then reemphasized,  

I really wish that they had told me more about what was out there instead of just 

providing the bare minimum. I received note takers in all of my classes. I received 

additional testing time in a quiet environment. I pretty much received what I asked for, 

but sometimes I just didn't know what to ask for. 

 Pat indicated the presence of accommodations during her education experiences when 

talking about how the school didn’t understand her peer group problems. At different points 

through the interview process she spoke to her feelings about accommodations in general and the 

specific accommodations she was provided. 

In high school I don't think I got any [accommodations]. I was probably a difficult child 

and probably somewhat argumentative. But it always seemed like they came up with 

trivial solutions. Things that were not really solving any problems.  

Pat did talk about having time and a half for taking tests in college, but beyond that did not 

indicate any other accepted accommodations in her educational experiences.  

 This subtheme shows the interaction of different systems; school-child microsystem and 

the exosystem. The exosystem containing school policies with the power to provide 

accommodations are not part of a direct interaction with the participant. How that 



116 

 

 

accommodation was presented and used did have influence on the participant. Making sure Carla 

sat up front or rejecting “trivial” accommodations by Pat showed how the presence of 

accommodation influenced the education of each of the participants.  

Opportunities Can Occur Early in the Educational Pathway; 6th to 7th Grade 

 The structure of the school schedule is an important part of the exosystem for any 

student. The availability and choice of courses heavily influences the education and career 

pathway of a child. All of the participants mentioned course sequences, especially foundational 

courses for STEM education. Carla was the only one to directly discuss an early start for 

advancement or acceleration.  

 I was doing well in classes in sixth grade and they said, you know, let's sign you up for 

the advanced courses. Math and science. I got on that track right away. So I was always 

with the group, the regular class ahead of me. Whether it was algebra or biology, 

chemistry, physics, whatever, most of the class was a year older. 

Pat, on the other hand, spoke of her school’s lack of challenging courses for students.    

We had normal classes and we had remedial classes. And I was always in normal classes. 

But we never had AP. There were no honors. If you were academically gifted, there were 

no challenging classes for you. That did not exist. So from an academic standpoint, it was 

boring as hell most of the time. 

Although not directly mentioned, with the lack of Advanced Placement or honors courses 

available, the only way students could have been challenged would have been to advance 

students in courses. Whether that was available in Pat’s school is unknown. It is known that Pat 

felt unchallenged with low expectation from parents and teachers, which would have impacted 

the opportunity to provide advancement.  
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 Carla and Katherine, although their education occurred decades apart, had one 

commonality. “Running out of courses” due to lack of advanced placement options, which 

happened to Carla, and not enough hours in the day to take wanted courses due to Katherine’s 

high level of participation in several academic and co-curricular areas. Both these women had a 

difficult time taking advanced courses to satisfy their STEM pathways. Carla, because her school 

simply didn’t offer courses beyond physics, and Katherine, by her high level of participation in 

the arts and performing arts, finding time to “fit in” all of the courses she wanted into the daily 

schedule. While not completely comparable, as Carla had no choice due to lack of options, and 

Katherine made the choice to do other things, the result is the same. Access to STEM courses is 

important.  

 Anna did not attend American schools until the 8th grade, however she made very clear 

the lack of understanding of the types of courses available affected her course sequence. 

What was hard was getting used to figuring out how things worked. It took me a while to 

figure out, there are these college prep classes which are effectively not college prep. 

They are basically community college prep. And then there are these honors classes and 

advanced placement classes, and if I'm serious about going to college, which I was, I 

need to be in these different classes. So that took a while [to get the information to make 

an informed choice]. 

Katherine transferred during middle school, and Anna didn’t arrive to the U.S. until she was to 

start high school, so it is difficult to know if a different STEM course pathway would have 

presented itself had they been part of the school system where they graduated. However, course 

sequence is one important pathway for preparation for college level STEM courses. While the 

presence of disability or gender appears to have little impact on this part of the educational 
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journey for the participants. Yet, the exosystem: scheduling, availability of STEM preparatory 

courses, and time for a child to actually take the course, for a STEM pathway is necessary for 

success. 

Information and Guidance Helpful During Educational Transitions  

 All four of the participants attended public school and experienced educational transition 

to college. All four women bemoaned the lack of guidance and information from school 

personnel during transition periods, especially the transition from high school to college. All 

attended colleges within their home state, with two of the four participants going to college in the 

same city from where they graduated high school. When asked to describe her greatest obstacle 

as a child, Pat chose this point in time. “My greatest obstacle” [long pause], “I think it was the 

same thing I saw as a child which was trying to figure out how to find my way in the world when 

I felt like I had very little guidance in doing that.” Pat described a job fair as being a defining 

moment to determining what she did not want for a future career path and feeling that the school 

and her parents did not prepare her for a future where she could work and take care of herself. 

Katherine had a different problem. While the school provided some information for 

college academic transition, Katherine found most of her guidance through her parents. When 

asked what factors influenced her college choice she said: 

My parents, basically. I initially was thinking of pursuing architecture. I really wanted to 

go to [a] College of Art and Design. My parents were like, there's also [this school] [in a 

hopeful voice]. We went and toured. I'm like, no, this isn't what I want to do. I don't 

know what I want to do at all. They were like, Katherine, you are good at math. Why 

don't you do engineering? You can do a lot with that. And so they pushed me toward that. 
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It's also [a highly regarded] program in the country and so they were, like, you can learn 

from the best of the best. So I said sure, why not. And I did it.  

While her parents certainly influenced her college choice, Katherine would have preferred more 

information flowing from the school especially on how to actually go to college. “I wish that 

information was more readily available to me” she said in a matter of fact manner. While it is 

hard to tell whether any information would have persuaded her to go to a different school, the 

impression of limiting available choices was present.  

 Carla spoke little of gaining information from school sources on her college pathway and 

choice. Information from relatives and friends who attended the same school as she eventually 

attended appeared to be the main informational channel. 

 Deciding where to go to college was far more prevalent than if a participant was going to 

go to college. All four women attended college directly from high school. The perceived lack of 

helpful information and guidance put more pressure on the family microsystem, which may or 

may not have had the necessary information depending upon the connectedness of the parents to 

understanding the path of college transition.  

Guidance and Information Relating to College Level Support for Disability is Lacking 

 Anna mentioned specifically signing up for disability services at her college. Carla does 

not recall any disability services availability during her time in school. Pat mentioned a state 

program which assisted the visually impaired with monetary needs to specified schools, but did 

not mention specific persons or resources made available during the college years. 

 Katherine, due to the more severe nature of her disability, spoke specifically to the lack 

of support for college students with disabilities. Due to her situation, independent living while at 

college did not happen. 
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I wish I had known a lot more about the social service safety net and all the services that 

were available to me instead of having to find them out on my own as I heard about them. 

For instance, because I didn't start receiving social services until after my health issue, I 

didn't have access to personal care assistants of any kind other than my family [when I 

started college]. And for that reason, I commuted to school. 

When asked if she would have liked to live in the dorms during college, Katherine replied softly, 

“very much, yes. I think had I known that that was an option, I would have wanted to do that.” 

While living on or off campus may not have affected her eventual STEM pathway, one thing is 

clear. As Katherine stated, “I really wish that information was more readily available to me and 

presented to me because it would have made things a lot easier for me. I had to, like, figure that 

out myself.” Katherine agreed with Pat on her greatest obstacle as a child, “A lack of 

information.” 

Theme 3: STEM as a Meaningful and Practical Pathway 

 Each of these women is employed within a STEM field of their choosing. Theme 3 

includes the subthemes of method of self-support and STEM as a meaningful occupation. These 

subthemes center on the individual participants’ personal characteristics and how they view 

themselves in relation to the world. Each of these subthemes was influenced by their families and 

brings forth a view of the complex interaction between personality factors and concerns of 

family which informs the view of success within a STEM field.  

Method of Self-support 

 Participants indicated through interviews, survey, and employment information that a 

significant part of the choice of a STEM career relates to having a practical and secure method of 
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self-support. Katherine spoke in relation to the STEM push from her parents while deciding what 

to study upon entrance to college. 

[My parents] were the ones that sort of guided me to STEM. I consider myself a jack of 

all trades type of person. So in high school I had a really hard time figuring out what path 

I wanted to take. Should I take an AP Art class or AP calculus? And my parents 

ultimately, even though they supported my artistic side, ultimately pushed me toward 

what they considered to be a more practical side in STEM. 

This idea of the practical nature of STEM as a career is illustrated by Katherine’s description of 

her father’s glee at Katherine taking her father out for his birthday. 

As far as financially, I'm pretty much independent at this point. In fact, my dad is very 

into the financial side of things and this past year I started to treat [my parents] to things 

like we went on a vacation together and later I took my dad out a fancy dinner for his 

birthday. And he would, like, brag to all his friends that, my daughter paid for this. [To 

my father], financial independence is everything. 

 Carla related how the sensible nature of her STEM degree leaned more toward her farm 

upbringing. She wanted to work in an area she knew and her personal experiences and family 

history certainly centered on agriculture. As she related, her job provided steady income for her 

family for years. “We wouldn't have the home, the kids wouldn't have had the education and so 

on if I hadn't been working.” 

 Anna and Pat had a more circuitous path to their current employment. As Anna explained 

when asked how her parents felt about her current STEM degree and employment: 

Well, so, considering this is what -- this is my third degree. This is my second bachelor's 

degree. I think they are quite happy that I have something that is going to pay the bills. I 
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think they would like to see me use my abilities to the best of my advantage. I think they 

are pretty happy with this path because computer science is here to stay for quite some 

time. [My parents always wanted something that would] hopefully keep you afloat 

financially. From a job security perspective, things are looking good.  

Pat spent some time away from academics before returning to work on foundational courses 

toward her Ph.D. in mathematics. While she didn’t say in words anything concerning the 

practical nature of STEM as a career, she did mention her connections to her teachers and 

professors when she returned to school. Many of her professors had worked in the private sector 

and brought practical experience to their teaching, which Pat greatly appreciated. She also spoke 

of hard times as she had moments where money was tight before and while in school and worked 

a variety of jobs to support her family, which her current job now allows her to do more 

comfortably. 

Meaningful Occupation 

 All four women spoke directly to the idea of STEM careers being meaningful to them. 

Anna spoke to personal stimulation and promotion of creativity as well as the exciting 

developments of user interface technology and technology development in general. Pat addressed 

the idea more broadly when asked for reasons she has stayed in a STEM field. 

I enjoy it. I like what I do. That's why I chose it to begin with and that's why if I got stuck 

in a job where I had to do the same thing every day, I would be bored and I wouldn't like 

it. I like the fact that there are new things every day to do. There are new challenges. 

There are new technologies. It's new. It's interesting. 
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Pat spoke more toward how the field is a positive fit for her, while Carla spoke more toward 

service of others. When asked her perspective of the greatest benefit of working within a STEM 

career, Carla had this to say: 

Just the sense of satisfaction at doing something meaningful. [I’m working with] 

researchers who are developing crops that feed the world, you know. The satisfaction of 

working for a meaningful company, a meaningful branch of science and enabling [other 

researchers] to do their science.  

 Katherine described the meaningfulness of a STEM career in a very personal way. “I 

think [STEM has] allowed me to meet people like myself, people who are problem solvers, 

trying to figure out as much as they can how the world works and make it work for them.” 

Theme 4: Self-Advocacy and Trailblazing are Part of Education and Workplace 

Environment 

 Theme 4 includes the subthemes of strategies to gain needed accommodation, reluctant 

trailblazing, and self-advocating is needed. These themes outline the participants’ necessary 

actions required to get needs met in order to have success in school, STEM based courses, and in 

the workplace. The microsystem of education and the microsystem of the workplace function in 

slightly different ways. The participants expressed how being the only person in their area with a 

disability forced the role of trailblazer onto them.  

Strategies to Gain Needed Accommodations 

 Each of the participants spoke of different strategies to gain accommodations needed for 

their education and their work. The strategies mentioned for education ranged from a do it 

yourself attitude, which Carla expressed due to the lack of accommodations offered at her 

university, to signing up for disability services, which was Anna’s experience. When the 
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participants entered the work environment, the first step was to find out how to go about asking 

for necessary interventions. The characteristic of the job being a STEM based position did not 

appear to influence the need or process for gaining workplace accommodation, as none of the 

participants explicitly or implicitly brought up the STEM nature of their positions.  

 Anna expressed the least formal procedure for gaining a required accommodation with “I 

think if I needed a special desk or a chair, they would be happy to do it.” Workplace policies 

found on the internet for Anna’s workplace, as well as the documents she provided, do not 

specify specific accommodation pathways. For Anna, this is probably not a direct issue since her 

need is for access due to a physical disability, she related, “well [my disability] is being 

accommodated just by the building being ADA compliant.”  

 Katherine, also with a physical disability, discussed several different strategies she 

utilized over the years to help gain needed accommodations. When discussing a hypothetical 

situation Katherine stated  

I would probably go to my direct supervisor and then his supervisor who is the supervisor 

of the group and with that accommodation in writing. From there, I’m guessing that they 

would be able to see if that was something they could do themselves directly or if they 

couldn’t, they would probably go through human resources to see what the necessary 

steps would be. 

Pat mentioned the need for transportation from time to time due to her inability to drive. 

Depending upon the location, a vehicle and driver may be procured. Pat was unspecific 

concerning how, who, or when the accommodation appears. 

 Katherine, Pat, and Carla spoke several times about going to their supervisors for 

assistance in relation to accommodation and avoiding human resources (HR). Pat spoke of HR in 
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this way. “So a lot of times what I find that going to my direct colleagues or my direct supervisor 

and asking for help is much more fruitful than going to wherever the official office is.” Katherine 

put the matter much more pointedly.  

Unfortunately, our human resources department is not the most knowledgeable. So 

sometimes it’s more of just do it type of thing and ask for forgiveness later. [When 

working with HR] it can be very drawn out and just a mess. So the entire time that I 

would be asking for the accommodation, I would be hoping in the back of my mind that 

we wouldn’t have to involve human resources because it is just so inefficient.   

Carla also mentioned frustrations with human resources in her own company. Carla brought 

many ideas for accommodation to the company for consideration. This included advocating for 

Real-time Captioning Service (CART) for larger meetings as well as utilizing Skype for small 

group and one on one performance reviews.  

 It is interesting to note, Katherine, Pat, and Carla all work for employers with clear 

documented pathways as to how to obtain an accommodation in workplace policies. Yet, these 

three participants voiced much more frustration with the process than Anna, where apparently no 

specific policy exists, at least that is publicly available or available to Anna as an employee. All 

four women described personal strategies for obtaining accommodations, yet, excepting CART 

for Carla, working remotely for Katherine, and transportation for Pat, the women did not seem to 

utilize formal pathways for most of their day to day needs in the workplace. 

 The microsystem of the women with their supervisors and the microsystem of Human 

Resources and the supervisors as well as a perspective of human resources as an exosystem are 

all interacting together within this subtheme. A complex set of relationships needs to be 

navigated and oftentimes particular avenues are avoided due to perceptions of being burdensome 
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or inefficient. 

Reluctant Trailblazing 

 Each of the participants were asked the question, do you see yourself as a trailblazer? The 

women answered in the negative, although through the interview process, numerous examples of 

reluctant trailblazing due to circumstances encountered and problems to solve were identified. 

Anna spoke of the people with disabilities that came before her.  

In some ways [I am a trailblazer], but a lot of work has been done for me. Without the 

ADA act, I would not be able to get into the building where I work. Probably, I wouldn't 

be able to get into many government and privately-owned buildings, right? I think it's 

easier for me at work and it has been easier for me to study at the university than it has 

been for previous generations of people with disabilities. It's not like I'm the only one. I'm 

not the only professional person with a disability out there with a job. Although, this is 

very interesting. I think one of the surprises that people have, sometimes they assume I 

work for my family as opposed to working for a third party. Or the nature of the job 

[surprises them], the fact that it is a professional job and not a clerical job. So yeah. 

Hopefully I'm a trailblazer but on a small scale. 

While Anna focused on the perception of disability, Carla, when asked if she saw herself as a 

trailblazer, focused on how she impacts people with hearing loss at her place of employment.  

I'm probably most vocal at my company about my hearing loss. I'm recognized as an 

advocate for hearing loss. I have actually gotten an award which is my name on a plaque 

for advocating for others with hearing loss. So in that respect, I may be a trailblazer 

because no one at my company knew about the CART transcription. The person who had 
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some control of the matter didn't know about it until I explained it. And then she was, 

like, wow, this is wonderful.  

Katherine focused on trailblazing as a personal goal.  

No. But I feel if I want to get to where I want to be in life, I'm going to end up having to 

be one. I am very early in my career right now. And I know I don't know everything. But 

I do feel a responsibility to those in the disability community and the women in my life to 

give them a step up once I have reached where I want to reach. And I think in order to do 

that, I will have to do some trail blazing because there are so few of us out there. That 

inevitably, I will end up in that type of position. But I'm not there yet. 

Pat was unable to give an answer. When asked if she was a trailblazer, her response was short 

and to the point. “I don't know. I don't really think about it. I have no idea how I would evaluate 

that.” From the interview data Pat did display aspects of trailblazing. While in graduate school 

she took part in a program to encourage girls to consider STEM careers. Pat represented not only 

a successful STEM female student, she also represented a person with a disability as a successful 

STEM student.  

 All four of these women showed a reluctance to be seen as trailblazers, and focused on 

different aspects of trailblazing. When considering the microsystem of school or the microsystem 

of work, the experiences for other members of the microsystem must be considered. The lack of 

familiarity for the needs of the employees or lack of understanding of accommodation in general 

may influence outcomes for people with disabilities. All of these women have had to “step up” in 

order to have their needs met in school or work environment.  
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Self-advocating is Needed 

 One of the strongest connections between the four women is the continual necessity of 

self-advocating for themselves while in school and in their professional environment once 

employed. Of the four women, Katherine appeared to take on the role of self-advocate early on 

in elementary school which she termed as unusual, due to wanting to do as much as possible by 

and for herself as well as having parents who, as new immigrants, were working hard at their 

new life and trusted the school to take care of the day to day needs for their daughter, 

academically and personally. Carla and Anna deemed the beginnings of their self-advocacy for 

their needs as a person with a disability occurred in college, usually in very specific 

circumstances. Carla, making sure to be seated in the best places in the lecture halls and 

classroom, and Anna, by working with and pressuring the university to provide appropriate 

accommodations for someone in a wheelchair to take lab based courses in the sciences.  

In the work environment, Pat, addressing self-advocacy, mentioned the feeling that most 

of her supervisors and colleagues expect her to tell them what she needs, “I think they rely on me 

to tell them when I need something. Which I think I'm pretty good at, at this point of telling 

people. Well, I need this or I need help with this.” Carla related “if something is not being heard 

well, I will speak up and say, hey, we've got to do something. And use the microphone.” 

 The need for skills for self-advocacy and trailblazing is reflected by the exosystem of the 

education and work environments. Policies, attitudes and procedures influence how these women 

must function within their workplace microsystem to gain needed accommodations for their 

disability. 
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Theme 5: Networking and Support from Workplace Colleagues is Critical for Success 

 Within this theme, related to the mesosystem, the microsystems that directly included the 

participant and the workplace microsystem, which includes colleagues, managers, and 

supervisors, which influenced each other and determined the comfort if not the success of work 

for the women within this study. Networking is important as well as the presence of colleagues 

assisting for needs from moment to moment as well as through formal request pathways.  

Networking is Important 

 All four women spoke of pre-work experiences before formally entering the STEM 

workforce. Anna and Katherine spoke of internships, which provided opportunities to learn skills 

in the work environment to assist in landing the first position. Katherine’s internship landed her a 

job while Anna’s experiences provided a variety of skills which allowed her to gain her current 

position. Carla worked outside her degree for the first few years due to her husband’s job, and 

while she did not intern for her company, as that was not in vogue, she was hired as a temporary 

employee. When a full time job came up, the word was “he had other [people] around him going, 

oh yeah, we know who she is. You want her….I learned later.” 

 What is interesting is this part of their stories appears to mirror the experiences of people 

in most professions. Interning and networking is key in many professions and the women’s 

stories were the stories of anyone working in a professional job. The macrosystems of disability 

or gender did not appear to be major factors in networking. All four women spoke of contacts, 

recommendation writers, and others whose advice and counsel might be sought. None of the 

participants indicated dissatisfaction with their networking microsystem within or outside their 

offices.  
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Colleagues Assist from Moment to Moment as Well as Through Formal Request Pathways 

 The American with Disabilities Act of 1990 clearly states that persons with disabilities 

should receive reasonable accommodation within the workplace. This subtheme addresses the 

day to day experiences of these women as they conduct their work life while interacting with 

others. Many times a particular need due to the presence of a disability comes up suddenly, and 

formal accommodation channels are impractical. Carla related an example of a meeting. 

In a meeting today I was looking at other people and they were interpreting for me 

because the meeting was over a computer and the sound just wasn't good coming from 

one of those places out there. We probably had people in four different locations calling 

in. 

Katherine spoke to a need where she made the choice not to pursue a formal accommodation 

request when asked if she felt that all of the accommodations she needed to be successful were in 

place.  

More or less. I mean, there are things that I just choose not to fight a battle over. It is 

easier for me to ask someone to, like, swipe my badge for me and open a door than it is to 

go up the chain and request an automatic door somewhere.  

So, Katherine’s reality means for her to get to work, every day, she needs to find someone to 

open a door for her. Katherine continued, “If I get fed up with it enough, I might ask. If I can do 

something... by asking someone to do it for me, then that might be the path that I want to take. 

Not always, sometimes I choose to do that.” Pat talks about how colleagues do things because 

“it’s the right thing to do.”  

Especially for day to day needs. So times, there’s a lot more bureaucracy involved in 

getting something from outside your office. Sometimes it is easy. If it is common thing, 
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then it just happens. If it is not a common thing, it can be really complicated and you 

could just go walk over to your colleague's desk and they go, oh, yeah, I have an extra 

one of those. There have been little instances, when I first got to the office where there 

are a couple of shared computers that someone finally just changed the monitor because 

they had this really horrible monitor. It just didn't work and it was kind of small and, 

everybody just suffered with it. And finally when I got there, someone said, okay, screw 

this. We can barely see it. And I can't see it at all. So they just changed it out. Well, I 

don't know if there was a person who should have. But it was my office that decided to 

do it because, it was the right thing to do. 

Carla related how a boss kept her in mind when planning the placement of different people in a 

large open “cubical farm.”  

They put us right in the middle of everyone in a nice little four-square -- one of my 

people who has moved away, back once in a week in a tiny space. The four of us. This is 

more effective. Then during the next reorganization, they actually moved my team 

[again]. I was amazed I got the corner cubicle. I thought the big boss would get that. I 

apologized [to the boss], ‘you don't belong near the door.’ He said, ‘I'm never there 

anyway.’ I have this nice quiet space with one of my people next to me. We were strung 

out down the hall. And two sets of windows. I was on the corner, literally, looking out 

over the fields to which was awesome. 

 All of the women mentioned formal accommodation pathways. Used for what was 

considered major accommodations, formal pathways for the most part were avoided in favor of 

asking individuals present in the women’s work environment or immediate supervisors for 

assistance. Pat spoke to this, especially the perspective of working for a large employer like the 
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U.S. Government.  

Sometimes it's more doable than other times. Usually when it is not doable, it's either 

because there is some sort of, issue with something else that has nothing to do with me 

that I can't change. Or it just happens, right? So some things are simple. Getting 

monitors; incredibly easy. The two 32 inch monitors, they just show up. But other things 

sometimes are harder. But, most of the time, I just ask and something happens and that's 

it. And then there are things that have to happen on a much higher level. I try to avoid 

that, right? I try to avoid having to go outside my office to ask things. Partly because it 

almost always adds complications. 

The impacts of immediate work colleagues in the participant microsystems as well as activities 

“behind the scenes” in other work environment microsystems such as supervisors-human 

resources, supervisors-higher management, supervisor-colleagues are important considerations 

for supporting the participants in their workplaces. 

Theme 6: Intersectionality Leans Toward Being a Woman in STEM; Not as a Person with 

a Disability in STEM 

 The macrosystem, an overarching system within Bronfenbrenner’s (2005) bioecological 

model, focuses on interaction at the cultural and associated belief systems. The expectations of 

the participants, as women, and as women with a disability in relation to growing up, schooling, 

and employment was evident in the responses and the public documents reviewed.    

Disability Impact is Generally Independent of STEM Focus 

 The interviews of the four participants presented a picture of women going on with their 

day, performing their jobs, and the STEM nature of their work did not come up. Katherine noted 
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that the area she worked in when she was first hired treated her differently than her current 

position, but the STEM nature of the job did not come up. 

 [My disability] came up a lot more when I was working in the other area where it was 

with folks that had social work backgrounds. It's strange, but people in my current area 

treat me more as an individual whereas the people in the other area treated more me as 

one of their potential clients. Most of my messages [about disability] have been around 

access issues. 

Pat indicated that her disability “doesn’t really come up directly. People don’t really ask me 

about it.” 

 Each participant was asked about what they would change about their current position 

and three of the participants cited non-STEM and non-disability aspects to their jobs. Flexible 

schedule, reduced management role, and less bureaucracy are present in many different types of 

jobs. Katherine did mention access issues in a way to indicate the issue is independent of 

working in a STEM field. 

Gender Impact as a Woman in STEM More Prominent 

 When speaking about their experiences as a woman in STEM education and STEM 

careers each participant brought up experiences focused on their gender. Anna spoke to this issue 

when thinking about disability, but her answers indicated gender received more focus. When 

asked how her professors reacted to her disability, she shifted to talking about gender. 

So I saw a little bit of this in biology and basically the science classes, but I saw a lot 

more of this when I came back to computer science. Obviously, people with doctorate 

degrees are very well-educated so they are more subtle. I think sometimes they thought, 

‘What is she doing here’ basically. And in retrospect, I don't know if that had something 
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to do with my disability or something to do with being a woman or both. In computer 

science, [attitudes about women are] a lot more obvious because honestly about 95% of 

the faculty is male. They are males; they are old school. They are not used to seeing 

female students. And it is hard to tell if they think, gee, is a woman going to perform as 

well as her male counterparts? I've had some professors who were -- some of them were 

very helpful during office hours and some of them were not helpful at all. And in that 

case, I usually went to the graduate students who were -- on the whole, more useful. They 

were closer to the material, knew what was going on in class, more engaged. But not 

every professor that I saw I would ask recommendations from, let's put it that way. 

Anna added that “there is a male to female dynamic in the science classes, but that has a lot more 

to do with gender than it has to do with disability.” 

 Katherine spoke to a feeling. “My professors, I mean, they were pretty accommodating. I 

sometimes wonder if they went a little bit easier on me because I am, like, a woman in an 

engineering field with a disability.” Anna spoke to a more general issue for women in computer 

science. Anna related her thoughts that males in computer science often have an advantage as 

they may already know how to program, while women are “starting from scratch.” Anna also 

noted the heavy math requirements for computer science: calculus, vector calculus, discreet math 

and noted that those with weak backgrounds, male and female often left the computer science 

path. Katherine put the women in the workplace issues in this way. 

You definitely figure out ways to make yourself known. You have to kind of stand out. 

You have to lean forward. You have to be, like, firm and really direct in your 

communication for people to take you seriously. That goes for other women, too. You 

can't just wing it. You have to be intentional where you think before you speak and you 
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have to say the right thing at the right time in order for people to take you seriously. They 

are not direct. They are always indirect. There's no, like, you're a woman so you are this 

or you are going to behave this way. But there is always the sense of being the other, 

especially when you are in a room that is male-dominated. 

Pat, described her experiences as a woman in STEM by remembering people who had a 

misconception about her due to her name.  

The more obvious experiences that show the difference between women and men 

happened when I was first doing web development. People would make assumptions 

about me that were not necessarily true based off my name. And you could always tell 

the difference like when someone actually figured out that I was not a man. Like they 

would have a much different interaction. 

Pat goes on to talk about the work environment.  

I think in my current job, I don't feel like I'm treated differently. But, at the same time, it's 

really obvious that there's a disparity between men and women. And it's a known 

disparity. And in some cases, in certain groups, you’re a very small portion of the people 

that are there. In my current group, it's about 1/15th are women. And so it's noticeable.  

Theme 7: Growth Mindset, Introverted, and Disability Empowered Personalities   

 Theme 7 includes the sub themes of introvert personality trait connected with need to 

counter fatigue and need for downtime, growth mindset present, and disability as a positive. A 

STEM Careers Demographic Survey was given to each participant to identify personal traits of 

mindset and the personality trait of introversion – extroversion with general findings in Table  

5.2. 
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Table 5.2 

 

STEM Careers Demographic Questionnaire Results 

 

Participant 

 

Mindset 

 

Introvert / Extrovert Identification 

 

 

Katherine 

 

Growth 

 

Introverted 

 

 

Pat 

 

Growth 

 

Less introverted, not extroverted 

 

Anna 

 

Growth 

 

Very introverted 

 

Carla 

 

Fixed1 

 

Introverted 

Note: Carla was identified with a fixed mindset; Carla does see talent as changeable which is a growth mindset 

characteristic 

 

These subthemes center on the individual participants’ personal characteristics and 

perceptions in relation to interactions with other parts of the bioecological system. Complex 

interactions between biological factors and environmental factors provide a platform for success 

within a STEM environment.  

Introvert Personality Trait Connected with Need to Counter Fatigue and Need for 

Downtime   

 The participants indicated through interview data and the STEM Careers Demographic 

Questionnaire a tendency toward introversion. All of the participants talked about the connection 

of their introverted nature in relation to their family environment or work environment. Anna 

brought up others’ perceptions of her personality. “It's really interesting because people who 

don't know me well would say sometimes that I am an extrovert. But I'm absolutely an 

introvert.” Katherine put it this way. “I consider myself an extroverted introvert. I can put on the 

show and I can be very extroverted and social.” Pat and Carla brought up introvert concepts with 
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words and phrases such as “not a real social person,” “pretty reserved socially,” and [being] 

“interactive…is not really me.” 

 The idea that one can put on an extroverted personality when necessary and the emotional 

costs of being more extroverted, came through for all of the participants. Anna related, 

 I can be extroverted when I need to be, when I am talking with customers. If I'm in a 

large group of people or really any group of people, I can feel the energy draining. I need 

alone time to recharge. I prefer communicating by writing. 

Katherine expanded on the idea of “putting on a show.” 

I'm very good at expressing and articulating myself, but it takes a lot of energy from me 

to do that on a regular basis. So I have to both mentally prepare myself for that as well as 

have a cooldown period afterward to really recover from all the energy I spent into 

articulating myself and being expressive.  

Carla connected her job to her family life. 

My family has never really caught on to why I'm so tired by the end of the day. Just being 

‘on’ all day in a big group of people ready to try to do my best to hear if someone comes 

along, that kind of thing, just is draining. Physically draining, and maybe there is some 

mental and emotional drain as well. 

Pat also noted the need for some “down time” during the work day, however, she did not directly 

link this to her disability or her personality. 

 All of the participants mentioned fatigue in relation to themselves, their job, or through 

interaction with their families. Anna spoke of the issue, implying her disability contributed to her 

occasional fatigue. “There are things like fatigue that kick in sometimes. There are things like 
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how do I set my schedule up so that I can do the work that I want to do but not run myself into 

the ground?” Some of this fatigue is connected to the inconvenience of having a disability. 

[Having a disability is] inconvenient [would be] a good way to put it. It is inconvenient to 

have to drive a vehicle that's specially equipped. It is inconvenient to not be able to take 

the stairs. It's very inconvenient to not be able to travel or to travel outside of the United 

States with a considerable amount of difficulty. Inside the United States, I don't have a 

problem. But international travel is something that is a whole different issue. 

Carla put it best, “I need my downtime at noon.” 

Growth Mindset Present   

 Three of the four participants presented a growth mindset through the STEM Careers 

Demographic Survey. Carla’s results indicated a “fixed” mindset by choosing prompts which 

indicate intelligence may be a fixed characteristic. Carla chose other prompts in the survey which 

indicates she thinks that a person can change their level of talent through effort, which is a 

growth mindset idea. 

 All four participants gave numerous examples through their life of a growth mindset, 

examples from their parents and examples from their own experiences. Examples connecting 

their status as a woman or a woman with a disability to STEM directly were limited. Anna 

expressed, “my parent’s curiosity and their willingness to try out different things out was critical 

to the way that I grew up and our immigration eventually to the United States. These are not 

passive people.” Pat revisited the idea of proving to others and to herself that she could “do it.”  

I would be lying if I didn't say that part of the reason I started on this path is to prove to 

myself that I could do it. And maybe the reason I continue to go is because I still feel like 

I can prove more to myself. And so I think if anything, I've proved that I can get this far. 
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And that to me is something that I didn't necessarily know before. I mean, I don't know 

what my boundaries are. And I'm going to keep pushing them until I do figure that out. 

Carla, although showing a fixed mindset in the survey, peppered her interviews with growth 

mindset statements. “At the advertising agency, [my first job, we] did not have computers, but 

my typing skills were awesome. I could type. I could figure it out.” Carla went on to describe her 

family’s expectations of her and her future. 

As a young child of the '60s, teenager of the '70s, that was the thing. You know, oh, 

you're a woman but you are free to do whatever. You can be whatever. So I've always 

had just that basic, I'm good enough, I'm smart enough. If I stick to it, I will figure it out 

and plus people encouraging me. 

Katherine had some of the strongest growth mindset statements. A key part of the mindset 

appeared when Katherine was talking about her family. “I think they built a knowledge that I 

have a disability. My dad takes a more proactive step forward [when overcoming obstacles or 

issues] and tries to get me to overcome it.” Another example was after a few years with her first 

position she stated she was ready for a change. “I had learned everything I could learn from the 

position…so I started looking for other opportunities.” Growth mindset directly related to STEM 

also was addressed. 

Being in STEM and being in my job right now allows me the opportunity to try new 

things, to learn new things. In a field like STEM where I’m researching and I have many 

small little projects, I feel a lot more fulfilled and a lot more mentally stimulated because 

it is not just one big thing, it is a lot of little things. 
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Disability as a Positive   

 Each of the participants framed their disability in positive frame of reference. Carla spoke 

to how her disability, and her introverted nature, could be considered positive traits.  

I mean, it has occurred to me perhaps I was able to so completely know my field, my 

point of expertise [was helped by my disability]. Perhaps the hearing disability, just being 

content to just burrow in at my desk and work on this no matter what was going on 

around [me] because I wasn't hearing was most of it. I wasn't very social. I didn't need to 

go walk with my buddies, coffee break or whatever, maybe that somehow has helped my 

brain get the imprint of [my work] that that there aren't too many other people have. 

Maybe somehow having the disability of missing a lot of those distractions helped me 

focus. And not feel deprived or especially lonely. I was content to just be there for hours 

on end doing what I did. A more social person, like my husband, that would have sucked 

his soul dry. Absolutely. Just not something a lot of people care to do. 

Pat discussed the challenge as a woman with a disability in reaching this point in her life. 

“[Having a disability] may be an advantage as well as a disadvantage. [Having a disability means 

I have] a willingness to advocate for myself. In the sense of stand up when I need something.” 

Katherine noted how having a disability taught her important aspects of life.  

[Having a disability] taught me a lot about setting boundaries, setting expectations and 

setting clear expectations. I pride myself on being able to clearly communicate my needs 

whether it's to a caregiver or someone in the social services system. And being able to 

navigate that system and all the caveats, that's been years of just me working on being 

able to express my need; being able to justify my need; and, being able to accept that I 

have needs. 
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Summary of Themes 

 Themes at the microsystem, mesosystem, exosystem, and macrosystem levels surfaced 

through data analysis. Table 5.1 organizes all of the themes and subthemes present to identify 

placement within Bronfenbrenner’s (2005) bioecological model. Following is a summary of the 

main themes as they aligned with Bronfenbrenner’s model. Many of the subthemes also aligned 

with a number of systems within Bronfenbrenner’s model. These subthemes are not addressed 

here, but can be found in Table 5.1 with their respective alignment within Bronfenbrenner’s 

model. 

Microsystem Themes 

 Themes within the microsystem included theme 1, 3, 4, and 7. Theme 1,“Family 

influences matter” suggests women with disabilities who pursue STEM careers are deeply 

influenced by parental and family expectations, parental values concerning education, parents 

providing experiences and resources outside of experiences centered on schooling, not accepting 

disability as an excuse for lack of success, and parents as role models. Each of the women cited 

parental connections, expectations, and support as integral to their pathway for education and 

career. 

Within the individual microsystems, theme 3 “STEM as a meaningful and practical 

pathway” suggests the importance of the ability to be able to support oneself financially as well 

as having meaningful work is an important aspect to the STEM career route. The women directly 

and clearly spoke of the importance of being self-supporting. Each of the women touted the 

benefits of a meaningful job and career.  

Theme 4, “Self-advocacy and trailblazing are part of the education and workplace 

environment,” suggests the women required useful strategies to gain needed accommodations for 
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school microsystem and work microsystem, and are often reluctant trailblazers, with the need to 

develop effective self-advocacy skills for immediate and long term needs in the work 

environment. 

Theme 7, “Growth mindset, introverted, and disability empowered personalities,” 

suggested that these women who gained success in a STEM pathway have a growth mindset and 

see disability as a positive. The presence of the introverted personality type for all four 

participants connected with the feelings of fatigue relating to the presence of their disability and 

the draining impacts of being an introvert.  

Mesosystem Themes 

Within the mesosystem, theme 5, “Networking and support from workplace colleagues is 

critical for success,” indicated the women often required help and support from colleagues and 

supervisors when interacting with human resources or other support networks within the work 

environment. Oftentimes, the day to day needs of the women to access their work, and to be able 

to do their jobs, depended upon the presence and help of workplace colleagues to assist on the 

spot with communication or removing physical barriers. The impact of decisions higher up the 

management change often had an impact on the daily work lives of the participants.  

Exosystem Themes 

Within the exosystem, theme 2, “Support was critical to overcome barriers in STEM 

educational pathway,” suggested the presence of school policies for early placement in advanced 

classes, guidance and information availability for students with disabilities during schooling and 

at educational transition points, and the availability and use of accommodations are critical for 

success for women with disabilities to pursue STEM careers. The women reflected on the 

difficulties of receiving pertinent and timely information during educational transitions and 
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guidance being unavailable for both student and parents. While the presence of the American 

with Disabilities Act created the conditions for the women to access education and employment, 

access and availability of the appropriate accommodations was dependent upon interpretations 

from other parts of the employment environment such as human resources.  

Macrosystem Themes  

 Within the macrosystem, theme 6, “Intersectionality leans toward being a woman in 

STEM; not as a person with a disability in STEM” suggested the presence of being a woman had 

a greater impact within the confines of STEM than the presence of a disability. The interviews 

revealed a consistent dynamic when reflecting on their experiences through the lens of gender 

rather than through the lens of disability. While the participants did not clearly note their gender 

or disability were distinct obstacles to their pathway, the participants noted feelings of being the 

“other” more often as a woman, than as a woman with a disability. 

Summary  

The findings of the study were presented in this chapter and organized based on the 

themes and sub-themes of the conceptual framework of Bronfenbrenner’s (2005) bioecological 

model of development. Chapter 6 will connect the findings of this study with current literature as 

well as provide recommendations for practice and future research. 
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CHAPTER 6                                                                                                                      

SUMMARY, DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS 

“If you are willing to learn, learn the material, become good at what you are doing, there’s no 

reason that being a woman or having a disability should hold you back.” –Carla                    

Advice to women with disabilities seeking STEM careers 

 

This chapter includes a summary of the study, a summary answer for each of the themes 

that address the overarching research question, connections of the study’s findings to prior 

literature, and recommendations for increasing success for other women with disabilities when 

pursuing STEM careers. Final thoughts are also presented at the conclusion of the chapter. 

Summary of the Study 

This study addressed the perceptions and reflection of four women currently employed in 

a STEM field. The information generated through this study will be valuable for all elements of 

STEM employment, including family influences, education supports, interventions, and strategic 

planning for women with disabilities who pursue STEM careers. Understanding the influences 

and factors contributing to the success of these women with disabilities provides knowledge to 

families, educators at the K-12 and higher education levels, vocational rehabilitation personnel, 

STEM recruiters, human resource professionals, and others who work with persons with 

disabilities.  

A literature review was completed as part of this study. Literature suggests people with 

disabilities face additional barriers in employment (Abidi & Sharma, 2014; Brucker et al., 2015). 

Unemployment for women with a disability shows a rate of 10.8%, approximately twice the 

unemployment rate for women without a disability (U.S. Bureau of Labor Statistics, 2016). 

Vocational Rehabilitation literature exists for general employment of people with disabilities and 

is limited for women with disabilities (Noonan et al., 2004). A general agreement of non-parity 
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of women in regards to men exists within STEM fields (Williams, 2014). A review of the 

literature shows an extensive research base for women in STEM and ethnic women in STEM 

(Callahan et al., 2015), but knowledge concerning the intersection of gender and disability, 

especially women with disabilities in STEM fields, is extremely limited.  

Research exposed current understanding for women with disabilities’ career trajectories 

in STEM. The presence of accommodation within educational settings for STEM has been 

understudied (Moon et al., 2012). The role of teachers, college recruiters, and presence of 

students with disabilities in college are all understudied areas (Martin et al., 2011). Literature 

suggests important characteristics for choosing a STEM pathway involve relationships with 

family (Chhin, et al., 2008; Nicholls et al., 2010; Nugent et al., 2015; Yanowitz & Hahs-Vaughn, 

2016), education (Bellman et al., 2015; Brand & Karsarda, 2014; Gregg et al., 2016; Nugent et 

al., 2015), culture of the workplace (Hill et al., 2010; London et al., 2011), and personal 

characteristics such as growth mindset (Dweck, 2003; Nix et al., 2015). These are all important 

focuses to better understand the experiences of women with disabilities in STEM.  

 The qualitative approach used in this study allowed for exploring and understanding the 

meaning individuals bring to a social problem (Creswell, 2014), namely the participants’ 

experiences with a STEM career trajectory. The view of gender and disability as social 

constructions (Creswell, 2013; Mansfield, 2014; West & Zimmerman, 1987) supported the use 

of constructivism as the epistemology underlying the study. A social justice theoretical 

perspective in conjunction with the constructivist epistemology framed this study as the focus 

was on issues facing a marginalized group, in this case women with disabilities. The study was 

shaped in several different ways (Creswell, 2014), including informing the question and 

affiliating with the group who is marginalized (Angrosino & Rosenberg, 2013). The experiences 
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of the women happened over an extended period of time with interactions within and between 

different systems. Bronfenbrenner’s (2005) bioecological model of human development served 

as the conceptual framework guiding data collection and analysis. A case study approach tied in 

well with understanding the life experiences of women with disabilities in STEM careers and 

deriving meaning from the participants (Lincoln & Guba, 2013).  

 Four women with a self-described disability employed in an identified STEM career for a 

minimum of six months participated in this study. Data were collected via semi-structured 

interviews, survey, and document review (Bogdan & Biklen, 2007; Creswell, 2013; Merriam, 

2009; Seidman, 2013; Yin, 2014) and were analyzed by combining open coding (Merriam, 2009) 

to create descriptions (Yin, 2014) for the case study. Second level axial coding (Bogdan & 

Biklen, 2007; Creswell, 2014; Merriam 2009) created a master list of patterns. Using 

Bronfenbrenner’s (2005) bioecological model of development as a guide, seven themes emerged 

from the data to answer the research question guiding this study. Participants ranged in age from 

thirties to sixties. STEM job experience ranged from 6 – 18 months to over 30 years. The 

employment settings varied from small agencies to large government entities.    

 Profiles of the four participants who volunteered to be part of the study were presented. 

All of the participants were female with a self-identified disability employed in a recognized 

STEM field as defined by the Standard Occupation Classification (SOC, 2012). Disability types 

presented were mobility, legal blindness, and hearing impaired. Their employment settings were 

in moderately to major sized cities in the eastern and southern parts of the United States. Three 

employers were public entities and one employer was a private company. The number of 

employees ranged from a low of 150 to a high of up to 800,000 people. In addition to the 

demographic information, descriptions built from interviews, public documents, and private 



147 

 

 

documents were created to present a picture of the participants’ lives upbringing, education 

experiences, and work experiences.  

 After coding and analyzing the transcripts of the interviews, a survey, and available 

documents, seven themes emerged, each with multiple subthemes. 

Theme 1: Family Influence Matters 

 Deeply imbued parental expectations 

 Emphasis on the value of education is key 

 Direct interaction with the school less necessary than providing outside educational 

opportunities 

 Presence of a disability is no excuse 

 Parents as role models 

Theme 2: Support was Critical to Overcome Barriers in STEM Educational Pathway 

 Support of school and school personnel is crucial 

 Presence of accommodation 

 Opportunities can occur early in the educational pathway: 6th to 7th 

 Information and guidance helpful during educational transitions 

 Guidance and information relating to college level support for disability is lacking 

Theme 3: STEM as a Meaningful and Practical Pathway 

 Method of self-support 

 Meaningful occupation 

Theme 4: Self-Advocacy and Trailblazing are Part of the Education and Workplace Environment 

 Strategies to gain needed accommodations 

 Reluctant trailblazing 



148 

 

 

 Self-advocating is needed 

Theme 5: Networking and Support from Workplace Colleagues is Critical for Success 

 Networking is important 

 Colleagues assist from moment to moment as well as through formal request pathways 

Theme 6: Intersectionality Leans Toward Being a Woman in STEM, Not as a Person with a 

Disability 

 Disability impact is independent of STEM focus 

 Gender impact as a woman in STEM more prominent 

Theme 7: Growth Mindset, Introverted, and Disability Empowered Personalities 

 Introvert personality trait connected with need to counter fatigue, need for downtime 

 Growth Mindset Present 

 Disability as a Positive 

After examining these seven themes through summaries of the data, direct quotes from the 

participants, and document analysis, each of the themes were examined through the study’s 

conceptual framework, Bronfenbrenner’s (2005) bioecological model of human development. 

Summary Answers to the Research Question 

 The overarching research question for this study was: What are the life experiences of 

women with disabilities whose professional careers are in STEM fields? The following is a 

summary answer for each of the seven themes that emerged from the data analysis that addressed 

the research question.  

Theme 1: Family Influence Matters 

Findings of this study suggest women with disabilities who are successful in gaining 

STEM employment have a deep connection to family life, with lifelong impacts. Messages 



149 

 

 

received in childhood shaped the women’s self-perceptions about themselves as women and as 

women with a disability. Parents were perceived to emphasize education for their children, not 

by direct interactions with their child’s school, but by offering outside educational opportunities 

beyond the school day. The women saw their parents as role models for success. 

Theme 2: Support was Critical to Overcome Barriers in STEM Educational Pathway 

Findings of this study suggest the presence of a variety of adults, beyond teachers, as 

important supports for a STEM educational pathway. The women of this study felt frustrated by 

a lack of information, guidance, and support during educational transitions, especially from high 

school to college. The women spoke positively of the accommodations present during their 

education, yet voiced dissatisfaction due to lack of communication from different educational 

institutions for other types of accommodations available to increase access to campus and 

learning. 

Theme 3: STEM as a Meaningful and Practical Pathway  

The women of this study all described their STEM career as one of meaning and a 

practical pathway for self-support. The women articulated a desire for the ability to self-support 

as an adult in society and perceived STEM as a practical pathway to attain the goal of self-

support. The added benefit of a meaningful career, as each woman felt their occupation was one 

of service to others either directly or indirectly, was stated as an important factor for their choice 

of occupation. 

Theme 4: Self-Advocacy and Trailblazing are Part of the Education and Workplace 

Environment  

Each of the four women expressed a continual need for self-advocating in relation to 

providing for their needs and accommodations in order to participate and gain success in school, 
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STEM based courses, and the workplace. A variety of strategies were articulated and employed 

through formal and informal accommodation pathways, and appeared to be independent of the 

type of workplace environment. Often times the women were the first in their school, college, or 

workplace to need particular accommodations. They saw themselves as reluctant trailblazers, 

educating others on types of accommodations. By advocating for themselves, they also 

advocated for others.  

Theme 5: Networking and Support from Workplace Colleagues is Critical for Success  

Two components emerged to mediate the success of women with disabilities in the 

workplace environment. Networking, whether within a STEM field or not, is a critical factor for 

locating internships or positions in the workplace. Colleagues who assist from moment to 

moment and day to day are necessary when formal accommodation pathways are too 

cumbersome or slow.  

Theme 6: Intersectionality Leans Toward Being a Woman in STEM; Not as a Person with 

a Disability 

The women see the presence of a disability in relation to the STEM nature of their job as 

irrelevant. This group of women rejected the notion of disability playing a role in their ability to 

do their job, or that their disability caused any apprehension for colleagues or supervisors. The 

women noted specific examples in relation to their gender and STEM fields, and felt more 

gender based barriers during STEM education and in their career than barriers related to their 

disability. 

Theme 7: Growth Mindset, Introverted, and Disability Empowered Personalities 

All four women displayed influential innate characteristics in relation to their life 

experiences. The presence of an introvert personality, in connection to a need to counter fatigue 
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and to seek downtime, was expressed by each of the women. Despite the challenges posed by 

having a disability, each woman expressed the positive nature of their disability. All of the 

women stated growth mindset examples throughout their life, showing the influence of this 

mindset in their success in obtaining a STEM degree and successful employment   

Discussion of Themes with Prior Literature 

The finding of this study included seven broad themes with associated subthemes to 

answer the overarching research question. These seven themes are discussed in the following 

section as they connected with, extended, or contradicted existing literature.  

Previous research suggests parents play a central role in promoting STEM occupations to 

their female children (Chhin et al., 2008; Nicholls et al., 2010; Nugent et al., 2015; Yanowitz & 

Hahs-Vaughn, 2016). This prior research answers only part of the question, as the majority of the 

research is focused on STEM promotion to girls, not promotion of STEM to girls with 

disabilities. The participants in this study communicated clearly the influence their parents’ 

messages had on their personal views of themselves as girls and views of themselves as persons 

with a disability. All of the participants understood clearly from their parents the value of 

obtaining an education, and three of the participants noted a view of their parents as role models 

for their future success. This message is consistent with one non-STEM study of Chinese 

families having a girl with a disability, with the family having deep influence on career choice 

through parent emphasis on education, and parent as a role model for achievement of life goals 

(Hampton et al., 2015). 

Three of the participants communicated their parents’ emphasis on education as the path 

for future success and experienced feelings of support from both parents. One participant cited 

low expectations from parents still indicating the possession of a high school diploma was 
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prized, so some educational emphasis from her mother was present, again supporting Hampton’s 

et al. (2015) findings in regards to parental influence. 

 The role of parents’ attitude in shaping their child, especially through their general beliefs 

about the world and their specific beliefs about their child, has a bearing on occupational 

expectation and choices (Chhin et al., 2008). All of the participants in this study reported the lack 

of identification as a person with a disability and encouragement from parents to pursue 

whatever path she chose. Chhin et al. (2008) specifically noted students who received 

encouragement in traditional and non-traditional occupational domains will be less likely to limit 

career interest and pursuit. There is very little research in the area of parental influence of their 

female children with a disability toward STEM occupations, and this study adds to this small 

body of research and suggests this as an area for further study.  

One of the most consistent themes that emerged from this study was the role of self-

advocacy throughout the women’s educational pathway and professional life. The presence of 

disability was inherent as the participants worked to assure for themselves what was needed for 

success in the classroom and in the workplace. All four women reinforced the findings in prior 

literature in relation to self-concept that girls are generally optimistic in their abilities to 

overcome barriers (Grossman & Porche, 2014) and express positive abilities in math and science 

(Else-Quest et al., 2013). As these studies focused on girls and women, utilizing self-concept in 

this way for women with disabilities within a STEM environment needs to be further researched. 

The concept of self-advocacy in relation to self-concept is a gap in the current literature for 

women with disabilities in STEM. This study contributes to this limited research base. 

 The main arena where the participants needed to self-advocate was accommodation. The 

research focus is on individuals, such as teachers and employers, and systems providing the 
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accommodation (Moon et al., 2012; Reed & Curtis, 2011). Moon et al. (2012) recognizes 

teachers as the main thoroughfare for accommodations to be implemented, yet the participants 

spoke eloquently of having to ask questions, propose solutions, and personally step up to assure 

needed accommodations were made available, indicating more research is needed to understand 

accommodation within a STEM focus (Moon et al., 2012). Accommodation refusal as stated in 

Reed and Curtis (2011) focused on a student not wanting to be singled out, which is in contrast 

to accommodation refusal among the participants in this study. Katherine’s refusal of help was a 

means of gaining independence, and for Pat, refusal was a way to illustrate the lack of match 

between the accommodation and her perceived need.   

The participants in this study presented a growth mindset, tended toward introversion, 

and expressed the positive nature of their disability. Research has approached the use of growth 

mindset (Dweck, 2007) in relation to success in STEM coursework for both women and men 

(Ellis et al., 2016). Growth mindset has been identified as an area to explore for all students in 

relation to course choice and career development pathways (van Tuijl & Walma van der Molen, 

2016) with the recognition that studies focused on women with disabilities is extremely limited. 

This study adds to the limited research, as the only growth mindset focused research study, an 

unpublished doctoral dissertation by Baldridge (2010), explored the relationship between 

students with learning disabilities in a non-STEM area with growth mindset interventions.  

 Previous research suggests comfort with extroversion as a personality type, even 

speaking to the idea of the contribution of disability to an extroverted orientation as an important 

aspect of personality (Noonan et al., 2004) in career success. Noonan’s et al. (2004) non-STEM 

study and Xu and Martin’s (2011) STEM focused study indicated women with disabilities tended 

toward extroversion. This finding is not supported amongst the participants in this study. All of 
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the participants through the survey and interviews remarked on their preference for introversion 

and preferred to be task oriented rather than overly interactive in their jobs. While each 

participant expressed the ability to be extroverted when required, supporting part of Noonan’s et 

al. (2004) study, each woman remarked on the emotional cost with the need for downtime or 

recovery after such interactions. 

Previous research points to workplace barriers with women in science and engineering, 

citing isolation and unsupportive work environments (Hill et al., 2010) and the critical nature of 

colleagues and supervisors for women in professional environments (Noonan et al., 2004) . 

Participants in this study were overwhelmingly positive about their work environment, 

relationships with colleagues, and relationships with supervisors. This expression of job 

satisfaction is consistent with the suggestion that job satisfaction tends to be higher amongst 

workers who receive accommodation within the workplace (Moore et al., 2011). Moore et al. 

(2011) also asserts some indications that those with a childhood onset of disability show a 

stronger correlation with positive feeling toward the workplace. All of the participants had a 

childhood onset of their disability.  

 A gap in the research is the role of work place colleagues in providing for day to day 

needs of women with disabilities in the workplace. Three of the participants cited ongoing needs 

which required colleagues and supervisors to help out in order to remove a barrier, like swiping a 

card reader, or interpreting a conversation occurring over the computer. A non-STEM study of 

women with disabilities showed reduced job satisfaction, and the effect lessened when human 

support was provided (Uppal, 2005). While Uppal (2005) reported human support raising the job 

satisfaction of a person having mobility issues, individuals with a different type of disability did 

not change from a negative job satisfaction perception to a positive job satisfaction perception. 
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Among these participants, no one expressed job dissatisfaction and all cited specific examples of 

human support as described in Uppal’s (2005) study, conflicting with the limited research 

available. This inconsistency supports London et al. (2011) and Uppal’s (2005) assertion that 

much more research into areas of workplace support in STEM workplaces is warranted to more 

clearly define the types of  workplace support and the resulting impact on women with 

disabilities. 

The findings of this study identify the many barriers women with disabilities face through 

their educational pathway to their goal of STEM employment. Barriers to this success included 

lack of information and guidance on courses and available accommodations, and lack of 

transitional support. Researchers have found in the general STEM population the presence of 

teachers, mentors, and role models has profound impact on girls and women in STEM within the 

educational system (Bellman et al., 2015; Brand & Karsarda, 2014; Gregg et al., 2016; Nugent et 

al., 2015). Within this study teachers were mentioned minimally as information providers for 

areas such as suggesting possible STEM course sequences or providing transitional information 

or transitional support, which may hint at a more nuanced view of teachers and role models. For 

example, Katherine was unable to gain information which might have allowed for living on 

campus during college, thereby limiting the environments in which to interact with peers. 

 Accommodation within K-12 education was present for all four participants. Moon et al. 

(2012) suggests the area of accommodation for STEM classrooms is an understudied area. The 

findings of this study add some support to the specific needs of STEM area accommodation. 

Education of school leaders in order to help provide efficient and effective policies for student 

access to accommodations, especially in STEM areas, was indicated. In this study, some 

accommodations were rejected due to mismatch with a person’s perceived needs or for a desire 
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for more independence. This type of rejection of accommodation is in contrast to Kulkarni and 

Lengnick-Hall’s (2014) suggestion that perceptions of competence and stigmatization by others 

are reasons to reject the use of accommodations. The participants all cited desire for and use of 

accommodation during their schooling, and stated more information about types of 

accommodations available would have been very helpful.  

Each participant in this study interfaces with the world as a woman and as a woman with 

a disability. The concept of intersectionality, what about a person’s status that matters in relation 

to differences within life experiences and opportunities (Brown, 2014), is bounded in this study 

with two conditions: gender and disability. Researchers have indicated the confounding nature of 

disability studies, especially when approaching variations in type, severity, and age of onset of 

disabilities, which shift the experiences of the individual (Lipson & Rogers, 2000).  

The limited research available on intersectionality for women with a disability addresses 

an interactive effect among characteristics of disability, race, gender, age, industry, and size of 

employer and reports of disability harassment (Shaw et al., 2012). Women with disabilities are 

reported to have a higher chance of psychological distress (Brown, 2014). None of the four 

participants expressed any level of harassment on the job or discussed psychological problems 

due to their status as a woman with a disability. The research indicates the complex nature of 

disability confounds discussion of the life experiences of women with disabilities (Lipson & 

Rogers, 2000), yet despite demographic differences in age, location, family background, 

education, type of disability, and type of STEM based employment, one common theme 

emerged. Each participant expressed the feeling that within a STEM environment, their gender 

mattered more than the presence of their disability within education and the workplace.  
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This leaning toward gender rather than disability on the intersectionality continuum is a 

unique finding compared to previous research findings, as the participants were women who 

successfully negotiated the STEM pathway. Noonan et al. (2004) noted the relationship between 

mainstreaming in education and eventual employment. The three women who were 

mainstreamed in their education professed to receiving gender based messages that women can 

and should be educated and employed. One participant placed within special education expressed 

the clear narrowing of career options due to the lack of exposure, which is supported by the 

research literature (Moore et al, 2011; Moxley, 2002; Noonan et al., 2004), although her 

experience was exposure to jobs requiring little education beyond high school.  

Gender based messages cited by the participants included attitudes of male professors 

toward the presence of women in the classroom, which is consistent with the literature for 

women in STEM education (Meyer et al., 2015). Two participants communicated acting 

differently as a woman in the STEM workplace. Leaning forward and being direct in 

conversation and the need to stand out in male dominated situations is a new finding that has not 

been well studied (Dwertmann, 2016) in the current literature. This study begins to fill the gap in 

understanding the complex interactions for women with disabilities in the STEM educational 

system and in the STEM workplace.  

Implications of the Study and Recommendations for Practice 

 This study adds to the limited available literature on women with disabilities employed in 

STEM careers. The profiles of the participants provide information about these women, their 

education, and career pathway toward STEM fields. This study is a useful addition to the body of 

literature, which lacks specific examples of women who have successfully negotiated the career 

trajectory and gained employment in the STEM field of their choice. Understanding the 
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interrelationships between family, education, and employment can provide for interventions and 

changes for each of these areas at the microsystem level and at the exosystem level of both 

schools and the workplace to enhance the possibilities of women with disabilities to choose and 

obtain a desired STEM career in the future.  

 The following recommendations were developed as a result of the research findings and 

are differentiated for practice in the family environment, the school environment, higher 

education environment, and in the workplace environment. Recommendations are made based on 

addressing the problem at the center of this research study; specifically, the underrepresentation 

of women with disabilities in STEM careers. 

For Parents 

 Parents need to adopt a greater awareness of the influence of expectations for girls who have 

a disability especially when providing options for work and career. Research indicates 

parental beliefs about the world and about their child’s specific talents have a great bearing 

on both occupational expectations and choices. Beliefs of gender based occupations and 

transmitting stereotypes such as low math performance of girls affect whether a perception of 

an option for a STEM career exist. Parents need to expose their children to STEM careers 

and promote early work experiences. Discussion of different careers during childhood and 

adolescence (Moxley, 2002) has been shown to be particularly impactful for children with 

disabilities.  

 Parents need to seek out STEM and non-STEM educational opportunities outside of the 

school environment. Parents are an important conduit to match their child with enriching 

experiences outside the school environment. Seeking outside formal educational 
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opportunities can meet the goal of promotion of learning as well as exposure to a variety of 

careers and interests.  

 Parents need to be a role model for identifying obstacles and overcoming barriers in relation 

to their child’s disability. Parental expectations strongly influence girls with disabilities. 

Developing strategies where obstacles are met with tenacity, scaling barriers, and solving 

problems is important as parents guide their child to face their world as independently as 

possible for future success.  

For K-12 Schools 

 Provide interventions to promote self-advocacy skills and the opportunity to practice within 

the school environment. A recommendation for all students with disabilities, but particularly 

for girls with disabilities, is the need for intervention within the school system. Within the 

school setting, girls with disabilities need developmentally appropriate practice, support, and 

strategies for self-advocating for their specific needs within the school system. These skills 

are critical for use after the conclusion of K-12 education to promote success in the higher 

education and workplace environment.  

 School leaders should examine policies and procedures relating to acceleration and access 

to courses for students with identified disabilities. Research indicates calculus as a decision 

making point for women when deciding whether to pursue future STEM coursework 

(Dweck, 2016). Access to higher level courses often requires a path of acceleration beginning 

in the middle school grades. Additionally, when students must choose between STEM 

pathway courses and other desired courses due to scheduling issues, future course options 

can be negatively impacted.  
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 Schools should create interventions promoting growth mindset among their students, 

particularly amongst girls with disabilities. School systems and educators need to add 

interventions to promote a growth mindset into their instruction. Benefits of a growth 

mindset in relation to women in STEM have been suggested by previous research (Dweck, 

2007; Ellis et al., 2016; Grant & Dweck, 2003). Students benefit from the resilience aspect of 

growth mindset when faced with obstacles and increased learning.  

 School leaders should support teachers with training and resources to provide necessary and 

appropriate accommodations for students with disabilities in courses that go beyond 

commonly used accommodations. Accommodations for STEM based courses such as 

chemistry require forethought in relation to needs based upon the type of disability and safety 

requirements. Assuring students actually participate and manipulate materials is a critical 

aspect of STEM classroom accommodations.  

 There is a need for transitional programming, specific to students with disabilities, to gain 

clear and correct information in order to navigate the transition to post-high school 

education. Multiple participants expressed frustration about the lack of guidance and 

information concerning college transition. There is a need for specific school personnel to be 

tasked to assist students with disabilities to connect appropriate available services for them as 

adults and adult learners in a college environment.  

For Higher Education 

 There is a need for specific recruitment efforts aimed toward women with disabilities. As 

suggested by Reed and Curtis (2011), college recruitment for girls with disabilities is low. 

Each of the participants indicated their choice of college and program stemmed from the 

knowledge of parents or other encouraging adults rather than specific recruitment from 
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particular schools. Recruitment literature focused on students with disabilities would increase 

the opportunity for students to approach the school to gain specific information about 

disability services and accommodations. Clear and correct information could then be used by 

the student to make a more informed choice for the college experience.   

 There is a need for transitional programming, specific for students with disabilities, to 

present all available accommodation options and implement appropriate accommodations 

within the higher education environment. Participants spoke to the need to know about, and 

access, accommodations in the college environment specifically in STEM based classrooms. 

All the participants indicated a lack of knowledge and lack of communication from the 

school as to what was available beyond what they termed as “basic” accommodations such as 

access to classrooms or more time on tests. Higher education institutions need to fully inform 

students with disabilities of accommodations that are available to them especially in light of 

the availably of new technologies designed for these specific purposes.   

 Higher education disability service personnel need to provide opportunities for development 

of self-advocacy skills for students with disabilities on their campuses. Providing 

accommodations is part of the legal structure of education in the United States. Simply 

informing students of the existence of accommodations is not enough. Participants indicated 

clearly that the need for self-advocacy, as a woman with a disability, is life long and is a skill 

critical for future success. Many accommodations require the student to remind their 

professors or fellow students of a particular need. Schools need to provide opportunities for 

training and information for students with disabilities to appropriately assert themselves to 

gain the necessary assistance required for their success in the classroom and participation in 

college life.  
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For the STEM Workplace 

 Training for human resource personnel involved with establishing or maintaining a 

reasonable accommodation for a person with a disability is needed. The participants, with 

their varying needs in relation to reasonable accommodation, stated that the general 

inefficiencies of the human resources department inhibited accommodation requests. 

Knowledgeable and trained human resources personnel in relation to employees with 

disabilities can create a more efficient and effective workplace environment for all 

employees.  

 Clear workplace policies and procedures for people with disabilities in relation to formal 

accommodations as well as informal accommodations. Persons with a disability need clear, 

appropriate policies and procedures to communicate ongoing accommodation needs in the 

workplace. The participants spoke to a reliance on informal networks to gain specific needs. 

This practice means a person with a disability may hesitate to request help, especially with an 

ongoing need, due to the number of times the need has been brought up in the past.  

 Effective training regarding disability for managers, supervisors, and others who interact 

directly with an employee with a disability. Uppal (2005) in a study of accommodations 

recognized the presence of human support as a positive influence on job satisfaction. Trained 

managers, supervisors, and colleagues, with knowledge to insure disability, legal, ethical, and 

rights to accommodation, would enhance the efficiency of the human support chain, and 

create a more effective work environment.  

Recommendations for Future Research 

Few empirical studies have been conducted in relation to women with disabilities in 

STEM (Noonan et al., 2004), pathways for persons with disabilities in STEM (Lee, 2014), and 
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pathways for women with disabilities in STEM, as most of the attention has been on other 

underrepresented populations (Glass & Minnotte, 2010; Martin et al., 2011; Ong et al., 2011; 

Simon et al., 2016; Williams, 2014). Based on the findings in this study, the following 

recommendations are made for future research.  

 Recommendation 1:  Replicate this current study using different participants. This study 

included a small group of women from around the country with mobility or sensory 

disabilities currently employed in a STEM field and their perceptions of their family, 

education, and workplace. The findings for this study were dependent on the individuals who 

participated, their perceptions, and the researcher’s data analysis. Repeating this study with 

different participants and a different researcher could result in different findings.  

 Recommendation 2: Replicate this study using participants from other categories of disability 

in relation to family, education, and workplace to see if their perceptions of their career 

trajectories are similar or different from those with mobility and sensory disabilities.  

 Recommendation 3: Conduct a quantitative study of women with disabilities employed in 

STEM careers to explore the strength of the connections between family, education, and 

workplace characteristics. An anonymous survey, gathering information over a shorter period 

of time, may reach more participants rather than several hours of interviews.   

 Recommendation 4: Conduct a quantitative study of parents of girls with disabilities to 

determine the relationship between beliefs about gender, beliefs about disability, emphasis on 

education, likelihood to provide outside educational opportunities, perception of their 

relationship with the school and the perceptions of their daughters. This would add to the 

limited research base by exploring both parent and child’s perception of characteristics which 

embrace STEM as a possible occupation. 
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 Recommendation 5: Conduct a comprehensive study examining the STEM work 

environment. Members of the human resources department, supervisors, managers, women 

with disabilities, and their colleagues could be interviewed, surveyed, and observed to 

perceive the quality of the work environment for all employees and the effectiveness in 

providing accommodations and a positive work environment specifically for their female 

employees with a disability. London, et al. (2011) and Uppal (2005) both assert 

understanding human workplace support and its impact on women with disabilities in STEM 

fields is needed.  

 Recommendation 6: Conduct a comprehensive study of higher education transition programs 

for women with disabilities in STEM majors. College administrators, ADA compliance 

officers, and students could be surveyed, interviewed, and observed to examine perceptions 

of effectiveness of efforts to integrate women with disabilities into the academic 

environment.  

Conclusion 

 Women in STEM encounter barriers seen and unseen. Add the characteristic of disability, 

and barriers multiply. These accomplished, reflective, and engaging women successfully attained 

their goals through hard work in the classroom, gaining internships and performing other work 

before attaining STEM employment. Despite differences in age, background, upbringing, 

location, STEM field, and type of disability much of their stories were the same. A feeling that 

no matter what happens “I can do it,” rang through their experiences. Two of the participants 

were brought to the United States for opportunity denied to them in their home countries: An 

opportunity for an education and a career. These reluctant trailblazers, living in our communities 
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and workplaces, continue to light a path for other girls so perhaps, in the future, no one notices 

this particular difference between people and people with disabilities.  

Final Thoughts 

 I began this journey keenly interested in how women with a disability gained their place 

within science, technology, engineering, and mathematics fields. So little is understood about 

women with disabilities who work in STEM fields and there is much to learn. 

 This study focused on the participants’ microsystems of family, education, and the 

workplace with its many interactions and influences; the following seems to be the case for each 

of these women. Parent expectations are intensely influential, self-advocacy is a given, people 

who surround them support them, and if they can do it, so can others. All the while, the umbrella 

of the Americans with Disabilities Act, which provide for the possibility of meaningful and 

practical work for two underrepresented populations: women and women with disabilities. As 

the women reflected on their life experiences, one overarching theme rang clear. None of the 

women thought of themselves as special or particularly noteworthy. As one participant said, “I 

am a normal person, living a normal life.” Another participant offered this piece of advice to 

girls with disabilities who might think about a STEM career: 

Every person is going to be different. We are not all slackers and we are not all super 

human geniuses. There is a real wide swath of individuals with varying disabilities, 

varying STEM interests and in between. I think that it is important to foster that 

individuality, but at the same time letting [the girls] know that they are part of a larger 

community. That there are other women like that out there that they can look up to and 

know that they become that and more.  
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These four women are “the other women like that out there.” As a nation let us continue to work 

to bring even more women “like that” for all to see and for everyone’s benefit.   
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APPENDIX A                                                                                                                            

SAMPLE E-MAIL FOR SOLICITING PARTICIPANTS THROUGH THIRD PARTIES 

 

Dear ___________, 

I am conducting a dissertation study on the life trajectories of women with disabilities in STEM.   

 

My experiences as a secondary science teacher, and as a woman with multiple disabilities, make 

this topic particularly relevant and interesting to me.  

 

This study seeks to explore the experiences of women with disabilities through their education, 

career choice process, and their employment environment. I am emailing this group to ask 

permission for my contact information and the attached letter to be sent to potential participants. 

 

Criterion for the participants includes: 

1. A woman with an identified disability. 

2. A woman currently employed in a recognized STEM profession. 

3. A woman has been in her current job for a minimum of 6 months. 

 

Thank you for considering this request. 

 

Sincerely, 

 

Sara Coleman 

Doctoral Candidate 

Drake University 

515-240-8257 

sara.coleman@drake.edu 

 

 

 

 

  

mailto:sara.coleman@drake.edu
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APPENDIX B                                                                                                                      

SAMPLE INVITATIONS FOR SOLICITING PARTICIPANTS THROUGH SOCIAL 

MEDIA 

 

Twitter: I am a doctoral candidate looking at women with disabilities in STEM careers. If you 

know anyone who fits this description pls get in touch! 

 

Facebook: I am a doctoral candidate looking for women with disabilities employed in STEM 

careers for my dissertation. If you know anyone who fits this description and would be interested 

in participating in this project or world like more information, I can be contacted directly at 

sara.coleman@drake.edu or send a private message through Facebook.  Please share widely! 

Thank you! 

 

LinkedIn: I am working on a project looking at women with disabilities in STEM careers. I 

would appreciate you passing along the following information to anyone that might fit into this 

description or know of someone who does. I can be contacted directly for more information at 

sara.coleman@drake.edu Thank you for your help! 
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APPENDIX C                                                                                                                

RECRUITMENT E-MAIL 

Dear potential participant,  

My name is Sara Coleman. I am a doctoral student in Education Leadership at Drake University, 

and I am conducting a study entitled: A Case Study on the Life Trajectories of Women with 

Disabilities in STEM Careers.  

 

My experiences as a secondary science teacher, and as a woman with multiple disabilities, make 

this topic particularly relevant and interesting to me. I would greatly appreciate your 

participation in this study. While participating will require your valuable time, the information 

you provide will be crucial for STEM educators and STEM employers as well as others who 

walk the same path as you. This is an opportunity to shape the STEM pathway for others.  

 

This study seeks to explore the experiences of women with disabilities through their path to 

STEM professions. While much research has addressed women in STEM careers, very little 

research on the career development experiences of women with disabilities in STEM professions 

exists. 

 

In collecting data for the study, I am seeking women with disabilities who are currently 

employed in a STEM position (in their current job for at least 6 months). If you fall in this 

category and are interested in participating, please contact me using the information below. 

 

Your participation would include 3 interviews in a three week period and will include at least six 

points of contact described below (3 interviews and 3 email contacts) The first interview will last 

for approximately 60 minutes, the second up to 120 minutes, and the third approximately 30 

minutes. Interviews will be conducted by Skype or in person, depending on your location. An 

online questionnaire will also be given. 

 

Please know that your participation in this study is voluntary, and you may withdraw at any time. 

Additionally, if any questions make you uncomfortable, or you wish not to answer, you will not 

be required to do so. 

 

If you are interested in participating or have questions that you would like answered before 

consenting to participate, please contact me via email at sara.coleman@drake.edu or by phone at 

515-240-8257. Thank you for your time and consideration. 

 

Sincerely, 

 

Sara Coleman 

Drake University 

515-240-8257 

sara.coleman@drake.edu 

mailto:sara.coleman@drake.edu
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APPENDIX D                                                                                                                      

EMAIL TO PARTICIPANTS WITH INFORMED CONSENT DOCUMENT 

Dear Name, 

 

Thank you for your consideration in participating in my research study: A Case Study on the Life 

Trajectories of Women with Disabilities in STEM Careers. 

 

I will be interviewing at least four people for this study. I am seeking women with at least one 

identified disability who are currently employed in a STEM position (in their current job for at 

least 6 months). Your participation will help me explore the experiences of women with 

disabilities and their experiences on the pathway to STEM employment and their view on the 

STEM environment. 

 

I will be using a case study approach in this research, which involves several points of contact 

detailed here: 

1) Initial contact/ introduction of the project and review of the attached informed consent 

document. 

2) The first 60-minute semi-structured life history interview (Skype or in person; whichever 

is most convenient). 

3) The 120-minute semi-structured STEM employment environment interview (by Skype or 

in person; whichever is most convenient). 

The 30-minute open-ended reflection interview (by Skype or in person; whichever is 

most convenient). 

4) I will email a transcript of your interview, which you will be able to check for accuracy 

and clarity. 

5) I will email you a copy of the findings and the discussion which you will be able to check 

for accuracy and clarity.  

 

This email will serve as the initial contact should you be available to continue with the study. I 

will not be asking anyone to travel to me; we will use telecommunications to correspond and 

conduct our interview, unless you are live in the central Iowa area, in which case I will come to a 

place that is convenient for you. 

 

Thank you for your consideration. I hope that you will be able to participate in the study and 

look forward to hearing from you. If you have questions, please let me know—my contact 

information is below. 

 

Sincerely, 

 

Sara Coleman 

Drake University  

515-240-8257 

sara.coleman@drake.edu 
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APPENDIX E                                                                                                                        

INFORMED CONSENT   

Title of Study: Career trajectories of women with disabilities in STEM: A case study 

 

Investigator: Sara B. Coleman, Doctoral Candidate, Drake University 

 

This is a case study. Please take your time in deciding if you would like to participate. Please feel 

free to ask questions at any time. 

 

INTRODUCTION 
 

This study is for a dissertation at Drake University, in partial completion of my Ed.D. in 

education leadership. The purpose of this study is to explore the experiences of women with 

disabilities and their path to a career in a STEM field. You are being invited to participate 

because you identify as a woman and have indicated you possess a disability.  

 

DESCRIPTION OF PROCEDURES 
 

If you agree to participate, there will be three interviews employed as part of collecting the data 

appropriate for a case study and a brief electronic demographic and temperament survey. 

 

1) A semi-structured life history interview that will explore your educational history, your 

process of deciding to go into a STEM career and securing a job within STEM 

employment. 

a) This interview will happen either by Skype or in person, depending on your location. 

It will last for approximately 60 minutes. 

2) A semi-structured contemporary experience interview that will explore your perceptions 

of your job environment and your experience on the job. 

a) This interview will happen either by Skype or in person, depending on the 

participant’s location. It will last for approximately 120 minutes. 

3) An open-ended reflection on meaning interview will be a conversational style that will 

rely on a natural exchange of ideas regarding the previous two interviews. You will be 

asked to reflect on the meaning you make of your experiences. 

a) This interview will happen either by Skype or in person, depending on the 

participant’s location It will last for approximately 30 minutes. 

4) A brief electronic survey of approximately 10 minutes to gather basic demographic 

information and explore your perceptions of mindset and temperament. 

 

Your participation will last for 3 interviews in a three week time period and will include at least 

six points of contact described below (3 interviews, 3 email contacts, and 1 brief electronic 

survey): 

 

1) Initial contact/ introduction of the project and review of this informed consent 

document. 
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2) The first 60-minute semi-structured life history interview (Skype or in person, 

whichever is most convenient) 

3) A brief approximately 10 minute electronic survey completed online. 

4) The 120-minute semi-structured STEM employment environment interview (by 

Skype or in person, whichever is most convenient). 

5) The 30-minute open-ended reflection interview (by Skype or in person, whichever is 

most convenient). 

6) I will email a transcript of your interview, which you will be able to check for 

accuracy and clarity. 

7) I will email you a copy of the findings and the discussion which you will be able to 

check for accuracy and clarity.  

 

Digital audio recording will be used as well as a real time transcription service. The individual 

serving as the transcriptionist is a certified court reporter and will comply with all research 

protocols. 

 

RISKS 
While participating in this study, it is highly unlikely that you will encounter physical or legal 

risks of any kind. Due to the nature of discussing aspects of being a woman with disabilities 

there is risk that you may find some of the questions about your professional and personal 

perceptions to be sensitive. As with any study regarding a personal narrative interview, there is a 

possibility of emotional risk or ethical dilemma associated with disclosing personal sentiments 

about your life. Every precaution will be taken to ensure minimal risk, and it should be noted that 

you can skip answering questions, or leave the study at any time. 

 

BENEFITS 
If you decide to participate in this study there may be no direct benefit to you. It is hoped that the 

information gained in this study will provide greater insight into the experiences of women with 

disabilities in STEM professions. This study will be useful in helping schools identify ways to 

improve their career pathways and for employers to encourage and keep employees who are 

disabled.  

 

COST AND COMPENSATION 
You will not have any costs from participating in this study. You will not be compensated for 

participating in this study.  

 

PARTICIPANT RIGHTS 
Your participation in this study is completely voluntary and even if you choose to participate you 

may leave the study at any time. If you decide to not participate in the study or leave the study 

early, it will not result in any penalty or loss of benefits to which you are otherwise entitled. You 

can skip any questions that you do not wish to answer. 

 

CONFIDENTIALITY 
Records identifying participants will be kept confidential to the extent permitted by applicable 

laws and regulations and will not be made publicly available. However, federal government 

regulatory agencies, auditing departments of Drake University, and the Institutional Review 



198 

 

 

Board (a committee that reviews and approves human subject research studies) may impact 

and/or copy your records for quality assurance and data analysis. These records may contain 

private information.   

 

To ensure confidentiality to the extent permitted by law, the following measures will be taken: 

your identity will be kept confidential and any identifiers (such as your name, any names noted 

during the interview and your place of employment) will be replaced with pseudonyms in the 

interview transcripts. All documentation of the interview will remain in the private password 

protected computer files of the researcher. Parties likely to view the data include Dr. Robyn 

Cooper, my Drake University dissertation committee chair, and other members of my 

dissertation committee. The data collected will be retained until it is no longer useful for research 

purposes. If the results are published, your identity will remain confidential.  

 

QUESTIONS OR PROBLEMS 
You are encouraged to ask questions at any time during this study. 

 For further information about the study contact: 

 

Sara B. Coleman    Dr. Robyn Cooper (Advisor) 

515-240-8257 (cell)    515-271-4535 

sara.coleman@drake.edu                    robyn.cooper@drake.edu 

 

 

 If you have any questions about the rights of research subjects or research-related injury, 

please contact the IRB administrator, (515) 271-3472, irb@drake.edu, Drake University, Des 

Moines, Iowa 50311. 

 

PARTICIPANT SIGNATURE 
Your signature indicates that you voluntarily agree to participate in this study, that the study has 

been explained to you, that you have been given the time to read the document, and that your 

questions have been satisfactory answered. You will receive a copy of the written informed 

consent prior to your participation in the study. Even after signing this form, please know that 

you may withdraw from the study at any time. 

 

I consent to participate in the study and I agree to be audio-taped. 

 

Participant’s Name (printed) ______________________________________________________ 

 

___________________________________   ___________________________________ 

(Participant’s Signature)    (Date) 

 

 

 

mailto:sara.coleman@drake.edu
mailto:robyn.cooper@drake.edu
mailto:irb@drake.edu


199 

 

 

APPENDIX F                                                                                                                                     

DATA COLLECTION PROTOCOLS 

 

Title of Study: A case study on the life trajectories of women with disabilities in STEM careers. 

 

Investigator: Sara B. Coleman 

 

Interview Protocols 
 

1) A semi-structured life history interview that will explore the educational history of the 

participants, the process of deciding to go into a STEM career and securing a job within 

STEM employment. 

a) This interview will happen either by Skype or in person, depending on participant’s 

location. It will last for approximately 60 minutes, 

2) A semi-structured contemporary experience interview that will explore the participant’s 

perceptions of the job environment and the experience on the job. 

a) This interview will happen either by Skype or in person, depending on the 

participant’s location. It will last for approximately 120 minutes. 

3) An open-ended reflection on meaning interview will be a conversational style that will 

rely on a natural exchange of ideas regarding the previous two interviews. The participant 

will be asked to reflect on the meaning you make of your experiences. 

a) This interview will happen either by Skype or in person, depending on the 

participant’s location. It will last for approximately 30 minutes. 

 

Participation will last for 3 interviews in a three week time period and will include at least six 

points of contact described below (3 interviews, 3 email contacts, and 1 brief electronic survey): 

 

1) Initial contact/ introduction of the project and review of this informed consent document;. 

2) The first 60-minute semi-structured life history interview; 

3) A brief (approximately 10 minute) electronic survey completed online; 

4) The 120-minute semi-structured STEM employment environment interview; 

5) The 30-minute open-ended reflection interview; 

a) a member check review of the transcripts; 

6) A member check review of the findings and the discussion. 

 

  

The researcher will contact third parties, who may know of potential participants who adhere to 

the criteria of the study. Once the participants contact the researcher, an email will be sent to 

them which will provide more information on the project and include the informed consent form 

for participant review. 

 

The researcher will either call on Skype, or visit in person at a location convenient for the 

participant if they are in a location within an accessible area.  
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At the start of each interview, the primary researcher will call into Skype and bring in a real time 

transcription service and turn on the digital audio-recorder before commencing with the 

interview. 

 

Demographic and Temperament Questionnaire  

Participants will complete a brief electronic survey of approximately 10 minutes to gather basic 

demographic information and explore perceptions of mindset and temperament. 

 

Document and Audiovisual Materials Review 

At the conclusion of the interviews, the researcher will conduct document reviews of relevant 

public documents and information about the participants’ employers. This analysis will include 

looking at demographic, location, and environmental information about the institution. 

Additionally, an analysis of the institutions’ websites and social media sites will be utilized in 

order to understand the environment.   
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APPENDIX G                                                                                                                         

INTERVIEW SCRIPTS AND QUESTIONS 

 

Semi-Structured Life History Interview – Interview 1 

Thank you for agreeing to participate in this study and speaking with me today. The purpose of 

this interview is for me to get to know you and for us to discuss your path to a STEM field. This 

study is about understanding employment in a STEM field through the experience of women 

who have some form of disability. I want to understand your perspectives and your experience in 

employment settings, educational settings as well as personal settings. This interview will 

probably last approximately 60 minutes. Remember you can stop this interview or refuse to 

answer any questions at any time. Do you have any questions before we begin? 

 

 

A Semi-Structured Contemporary Experience Interview – Interview 2 

It’s nice to speak with (see) you again. Do you have any questions before we begin? Please 

remember that you can refuse to answer any question at any point tin this interview. This 

interview will last approximately 120 minutes.  

 

 

An Open-Ended Reflection on Meaning Interview – Interview 3 

Thank you for agreeing to meet with me a final time. I want to review a few things you said in 

our last interview to see if you had any more thoughts on the topic, and I want to see what 

meaning you made of your experiences in STEM employment. Please remember that you can 

refuse to answer any question at any point in this interview. Do you have any questions before 

we begin? This interview will last approximately 30 minutes.  

 

INTERVIEW QUESTIONS 

Interview 1: Semi-Structured Life History Interview 

Background 

(Microsystems of the participant) 

1. Tell me about yourself. How would you describe yourself to someone else? 

a. How would you summarize your childhood? 

b. Tell me about where you grew up.  

i. Region of the country. 

ii. Urban or rural? 

c. Tell me about your family. 
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i. What was important to your family? 

ii. What was your family environment like? 

iii. What was/is your relationship with your family like? 

iv. How does your family view your career in a STEM field? 

d. Where do you live? 

e. With whom do you live? 

 

2. What is it like for you to be a person with a disability? 

a. Tell me how you first became aware of your disability. (if the disability was 

acquired after childhood, questions will be adjusted as needed) 

b. Can you describe any particularly difficult or traumatic experiences in your life 

related to your disability? 

c. How do you see yourself today as a person with a disability? 

d. How does your family view your disability? 

 

(Microsystems affecting the participant) 

 

3. Tell me about your experience in school from kindergarten to high school. 

a. Describe your grade school experience. 

b. Describe your middle school experience. 

c. Describe your high school experience. 

d. What were your grade school, middle school, and high school like? 

e. What was your favorite subject? 

f. What was easy about school when you were a kid? 

g. What was difficult about school when you were a kid? 

h. Describe your high school science, math, and technology classes. 

i. What were your friends like in school? 

j. Did you like school? 

k. How active was your family in your education? 

4. Describe when you first identified as a “STEM” kid. 

5. Who were the important adults in your life as you grew up? Can you tell me something 

about them? 

6. Tell me about your experience in school during college. 

a. What factors contributed to your decision to attend the college or university you 

attended? 

b. What did you like about your college experience? What didn’t you like? 

c. Tell me about the process of deciding to pursue a STEM degree 

d. How would you describe the attitudes of people toward your disability while you 

were in college? 

i. How did your friends interact with you? 

ii. How did your peers / classmates associate with you in and out of class? 

iii. Describe the attitudes of your professors. 

e. Describe your confidence level when you when you entered college. 
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f. How well did your actual experience match your expectations for your college 

experience? 

 

(Exosytstems affecting the participant) 

 

7. Tell me about any accommodations offered or utilized during any time at school. 

8. Tell me what you know about the Americans with Disabilities Act. 

(Macrosystems affecting the participant) 

9. What messages did you receive about being female as you were growing up? 

a. Did you realize the messages at the time or only in hindsight? 

b. Did the messages change over time? 

10. What messages did you receive about being a person with a disability as you were 

growing up? 

a. Did you realize the messages at the time or only in hindsight? 

b. Did the messages change over time? 

11. What was your greatest obstacle as a child? In high school? In college? 

a. Describe for me how you reacted to this obstacle at the time? 

b. How might you react to the same obstacle today? 

 

Interview 2: Semi-Structured Contemporary Experience Interview Regarding the Details 

of a STEM Career 

 

(Microsystems of the participant) 

 

1. Tell me about your path to your current position.  (Tell me about your employment) 

2. How would you describe your experiences as a woman and also as a woman with a 

disability in a STEM career? Tell me about an instance or two that illustrates your 

experiences. 

3. Describe your work place and your responsibilities within your job 

4. Describe a typical workday. 

 

(Macrosystems of the participant) 

 

5. In what ways does being a women play in your work experience? Tell me about an 

instance or two that illustrates this. 

6. In what ways does having a disability play a role in your work? Does it come up, and if 

so in what ways? 

 

(Microsystems of the participant) 

 

7. Describe for me your relationships with other people in your workplace. This can include 

colleagues, supervisors, and others you interact with. 

8. What messages do you receive about being a woman on the job? 

9. What messages do you receive about being a person with a disability on the job? 

10. When did you first sense confidence as a professional in your field? 



204 

 

 

11. How would the following people describe you? 

a. Your colleagues 

b. Your supervisor(s) 

c. The people who report to you 

12. Describe the social climate of your workplace. Tell me a couple of instances that 

illustrate your thoughts. 

13. How would you describe your adult work friends? 

14. Describe an instance where you had to advocate for yourself in the workplace. 

 

(Macrosystem affecting the participant) 

 

15. Describe if and how your workplace accommodates your disability?  

a. If accommodations were requested, tell me about that process. 

b. If accommodations were not requested, tell me about your thought process while 

making this type of decision.  

 

(Reflective questions) 

 

16. You have chosen to be in a STEM field. What are the main reasons that you stay in the 

field? 

17.  If you could change anything about your job or workplace, what would it be and why? 

What, if anything, would you want to remain the same? 

18.  What is your greatest challenge as a person in a STEM field? 

19.  What have you learned about yourself from the experience of working in a STEM field?   

a. What have you learned about yourself as a woman working in a STEM field? 

b. What have you learned about yourself as a person with a disability working in a 

STEM field? 

20. What advice would you give other women with disabilities if they were to consider 

working in your area of STEM? 

 

 

An Open-Ended Reflection on Meaning Interview 

1. Since our last interview, did you think of anything else you would like to tell me about 

your thoughts and memories about your pathway to a STEM career? 

2. For you, what has been the greatest challenge, as a woman, to reaching this point of your 

life? 

3. For you, what has been the greatest challenge, as someone with a disability, to reaching 

this point of your life? 

4. What has been the greatest benefit of working in a STEM career? 

5. How important were your beliefs about yourself in connection with your success? 

6. How important were the beliefs of others in connection with your success? 

7. What is the most common misconception you encounter with the public’s views about 

women with disabilities? 
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8. What is the most important take away that you would like readers of this study to know 

about women with disabilities that are in STEM careers? 

9. Other probing questions will be asked based on the previous two interviews. A member 

check process will take place during this session.  
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APPENDIX H                                                                                                                    

WOMEN WITH DISABILITIES IN STEM CAREERS DEMOGRAPHIC 

QUESTIONNAIRE 

 

To add depth to my study, the information that follows would be extremely helpful. Please 

answer as many questions as possible. You have the option to skip any questions which you are 

not comfortable answering.  

 

Part 1 

 

1. What is your age range?        _____18 – 29 

_____30 – 39               

_____40 – 49 

_____50 – 59 

_____60 – 69 

 

2. Disability: When were you first diagnosed with your disability / disabilities?  

 

____________________________________________________________________ 

 

3. Disability: Please tell me about your disability/disabilities here. 

 

___________________________________________________________________ 

___________________________________________________________________ 

 

___________________________________________________________________ 

 

4. Marital Status?  _____ Single 

_____ Married 

_____ Divorced  

_____ Separated 

_____ Partnered 

 

 

 

5. Annual Household Income in U.S. dollars?:  _____ 0-24,999 

_____ 25,000-49,999 

_____ 50,000-74,999 

_____ 75,000-99,999 

_____ 100,000-124,999 

_____ 125,000 and up 

 

6. Highest Education Level?    _____Less than high school diploma 

_____High School Diploma/ GED 
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_____ Some College/vocational prep  

_____ Two Year Degree or Certificate 

_____ Four Year Degree 

_____ Master’s Degree 

_____ Doctoral Degree 

 

7. Employment Status?    _____ Employed Full Time 

_____ Employed Part Time 

 

8. Describe your field of work  __________________________________ 

      __________________________________ 

 

9. What is your current job title  __________________________________ 

 

10. Which of the following best describes your job category? 

      _____ Employee 

      _____ Team lead or Supervisor 

      _____ Manager 

      _____ Executive 

      _____ Other (please describe) 

      ____________________________________ 

 

PART 2 

Mindset Survey 

Use the following scale to rate your agreement with items 11-26 

 

           1                   2              3      4      5       6 

     Strongly  Disagree Mostly  Mostly  Agree  Strongly   

     Disagree        Disagree Agree    Agree 

 

11. You have a certain amount of intelligence, and you can’t really do much to change it. 

12. Your intelligence is something about you that you can’t change very much. 

13. No matter who you are, you can significantly change your intelligence level. 

14. To be honest, you can’t really change how intelligent you are. 

15. You can always substantially change how intelligent you are. 

16. You can learn new things, but you can’t really change your basic intelligence. 

17. No matter how much intelligence you have, you can always change it quite a bit. 

18. You can change even your basic intelligence level considerably. 

19. You have a certain amount of talent, and you can’t really do much to change it. 

20. Your talent in an area is something about you that you can’t change very much. 

21. No matter who you are, you can significantly change your level of talent. 

22. To be honest, you can’t really change how much talent you have. 

23. You can always substantially change how much talent you have. 

24. You can learn new things, but you can’t really change your basic level of talent. 

25. No matter how much talent you have, you can always change it quite a bit. 
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26. You can change even your basic level of talent considerably. 

 

PART 3 

 

Personality Profile Survey 
 

Answer each question “true” or “false”, choosing the answer that applies to you more often than 

not 

 

_____27. I prefer one-on-one conversations to group activities 

_____28. I often prefer to express myself in writing 

_____29. I enjoy solitude. 

_____30. I seem to care less than my peers about wealth, fame, and status. 

_____31. I dislike small talk, but I enjoy talking in depth about topics that matter to me. 

_____32. People tell me that I’m a good listener. 

_____33. I’m not a big risk-taker. 

_____34. I enjoy work that allows me to “dive in” with few interruptions. 

_____35. I like to celebrate birthdays on a small scale, with only one or two close friends or 

family members. 

_____36. People describe me as “soft-spoken” or “mellow.” 

_____37. I prefer not to show or discuss my work with others until its finished. 

_____38. I dislike conflict. 

_____39. I do my best work on my own. 

_____40. I tend to think before I speak. 

_____41. I feel drained after being out and about, even if I’ve enjoyed myself. 

_____42. I often let calls go through to voice mail. 

_____43. If I had to choose, I’d prefer a weekend with absolutely nothing to do to one with too 

many things scheduled. 

_____44. I don’t enjoy multitasking. 

_____45. I can concentrate easily. 

_____46. In classroom situations, I prefer lectures to seminars. 
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APPENDIX I                                                                                                                              

LIST OF CODES 

Open Codes 

Accommodation 

ADA 

Advice for other WWD 

Ask for what I need in class 

Ask for what I need on the job 

Attitudes of professors 

Attitudes of students 

Avoid HR 

Can do anything  

Common misconceptions of others about 

disability 

Confidence / competence 

Outside educational opportunities created by 

parents 

Credibility / Being taken seriously 

Don't Ask - accommodations / assistance 

just happens 

Fatigue 

Fear of job transition 

Friends in school 

Future career aspirations 

Growth mindset 

Guidance / Information for parents 

Guidance for students 

High expectations 

Hollow advocates 

Inconvenience of disability 

Influence of family on career choices 

Information for students 

Introvert 

Invisible advocates 

Involvement of family in education 

K-12 Educational experiences 

Networking - Connections to obtain jobs 

Parent attitude toward disability 

Parents as role models 

Presence of mentors in college 

Presence of mentors in HS 

Self-Advocate 

Self-perception as a woman 

Self-perception of disability 

Self-perception of disability 

Sense of being the other 

STEM as a practical career 

STEM as a rewarding career 

STEM kid 

Trailblazer 

Value of education prominent 

Women in STEM 

Women in workplace 

Women with Disabilities - Intersectionality 

Workplace

Axial Codes 

 Accommodations requests: When to ask and when not to ask 

 

 Chronic accommodations are often overlooked 

 

 Choice of when to self-advocate is situationally based 

 

 Professor attitudes seem attuned more toward gender than disability 

 

 Parental expectations and values are deeply ingrained 
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 Parents interests in child's education need not be school based 

 

 Colleagues / Teachers take care of accommodations without being asked 

 

 Fatigue is a factor regardless of type of disability 

 

 Peers in school appear less influential in career pathway 

 

 Introvert type related to fatigue due to disability 

 

 Family is influential in career choice 

 

 K-12 experience provides opportunity and support 

 

 STEM as a practical and meaningful career 

 

 Inadvertent trailblazing 

 

 Gender more of an issue than disability for STEM in college 

 

 Workplace interactions appear independent of STEM environment 


