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Abstract 

Women currently earn half of the doctorates awarded in the United States but hold 37% of 

the full professor positions (NCSES, 2019). Demographic inertia alone cannot explain this 

fact (Laursen & Austin, 2020). This qualitative, phenomenological study, through the critical 

theory framework, sought to understand the lived experiences of five women STEM full 

professors in professional doctorate-granting institutions (R3) and their perception of the 

impact of these experiences on their promotion to full professor. Data for the study included 

analysis of curriculum vitae, demographic surveys, and in-depth semi-structured interviews 

that were coded using the constant comparative method (Seidman, 2019). The commonalities 

of the participants included childhood STEM empowerment, exploration, expectation (E3), 

communal spirit, alliances, philanthropic investment, the Lily Hard effect, and institutional 

first aid. Critical theory provided an understanding of the participants' experiences through 

the themes of forced to comply, bias against women, heavier service loads, and challenging 

the status quo. The limitations of the study included no participants of color and only R3 

institutions with ADVANCE grants were included. Although the findings are not 

generalizable (Patton, 2015), they may be transferable. Future research could consist of 

intersectional identities and maternal wall bias. The findings of this study offer a framework 

for institutional leaders to develop policies, procedures, and programs that increase women 

faculty and leadership in STEM disciplines. Increasing the number of women full professors 

in STEM is slow. Strategies that may help address inequities include reformatting women’s 

socials to promote collaboration between disciplines, continuing early career funding 

opportunities, providing incentives for senior faculty to invest in junior faculty (i.e., course 

release), and investing in youth programs for early STEM E3.
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Introduction to the Background of the Study 

Pre-colonial America first established universities to groom young men as future 

leaders (Thelin, 2018). It was not until the 1800s that women were allowed into the academy 

(Eisenmann, 1997), primarily in the Midwest (Thelin, 2018). Today, the Civil Rights Act of 

1964 protects the rights of women to attend college or become part of academia. According 

to the National Center for Education Statistics (NCES), the ratio of male to female college 

students leans toward females (2019). McCarty stated that by 2019, 50% of the doctorate 

degrees conferred in the Science, Technology, Engineering, and Mathematics (STEM) fields 

were to females (2021). However, women have not achieved a critical mass of females in 

leadership positions in higher education, including full-professor (Austin & Laursen, 2020). 

Through an interview process and document analysis, this study aimed to determine some of 

the significant factors influencing the successful promotion of female STEM professionals to 

full professors in professional doctorate-granting (R3) institutions. There are numerous 

reasons to address the lack of women STEM full professors. 

According to Hofhuis et al. (2016), members of a diverse workgroup experience   

"increased knowledge sharing, flexibility, creativity and, as a result, better team 

performance” (p. 2). There may be a better sense of inclusion, better trust, and higher job 

satisfaction in working groups with a more diverse working environment, as well as 

increased creativity and a decrease in conflict (Landry et al., 2016; Catalyst, 2004; Ely & 

Thomas, 2001; Forsyth, 2018; Nielsen & Huse, 2010). Workgroups that include females tend 

to be more effective in producing more timely and successful outcomes (Levi, 2017; 

Johnson, 2018).  
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There is a significant amount of research on the impact of female faculty at higher 

learning institutions on students. For example, female faculty exhibit greater leadership skills 

and improve work groups’ cohesiveness, contributing to the success of workgroups (Levi, 

2017; Johnson, 2018; Zenger & Folkman, 2019). Male and female undergraduates are more 

likely to achieve higher academic success with female advisors (Alexander & Eckland, 1974; 

Johnson, 2017). When looking at the impact of female faculty on female students in 

academia, studies have shown that having a female role model may reduce the dropout rate 

of females, improve their success in STEM programs, and increase a feeling of belonging to 

the academic community (Bettinger & Long, 2005).  

Although having female faculty benefits production and student success, in 2017, the 

number of female professors in higher education still fell well below the student body's 

demographics, with 57% of college students identified as female (NCES, 2019). In 2019, just 

38% of all STEM faculty identified as female (NSF, 2019). Figure 1 shows the number of 

ranked STEM faculty divided by male and female. While there is a 24% gap in total STEM 

faculty, there is a 44% gap in male and female STEM full professors. The difference narrows 

in the ranks of associate and assistant professors compared to male colleagues (NSF, 2019). 

See Figure 1. 
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Figure 1  

Percentage of Higher Education STEM Faculty by Rank and Gender in the U.S., 2019 

 

Note. National Center for Science and Engineering Statistics, 2019. Women, Minorities, and Persons with 

Disabilities in Science and Engineering: 2019. Special Report NSF 19-304. 

(https://www.nsf.gov/statistics/wmpd)  

Figure 2 reflects the percentage of doctorates in each STEM field awarded to women. 

In 2019, 50% of the STEM doctorate degrees, including Ph.D., Ed.D., and Psy.D., awarded 

in the United States were to females (McCarthy, 2021). There is, however, an uneven 

distribution in the percentage of female doctoral candidates. For example, of the biology 

doctorates awarded in 2019, 54% were to females, but only 25% of the engineering doctorate 

degrees were to females (NSF, 2019).  
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Figure 2 

The Percentage of Doctorate Degrees Awarded to Females by STEM Content Field in the U. 

S., 2019 

 

 

 

 

 

 

 

 

 

Note: Adapted from National Science Foundation, National Center for Science and Engineering Statistics, 

2019a. Women, Minorities, and Persons with Disabilities in Science and Engineering: 2019. Special Report 

NSF 19-304. (https://www.nsf.gov/statistics/wmpd)  

Although the overall number of STEM doctorate degrees is comparable for males and 

females, the number of female STEM full professors has not kept pace with their male 

counterparts. Many studies investigate the barriers to women entering and advancing in 

academia. Misra (2021) recently conducted a meta-analysis of more than 250 articles that 

examined the leadership status of women in higher education and determined that women are 

underrepresented in leadership. Further, Misra (2021) stated that although women may be 

better prepared for the presidency in academia, serving as interim, having advanced degrees, 

and formal training, they are less likely to be appointed, as evidenced by the lower numbers 

of female presidents throughout the United States, about 32.8% in the United States (Jesse, 

2023).  
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Laursen and Austin (2020), in their book Building Gender Equity in the Academy: 

Institutional Strategies for Change, classified the barriers identified through institutional self-

evaluation and strategies implemented by 77 institutions that received National Science 

Foundation (NSF) ADVANCE grants. Barriers identified by Laursen and Austin (2020) 

included bias in evaluation, masculinized workplace, work-life conflict, inadequate 

resources, and inequitable service loads. Case studies of three ADVANCE recipients 

examined the key elements of strategies to improve gender equity, including focused faculty 

development, recruitment efforts, institutional policies and procedures (Laursen & Austin, 

2020).  

Ellemers et al. (2004) suggested that advancing in academia may be a more 

significant challenge for women as male and female advisors may be biased against female 

graduate students, perceiving them as less committed even when there are no observable 

differences. This assertion is consistent with Moss-Racusin et al. (2012) who found that 

female graduate students may not receive support in mentoring and research opportunities, 

publishing collaboration, and social support such as networking, introductions to contacts, 

and recommendations as consistently as male graduate students. Perhaps this is one factor in 

what Grogan (2018) called the leaky pipeline in STEM, the loss of females at each stage of 

STEM education and academia.  

Work-life conflict is one factor Laursen and Austin (2020) and Misra (2021) 

identified as a barrier to women’s success in STEM. Of tenured STEM professors, only 44% 

of women are married with children, compared with 77% of men (Laursen & Austin, 2020). 

Young female STEM professors are typically unmarried, and women are usually in their late 

thirties before they have children (Grunert, 2010). Women who achieve tenure are more than 
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twice as likely as men to be single 12 years after earning a Ph.D. (Laursen & Austin, 2020). 

Females are also more likely to leave academia due to work-life balance issues and hostile 

working environments (Laursen & Austin, 2020; Ceci & Williams, 2011). Hostile work 

environments may result from a masculinized work environment and include harassment, 

microaggressions, incivility, and inequitable workspace, to name a few (Austin & Laursen, 

2020). 

While these issues are essential and should be addressed, the primary reason to 

address the differential in gender among higher education faculty is equity. UNESCO defines 

equity as the fairness of treatment for men and women (Pavlec et al., 2000). The number of 

women who hold full professor ranks, 21.7%, has not yet achieved critical mass. Critical 

mass theory states that having 30% female faculty, while not equality, is enough to promote 

gender equity (Helitzer et al., 2017). This lack of female leadership has resulted in a culture 

where women promote more slowly, do not enjoy the same collaborations as men colleagues, 

and bear a more significant portion of service work (Laursen & Austin, 2020; Falci & 

Watanabe, 2020; Guarino & Borden, 2017; Misra et al., 2011; Mitchell & Hesli, 2013; 

Rosser, 2004). In addition, although women carry the service load, they must meet the same 

research and publishing standards (Laursen & Austin, 2020; Falci & Watanabe, 2020; 

Flaherty, 2020; Guarino & Borden, 2017). This service load inequity gives men faculty an 

advantage in career advancement (Bentley & Adamson, 2003). 

Statement of the Problem  

Spousal hire, tenure clock suspension, and implicit bias training are just a few of the 

strategies institutions of higher learning employ to support women STEM faculty (Laursen & 

Austin, 2020). Although the number of females awarded doctorates has been growing 
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steadily since 1950 (Duffin, 2019), the rate of women progressing to professors in STEM 

fields is increasing much slower than the number of women earning doctorates (NSF, 2018). 

Recognizing that women were not advancing at the same rate as men and that having a 

gender-diverse faculty has advantages, the NSF has awarded more than 70 Organizational 

Change for Gender Equity in STEM Academic Professions (ADVANCE) Catalyst grants 

since 2001 (NSF, 2018). Laursen and Austin (2020) compiled case studies and strategies 

from ADVANCE grant recipients in their book Building Gender Equity in the Academy: 

Institutional Strategies for Change. The NSF ADVANCE program aimed to expand the 

implementation of evidence-based systemic change strategies that promoted gender equity 

for STEM faculty in higher education.  

Current research focuses on the lack of mentors and role models, work-life balance 

issues, implicit bias, and other barriers (e.g., Laursen & Austin, 2020; Misra, 2021). Grogan 

(2018) described how fewer numbers of females’ progress in STEM at each stage from high 

school through the doctoral program and on to academia as a leaky pipeline. The metaphor of 

a highway with many off-ramps that divert females from a STEM pathway is preferred by 

Branch (2016). Whatever metaphor is used, women are not advancing in the faculty rank at 

the same rate as their male co-workers. This study addressed the problem that although 

women are attaining STEM doctorate degrees in similar numbers to their men counterparts, 

they are not advancing to full professors at the same rate. The current research path of 

identifying barriers has not had the desired effect of increasing the number of full-time 

female professors in STEM departments to critical mass. Measures that improve the situation 

for a single or small group of female STEM faculty is not a sustainable practice as each new 

hire will need the same supports, time, and resources. Mentoring, tenure clock extension, and 
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implicit bias training can be seen as fixing the female, not addressing the institutional factors 

that impact the promotion of women STEM faculty. Although barriers to women in STEM 

promotion to full professor have been well documented, a search of four databases resulted in 

just two studies investigating the catalysts of women’s successful promotion to full professor 

in STEM, revealing a gap in the current research.  

Purpose of the Study 

This study investigated supports that influenced the success of women STEM full 

professors at professional doctoral granting (R3) institutions in the Midwest and provide 

insight that may impact other women faculty and R3 institutions. A better understanding of 

their experiences before achieving their doctoral degree and professional academic careers 

was essential to addressing inequity in higher learning institutions and their perceptions of 

support policies and professional experiences in their journey to full professors. The research 

on barriers and ADVANCE grants to address inequities has not produced the desired effect. 

Women full professors are not increasing as timely as expected factoring in current faculty 

retirements. The findings from this study offered a framework for institutional leaders to 

develop policies, procedures, and programs that increase the number of women faculty in 

higher ranks and women leadership in STEM disciplines. 

Research Questions 

The overarching research question: What are the lived experiences of women full 

professors in STEM at professional doctorate degree-granting (R3) institutions? 

1.    For women, what experiences put them on the path to becoming full professors in 

STEM at R3 institutions?  
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2.    What factors contributed most to the success of women full professors in STEM at 

R3 institutions? 

3.    What institutional supports do women full professors in STEM consider beneficial in 

the promotion process at R3 institutions? 

4.  In what ways, if any, does critical theory provide understanding of the path for 

women into full professorship in STEM at R3 institutions? 

Theoretical Framework 

This study used critical theory, an approach to social philosophy that seeks to change 

power dynamics, as a guiding framework. According to Rasmussen (2012):  

Critical theory is a metaphor for a certain kind of theoretical orientation that owes its 

origin to Kant, Hegel, and Marx, its systematization to Horkheimer and his associates 

at the Institute for Social Research in Frankfurt, and its development to successors, 

particularly to a group led by Jürgen Habermas, who have sustained it under various 

renditions to the present day. (p. 295)  

Critical theory has its roots in pre-WWII Germany with Marx's writings and his idea to make 

philosophy practical and change practices so societies could realize their ideals (Bohman, 

2001). According to the Stanford Encyclopedia of Philosophy, critical theory "must explain 

what is wrong with current social reality, identify the actors to change it, and provide both 

clear norms for criticism and achievable practical goals for social transformation” (Bohman, 

2001, p. 1).  

Critical theory guided this inquiry and was a good fit for this study for several 

reasons. According to Bohman (2021), critical theory connects empirical and social sciences 

to "normative claims of truth, morality, and justice" (p. 1). Critical theory, which targets 
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claims about social and political practices, illustrates how those in power violate the 

conditions of rationality (Bohman, 2021). Meriam and Tisdell (2016) suggested that critical 

theory envelopes these multiple social realities and recognizes multiple truths – the truth of 

the subject, the one in control, and that of the object, the oppressed.  

Critical theory was a good fit for this study because it focuses on historically 

marginalized populations (Hartlep, 2009). Higher education in the United States initially 

excluded women. Today, women attend universities and act as faculty, although a 

disproportionate number of full professors are men in the STEM disciplines, as discussed 

earlier in this paper. Although women must meet the same research and publishing criteria 

for tenure, as they carry a larger portion of the service load, they have less time to devote to 

those activities (Larsen & Austin, 2020; Falci & Watanabe, 2020; Flaherty, 2020; Guarino & 

Borden, 2017). With less time to devote to these endeavors, male faculty may have an 

advantage in achieving tenure and promotion (Bentley & Adamson, 2003). 

Critical theory also speaks to the power differential. With men STEM faculty holding 

64% of the full professor positions, they have a position of power. Interest convergence is a 

term used to describe when the interests of those in power briefly coincide with those of the 

oppressed (Milner et al., 2013). According to Bell (1980), interest convergence may be 

present where the body in control releases a portion of its power when it benefits them. When 

the dominant group relinquishes a bit of its power, they are commended as forward-thinking 

and generous when they have nothing to lose (Bohman, 2001; Hartlep, 2009). In addition to 

interest convergence, a false meritocracy may be at work. The meritocracy idea translates 

that if women worked harder, they could be promoted or awarded a grant when the research 

does not bear this out (van Dijk et al., 2020). This gives the group in control a clear 
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conscience because they are not responsible for the females' inability to promote (Bohman, 

2021; Harltep, 2009).   

A final reason that critical theory was used as a guide is that critical theory challenges 

the status quo and current assumptions (Bohman, 2001). Addressing political issues such as 

human rights and other moral issues is the function of critical theory. "Inquiry that aspires to 

the name 'critical' must be connected to an attempt to confront injustice" (Kincheloe et al., 

2011, p. 164). Identifying issues is the first step in addressing the power differential that 

exists in higher education. Exploring the participants' lived experiences will help unveil the 

type of power differential and provide beneficial information to make changes for the next 

generation of female STEM professors. 

Design of the Study 

 This study was qualitative and framed by critical theory and used the 

phenomenological approach. “Qualitative methods typically produce a wealth of detailed 

information about a much smaller number of people and cases. This increases the depth of 

understanding of the cases and situations studies but reduces generalizability” (Patton, 2002, 

p. 14). According to Creswell (1998),  

Qualitative research is an inquiry process of understanding based on distinct 

methodological traditions of inquiry that explore a social or human problem. The 

researcher builds a complex, holistic picture, analyzes words, reports detailed views 

of informants, and conducts the study in a natural setting. (p. 15) 

This study aimed to determine the shared, lived experiences of women full professors 

in STEM through a series of interviews, a demographic survey, and an analysis of the 

participant's curriculum vitae in alignment with the overarching question. All participants 
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were from R3 institutions that have applied for a National Science Foundation (NSF) 

ADVANCE grant. Selecting institutions that had an interest in an NSF ADVANCE grant was 

essential to the study as it demonstrated the STEM school’s or college’s commitment to 

gender equity. Findings may reveal policies or programs that may benefit Missouri State 

University's efforts.  

Phenomenology is the study of people by describing their experiences (Husserl, 

1913/1962) and interpreting those experiences (Merriam & Tisdell, 2016). This study utilized 

the phenomenological approach as it attempted to understand the experiences and choices of 

the participants, the knowledge they gained from these choices and experiences, and how 

they made sense of their experiences in their journey to become full professors in STEM. 

According to Creswell (2013), phenomenology focuses on the singular essence of 

experiences within a particular group, and the researcher strives to describe the nature of 

these shared experiences or phenomena. According to Patton (2015), to conduct 

phenomenological research is to subscribe to the following: 

The assumption is that there is an essence or essences to shared experience. These 

essences are the core meanings mutually understood through a phenomenon 

commonly experienced. The experiences of different people are bracketed, analyzed, 

and compared to identify the essences of the phenomenon, for example, the essence 

of loneliness, the essence of being a mother, or the essence of being a participant in a 

particular program. The assumption of the essence, like the ethnographer's 

assumption that culture exists and is essential, becomes the defining characteristic of 

a purely phenomenological study. (pp. 116-117) 
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The phenomenological approach emphasizes the participants' reality, and their perception is 

essential (Patton, 2002). Understanding the lived experiences of these women in their journey 

to full professor will provide insight to future female professors.  

Setting 

In this study, faculty at universities that met the Carnegie Classification of Institutions 

of High Education for doctoral/professional degree-offering institutions (R3) and applied for 

NSF ADVANCE grants were interviewed. The R3 designation signifies teaching focus, 

although research is often required. Each institution chosen for this study has expressed the 

desire to improve gender equity in STEM professors, as evidenced by their ADVANCE grant 

application. ADVANCE encourages STEM departments in higher education and not-for-

profits to address institutional structures that may impact women faculty, including 

intersectional identities, through grants to conduct self-studies and to develop and implement 

strategies for institutional change. STEM departments have conducted studies and evaluated 

their STEM departments for equity issues regarding tenure, promotion, and balanced service 

for females.  

R3 institutions located in the United States Midwest region were included in the 

study. There are 29 institutions in this classification in the United States. Of these, seven 

have also applied for an NSF ADVANCE grant. Four of these are in the study area of the 

Midwest United States. The research findings at these institutions will be more likely 

transferrable to Missouri State University, an R3 institution. In addition, institutions that have 

applied for this grant may be more interested in participating in gender equity research 

reducing the nonresponse error (Mertens, 2020). There was a participant from each of the 

four institutions identified as R3 in the Midwest. 
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Participants 

Participants were selected using the purposeful sampling method. According to 

Merriam and Tisdell (2016), the purposeful sampling method is a strategy to choose the 

participants for a study based on what the researchers want to discover. Participants were 

selected based on whom the researcher could gain the most insight. Examination of faculty 

websites for each of the selected R3 institutions revealed 129 women STEM, biology, 

chemistry, physics, mathematics, and earth sciences were included, full professors at the time 

of this writing. An email (Appendix A) was sent to each full professor at the four selected 

institutions requesting their participation. The respondents agreed to participate in the study 

by returning the consent form (Appendix B), submitting a current curriculum vitae, and 

completing a short demographic survey (Appendix C). After the initial solicitation, there 

were five responses. A second solicitation sent out two weeks later resulted in no additional 

responses. Tables 1-3 present demographic information from the surveys and curriculum 

vitae.  

Table 1 

Participant Demographic Data Derived from Curriculum Vitae and Survey 

Participant Age Range Race Marital Status Discipline Children Spouse 

I 55-65 White Married Math Y Professional 

II 45-55 White Married Biology Y Academic 

III 55-65 White Married Chemistry Y Academic 

IV 45-55 White Married Chemistry Y Academic 

V 45-55 White Married Biology Y Professional 
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Table 2 

Participant Academic Timelines Derived from Curriculum Vitae and Survey 

Participant 
Years Post 

Doc 

Ph.D. to 

Professor 

Years as 

Asst 

Years as 

Assoc 

Leadership 

Positions 

I 0 11 5 6 N 

II 2 12 7 5 Y 

III 3 16 5 6 Y 

IV 3 18 6 7 N 

V 0 14 7 5 Y 

 

Table 3 

Academic Productivity Derived from Curriculum Vitae and Survey 

Participant Publications 
First 

Author 

Conference 

Presentations 

Research 

Funding 

Publish 

With 

Spouse 

I 20 15 15 
Yes, but $ Not 

Provided 
N 

II 31 4 >50 >$1,000,000 Y 

III 75 40 35 >$1,000,000 Y 

IV 11 6 >40 
Yes, but $ Not 

Provided 
Y 

V 17 6 >12 >$250,000 N 

 

Data Collection Tools and Procedures 

 Interviews and document analysis were utilized in the study. Participants provided 

their perspectives and personal history through in-depth semi-structured interviews. 

Interviews were chosen as a data collection method as they offered the opportunity for 

follow-up questions and allowed a two-way conversation. The reasons behind the responses 

could be explored. Interviews also allowed the time needed for participants to reflect and 
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open up about possible sensitive experiences. While the survey provided basic demographic 

data, analysis of the participant curriculum vitae uncovered vital information regarding the 

professional productivity of each as well as a professional timeline. Each participant had the 

opportunity to review and verify the information on the transcript as a means to member 

check. The triangulation of these data sets and information can be verified and cross-

checked, strengthening the study (Patton, 2002).  

Interviews 

Participants from the selected universities were interviewed using a single, semi-

structured interview protocol (Appendix D). A semi-structured interview is one in which 

there are a few predetermined questions. A semi-structured interview was chosen as the 

prepared questions guided the conversation and allowed for open-ended, more in-depth 

responses. An initial list of possible follow-up questions was developed to seek clarification 

or amplify the participants' comments. Additional follow-up questions were developed after 

the interview with each participant. The participants were provided a confidentiality 

statement and consent form (Appendix B) at least two days before the interview and selected 

an appointment for the 60- to 90-minute interviews using Survey Monkey. The interviews 

were conducted through the Zoom platform, beginning with verbal consent, and were 

recorded on an external hard drive. Interviews were conducted on Zoom to obtain the 

maximum number of interviews and reduce travel time and costs. Seidman (2019) cited a 

challenge in conducting long-distance interviews, especially when the interviewer chooses 

the method rather than the participant. Because the interviewer gained something from the 

participants, yet the participants did not benefit from the interview, the interviewer was 

purposeful in their contacts (Seidman, 2019). When emailing, scheduling, and obtaining 
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consent, the interviewer ensured genuine interest was expressed, and the participant and the 

subject matter were properly respected (Seidman, 2019; Meriam & Tisdell, 2016).  

After securing consent and establishing the time and procedure for the interview, 

participants were asked to describe their experiences from childhood to becoming a full 

STEM professor. Because the investigation is of the path of female STEM professors in 

higher education, it was advantageous to determine previous educational experience, both 

formal and informal. Jottings were taken during the interviews if the participants said 

something unclear or a follow-up question was needed. Seidman (2019) suggested taking 

jottings or notes as the interview progresses. Rowan (1981) used the term dialectical process 

to describe the relationship between the participants' words and how the researcher responds. 

Explaining the need for notes beforehand helped put the participant at ease and minimized 

distractions.  

Additional questions focused on the participants background and experiences 

regarding their academic career and their lived history regarding their journey to full STEM 

professor. Questions included how they chose their career, the type of institution they 

attended, and the process of their hiring, promotion, and tenure to a professor. Also included 

were questions as to the relationship with their doctoral program institution, instructors, and 

mentors. Appendix C contains a final list of questions used in the interviews.  

Because each word a participant choose is part of their understanding of the 

phenomenon, a recording of each one-hour interview was essential for the interview process 

(Seidman, 2019). Still, as anonymity was of utmost importance (Seidman, 2019), the hard 

drive was kept locked and secure in the researcher's office. 
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Documents 

 Curriculum vitae and demographic surveys were collected for this study. Document 

analysis of these documents was used in addition to the interviews to establish a timeline for 

each participant. Document analysis is often combined with other qualitative research 

methods as a means of triangulation—"the combination of methodologies in the study of the 

same phenomenon” (Denzin, 1970, p. 291). The qualitative researcher is expected to draw 

upon multiple (at least two) sources of evidence, that is, to seek convergence through 

different data sources and methods. Like other qualitative methods, document analysis 

requires that each document be examined and interpreted by the researcher to gain meaning 

and understanding (Corbin & Strauss, 2008). The documents analyzed in this study were the 

curriculum vitae provided by the participants and short demographic surveys.  

Data Analysis 

Patton (2015) stated the importance of context and rich, thick descriptions when 

exploring participants' shared experiences using the phenomenological methodology. 

Interviews were coded by a Roman numeral I through V to trace information to its original 

transcript location using the line number. According to Creswell (2018), the analysis requires 

separating the researcher's experiences from the data utilizing reduction and bracketing. The 

transcript did not contain the names of the participants but instead had colors for each 

participant. The list of participants, transcripts, and the external hard drive were kept in 

separate and secure locations to protect participant confidentiality. For the writing process, 

pseudonyms were used rather than Roman numerals.  
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Document Analysis 

 The survey provided demographic data, including marital status, gender identity, 

publications, grants, age range, and race. The curriculum vitae detailed their publications, 

publication colleagues, grants, presentations, and a timeline of their undergraduate and 

graduate experience and their advancement through their academic careers. These data are 

provided in Tables 1 through 3.  

Interview Analysis 

After each interview, Otter.ai transcription software was used for transcription, and 

line numbers were added. After transcription, listening to the interview recording while 

reading the transcription provided the opportunity to make corrections. Identifying 

information was removed from each transcript, and a Roman numeral was assigned. After the 

accuracy of the transcript was confirmed, each transcript was printed on colored paper 

corresponding to the color code assigned to the participant and provided as a working 

document. During the second reading of the transcripts, data points were highlighted, 

underlined, and paraphrased in the margins without any attempt to categorize the 

information. The phenomenological reduction, or bracketing, was employed during the 

second reading and set aside the researcher's perspective and focus on the participant’s 

meaning of her experience (Merriam & Tisdell, 2016).  

This study collected and analyzed data throughout the process called the constant 

comparative method (Mertens, 2020). The first step in the constant comparative method is 

open coding or separating information into discrete data items. The participants' experiences 

were separated into discrete items and organized in a document under the interview questions 

without any attempt to assign themes or trends. This process was repeated after the interview 
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with each of the five participants. The analysis followed the method described by Seidman 

(2019, pp. 127-136). Two copies of the discrete items document were copied onto colored 

paper coded to the participants. One set was kept as a working document, and one was 

separated into slips of paper each containing one discrete item from the participant interview, 

known as open coding. These were the data points that were used in the winnowing process.  

After the interview with each participant, the reading and rereading of the transcript 

and the discrete items were organized under the question headings, participant experiences 

were sorted and grouped thematically (Seidman, 2019; Meriam & Tisdell, 2016; Krueger & 

Casey, 2015). Similar items were grouped to permit the researcher to discover themes and 

were determined inductively without predetermined categories (Seidman, 2019). Related 

participant experiences were grouped to reveal codes and categories. Grouping of related 

data to reveal patterns and trends is the axial process. As coding progresses, development of 

themes, arranging and rearranging passages, phrases, and themes continues. The researcher 

begins to pare down the information to only the most relevant to the research. 

Horizontalization is the process of developing a list of significant participant statements. It 

allows for processing data giving equal weight to all experiences in the initial stages of 

analysis but removing repetitive data (Merriam & Tisdell, 2016). The experience is essential, 

not the number of times it was mentioned. 

Seidman (2019) warned to "err on the side of inclusion" (p.127). All interview data 

were considered since eliminating data in the early stages of the interviews may result in 

missing trends and relationships (Krueger & Casey, 2015; Merriam & Tisdell, 2016). By not 

eliminating any data initially, the participant’s voices and words were heard, an essential 

piece in exploring the essence of their lived experiences. Experiences that arose were the 
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basis for additional questions for future interviews. This information was used to present the 

thematic findings. The slips of paper, the discrete pieces of information, were searched for 

keywords used as initial labels. Individual pieces of information were sorted into the 

keyword labels identified. Although computer programs will assist researchers by holding the 

data, Seidman (2019) suggested completing the exercise on paper first, cautioning that 

information can be lost when looking at a computer screen. Reading through the transcripts 

also allows follow-up questions to be developed for the remaining participant interviews 

(Krueger & Casey, 2015; Lincoln & Guba, 1985; Strauss & Corbin, 2014).  

Efforts to Support Quality Research 

The final product should "seek connections, explain connections, and build 

interpretive categories" (Seidman, 2019, p. 135). The findings section included a complete 

description of the participants' experiences, revealing what these successful STEM professors 

had in common, exploring their successes, and presenting the contradiction in their career 

paths. Replication of a qualitative study will not have the same results. Social sciences do not 

lend themselves well to reliability since, as Merriam and Tisdell (2016) stated, "human 

behavior is not static" (p. 250).  

Respondent Validation 

 Member checks are when data and information are verified or tested with the 

participants from which the data, interpretation, or conclusion was gleaned. Member checks 

or respondent validation were conducted to ensure the findings were accurate and honest 

(Merriam & Tisdell, 2016; Mertens, 2020; Patton, 2002). After the interviews were 

transcribed, the participants were allowed to review and comment. Consulting the initial 

interview transcript and recording also ensured the reporting of the participants' accurate 
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perceptions. According to Maxwell (2013), this is the most critical way of ruling out the 

possibility of misinterpreting the meaning of what the participants say or do.   

Cultural Bias 

It is also vital to help identify personal biases and ensure the researcher correctly 

interprets the participants' words (Merriam & Tisdell, 2016; Mertens, 2020; Patton, 2002). 

Observations and previous research contribute to preconceived notions. It is, however, the 

role of the researcher to remain neutral to the extent possible. A journal was kept to mitigate 

researcher bias and to record reflections, personal feelings, and emotions arising from the 

interviews. Referring to the journal and using it to keep track of decisions, thoughts, and 

ideas helped the researcher stay aware of personal biases. As the study unfolded, beliefs and 

prejudices were noted and bracketed (Meriam & Tisdell, 2016). The journaling and 

bracketing helped the researcher be more aware of their bias and improved confirmability.  

Research Positionality 

 This study examined the experiences and perceptions of female STEM professors in 

professional doctorate degree-granting, R3, institutions. Although the researcher was from 

the same culture, it was as an instructor and graduate student, an outsider to the professor 

rank. This relationship is what Merriam and Tisdell (2016) referred to as an insider/outsider 

relationship with the participants. This similar positionality may result in a more accessible 

and higher level of trust with the participants (Vicars, 2012). However, according to Johnson-

Bailey (2004), a portion of the researchers' positionality does not match the participants. "The 

point of critical research is generally to do research with people, not on people" (Merriam & 

Tisdell, 2016, p. 64).  
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Transferability 

 Applicability to other settings or circumstances is the transferability of qualitative 

research (Noble & Smith, 2015). Universities that share the same Carnegie Classification and 

the desire to improve gender equity in the academy, as evidenced by their application for the 

NSF ADVANCE grant, ensure a high probability that the findings may apply to Missouri 

State University as well as other R3 institutions.  

Limitations of the Study 

A limitation of this study was that the focus was on one type of institution. As a 

result, the results may not apply to other types of institutions. Another issue of the study was 

the small sample size. However, qualitative methods "permit inquiry into selected issues in 

depth … and typically produce a wealth of detailed data about a much smaller number of 

people and cases" (Patton, 2002, p. 227). Although ten was the planned sample size, a second 

solicitation did not result in additional participants. There were no further efforts to solicit 

participants. 

 Self-reported data were another limitation of the study. When analyzing data, 

including the participant's words as much as possible allows readers to form their own 

opinions regarding the experiences and perceptions of the participants. However, as with any 

data collected years, sometimes decades, after the events occurred, recall may be an issue. 

Issues with self-reported data include honesty or participants tailoring their responses to 

protect themselves (Mertens, 2020). As this phenomenological study focused on participant 

perceptions, all statements were considered pure and taken at face value from the 

participants. Further, participants may provide the information they think the researcher is 
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expecting (Seidman, 2019). Possible issues with self-reporting data were minimized by 

asking follow-up questions in a neutral tone and avoiding confirming gestures and reactions. 

Significance of Study 

The number of STEM women doctorates has increased more than women promoted 

to professor. Numerous studies have documented the barriers women face in the career path 

to STEM full professors. Mitigation efforts to address these barriers have been in place for 

over two decades. As reported by the works of researchers such as Laursen and Austin 

(2020), policies to reduce obstacles and the resulting changes and successes are well 

established. While these measures have not failed, progress is limited. This study aimed to 

investigate the lived experiences of women STEM full professors at R3 institutions. 

Understanding the common beneficial experiences of these women may provide insight into 

the supports needed and where they will have the most impact on young women.  

Interviewing female STEM professors in the Midwest R3 universities provided 

insights into their obstacles and how they overcame them. These interviews, surveys, and 

document analysis brought forward the experiences and formal and informal policies that 

benefit or deter women in promoting to full professor.  

Summary 

The number of women full professors in STEM remains low despite the number of 

STEM doctorates awarded to women being similar to men. A review of the literature 

revealed that barriers to the promotion of women in STEM promoting to full professor has 

been well studied. Less studied are the catalysts to the success of women full professors in 

STEM. This study aimed to determine the factors influencing the successful promotion of 

women in STEM to full professor. Guided by critical theory, this qualitative, 
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phenomenological sought to explore the lived experiences of five full professors from STEM 

departments at four R3 universities in the Midwest. Curriculum vitae and a demographic 

survey provided timeline and demographic data, while a semi-structured interview provided 

the rich-thick descriptions and singular essence of the participant experiences. Discrete items 

were arranged into themes using the constant comparative method through open coding and 

axial coding. Limitations of the study included the low number of participants and a limited 

number of universities included in the study. Understanding the common beneficial 

experiences of these women may provide insight into the supports needed and where they 

will have the most impact on young women.  
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Section II. Practitioner Context for the Study 
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Introduction 

This section will address the context for the study, including the history of higher 

education in the United States, the common leadership structure in higher education, and 

policies impacting gender inequity in leadership positions and faculty. A discussion of the 

study's broader implications in the practitioner context will follow, specifically, what factors 

contribute to the success of women academic experiences who have attained full professors 

in STEM and document the preparatory experiences for academia for women in the STEM 

fields. 

History of Higher Education in the United States  

The first universities in North America were pre-colonial, including Harvard, The 

University of New Jersey (Princeton), Yale, and William and Mary (Thelin, 2018). 

Established initially by the Puritans, each of these had, at least on paper, a course of study on 

divinity (Gardner, 2018). The general organizational structure more closely followed that of 

the Scottish institutions of the day, with a president endowed with legitimate power (Thelin, 

2018). In contrast, the faculty of Cambridge and Oxford had the actual authority at their 

institutions. Although professors maintain autonomy regarding the content of their teaching, 

the college or university's goals, mission, and direction are dictated by the president under 

the direction of the board of governors. Table 3 is an illustration of the generic structure of 

colleges and universities in the United States.  
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According to Thelin (2018), colonial college was "trying to impart on their privileged 

sons a sense of responsibility and public service’ (p. 26). Although these colonial colleges 

later became known as the Ivy League with a sense of elitism, this was not the original intent. 

Colonial leaders felt it essential that the next generation be literate and instill a sense of duty.   

Kings College described its mission as "to enlarge the mind, improve the 

understanding, polish the whole man, and qualify them to support the brightest character in 

all the elevated stations of life" (Columbia University, 1993, para. 3). The entrance exam 

might have been given to women as a courtesy. If they performed satisfactorily, the female 

applicant might have been given a certificate that acknowledged their satisfactory 

performance, but they were not allowed to enter a course of study (Pierson, 1976). 
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College enrollment for women was still small in the mid-1800s during the "new 

national period." However, between 1800 and 1860, at least 14 colleges accepted women 

(Eisenmann, 1997). The first colleges for women opened in the 1840s and 1850s, with the 

Midwest being the most welcoming, with Michigan, Wisconsin, and Ohio each having three 

colleges (Thelin, 2018). Early curriculum for women would focus on conventional feminine 

roles such as managing the household, supervising servants, and becoming a proper hostess, 

wife, and mother (Farnham, 1994).  

In the mid-1800s, women were not considered agents of change. Universities hired 

women only as a concession when their male spouses were employed and only in minor roles 

(Thelin, 2018). This often resulted in women looking outside academia for opportunities in 

museums and laboratories (Rossiter, 1982). Grunert (2010) noted women still look outside 

academia for opportunities.  

After the Civil War, admission became more open to women, although women tended 

to apply to smaller programs and had a history of many years to complete (Thelin, 2018). In 

the early 70s, it was apparent women were not applying to graduate programs in Science, 

Technology, Engineering, and Math (STEM) (Sandler et al., 1982). In their book, The 

Classroom Climate: A Chilly One for Women, Sandler and Hall described the 1970s 

university climate as "chilly" toward women (1982, p. 4).  

Policies Impacting Gender Inequity in Higher Education 

 From the outset, women were prohibited from participating in the higher education 

system in the United States. It was not until after the Civil War that women became more 

accepted as students, but the acceptance did not necessarily translate to teaching positions in 

college. There was a fundamental belief that women were not physically capable of 
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withstanding a rigorous course of study (Thelin, 2018). Women would be susceptible to 

various physical ailments such as fever and, at the very least, become unfeminine (Thelin, 

2018). 

Although the Equal Employment Opportunity Act of 1972 makes it illegal to 

discriminate based on race, color, religion, sex, or national origin (EEOC, 1972), policies and 

biases have remained in higher education (Laursen et al., 2020). Promotion and tenure 

policies are on a set timeline. Females wishing to have families are sometimes forced to 

choose between tenure and having children or having the number of children they would like 

(Laursen & Austin, 2020). The research and publication requirements can be an inequitable 

burden on females as they are more often than not the caregiver for young children and, 

increasingly, elder parents. Meaning during breaks and summer vacation, when most 

research and writing are accomplished, they split time between caring for family and caring 

for their career. Applying for and bringing in grant money are much the same issue. 

Universities have tenure clock policies and Family Medical Leave Act to assist women. Still, 

as Laursen and Austin (2020) suggested, women do not use these policies due to their stigma. 

They offer that policies such as these are simply trying to fix the women, not the cultural 

problem.  

Another factor that impacts women is the lack of a dual career hire policy. Women 

are more likely to have a spouse in the sciences as well. If the spouse cannot find fulfilling 

work in their field, the female is likelier to leave their position. Even when such policies 

exist, women may be reluctant to ask for such concessions, fearing it will negatively impact 

their application.  
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Implications for the Research in the Practitioner Setting 

There remains a tremendous need for gender equity across the academy in the STEM 

departments. According to the NSF (2014), 26% of faculty in the United States are tenured 

female STEM faculty. Numbers this low cannot be explained by a lack of doctoral graduates 

or demographic inertia, a lag in the retirements of the present staff. A natural result of the 

more significant number of male professors is a greater number of males in leadership 

positions. This topic remains as relevant for colleges and universities across the United States 

as when Sandler and Hall described the chilly climate in 1970.  

There are 30 universities or colleges with the Carnegie classification of professional 

doctorate-granting institutions in the United States (Carnegie Classification of Institutions of 

Higher Learning, 2021). Of these 30 institutions, only six have applied for an NSF 

ADVANCE grant to address gender inequity at their institution. One institution was excluded 

as it is the home institution for the researcher. Another was excluded as it is a virtual 

university. This study is being undertaken to learn the shared experiences of women STEM 

professors at these institutions. By revealing these similarities, it may be possible to adopt 

new procedures and policies at MSU to improve gender equity within the STEM fields. 

Organizational Analysis of Missouri State University 

Missouri State University (MSU) follows the structure of Mintzberg's (1979) 

divisionalized organization. United by a shared vision and mission, each college has much 

freedom in accomplishing its goals. Figure 5 illustrates how each division falls under the 

direction of the primary leadership. Still, each has a high degree of freedom in their daily 

operations, competes for resources, and has the potential for greater repetition in their 

operations, leading to waste.  Clear goals and lines of communication are necessary to keep 
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operations efficient and productive in such divisionalized structures (Mintzberg, 1979). This 

is true of MSU as well. For the organizational analysis, it is helpful to view the institution 

through the four frames of Bolman and Deal (2017). 

The four organizational frames of Bolman and Deal (2017) include human resource 

(HR), political, structural, and symbolic. The human resource frame emphasizes the needs of 

its people, rewards them for excellence, and enables them to do their jobs well and with a 

high degree of satisfaction. The HR frame also places a high degree of focus on the well-

being of their people, supporting personal growth and human interaction. 

Figure 4  

Mintzberg's Divisional Organization Chart  

 

 

 

 

 

 

Note: From Mintzberg’s Management Roles. Free Management e-Books.  

Evidence of the human resource frame includes the many professional development 

opportunities available to faculty and staff.  Although these opportunities exist, there is 

sometimes a lack of communication.  Information filters through the layers of the Mintzberg 

divisional model. With so much information, the deans sometimes find it necessary to filter 
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information and opportunities. The workshops are always listed in the My Learning 

Connection tab of MyMissouriState.edu, but faculty must keep looking at the site.  Training 

is available, just not targeted to individuals the professional development opportunity might 

best serve.    

The political frame addresses conflicts and coalitions between individuals and special 

interest groups and the use of power. The Governor of Missouri appoints the MSU Board of 

Governors. The board includes representatives from each district, from both political parties, 

and for a limited term. They are representative of the population of Missouri and accountable 

to it. Because the board members are from different backgrounds, coalition building and 

compromise are part of the process, especially in times of finite resources. When resources 

are limited, hard choices must be made (Bolman & Deal, 2017). During the recent pandemic, 

the political frame allowed some tough choices possible. 

The structural frame (Bolman & Deal, 2017) is task-oriented and focuses on the 

necessary steps for a successful operation and change. There is a focus on the mission, 

including SMART goals (specific, measurable, realistic, and time-specific) (University of 

California, 2017). Figure 6 illustrates the current organizational structure of MSU as outlined 

in the Missouri State University Fact Book 2020-2021. There are clear lines of hierarchy, 

similar to the incident command structure used by emergency management personnel. As 

seen recently with the COVID pandemic and other emergency issues, these lines of 

communication allow for a rapid response in times of crisis. Strategy can be installed 

quickly, and information disseminated through the set chain of command. This ensures that 

all faculty and staff are informed of changing policies, another positive characteristic of the 

structural frame. 
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Figure 5 

Organizational Chart for Missouri State University 2021  

 

Note. Adapted from https://www.missouristate.edu/Assets/about/Missouri-State-University-

System-6-2021.pdf  (MSU, 2021a). 

According to Bolman and Deal’s (2017) structural frame, change is facilitated by 

developing a strategy and setting responsibilities and tasks.  During the COVID pandemic, 

faculty and staff members knew their duty and contacts in case of questions.  A recent event 

with a student teaching experience required immediate action and strategy development. The 

robust structural frame of MSU allowed the required action plan and communication 

structure to be disseminated rapidly.  



36 

 

The symbolic frame (Bolman & Deal, 2017) is evident within the MSU institution by 

establishing meaning and a sense of purpose within the faculty and staff. A vital aspect of the 

symbolic frame is inspiring the workforce through a motivating mission and vision statement 

and recognition of outstanding performance through celebrations and awards. Missouri State 

University exhibits a robust structural frame. The mission statement refers to “educating 

global citizen scholars dedicated to public affairs” (MSU, 2021a, para. 1). The values include 

words of excellence, commitment to integrity, respect, pride, and responsibility. Faculty and 

staff accomplishments and student body members are celebrated at lunches and dinners and 

announced publicly in university press releases.  The president leads the way, ensuring that 

all the divisions have mission statements supporting the university's mission and vision. He 

announces accomplishments in his weekly communication—the three pillars of the public 

affairs mission guide programs at all levels.  

MSU administration can successfully navigate into the future with a solid structure, 

supports established, and a pledge of collaboration and innovation. Having parts of all the 

frames in place allows MSU to inspire students and faculty who understand the public affairs 

mission and commitment to its Bear Family. Some pieces of the institution could use 

additional attention, such as communication of professional development (PD).  

Announcement of these opportunities could help women and underrepresented groups 

progress more quickly in the ranks. Offering these PD opportunities suggests that at least 

some of the Scientific Management may be at play.  

Taylor (2005) reviewed the principles of scientific management in the Classics of 

Organizational Theory. Discussed are the four parts of scientific management: gathering and 

reducing this knowledge to formula and law, the scientific selection of workers and 
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subsequent training, bringing together the science and worker, and a division of work in 

which the management takes half the responsibility. MSU excels at gathering data. Although 

data are expensive and time-consuming if the information is collected but not helpful, it is a 

waste of resources and not in keeping with the scientific management theory. One must only 

examine the MSU website to verify the data collected.  A missing piece is that data sets are 

not usable when examining multiple identities. For example, a committee working on a grant 

application needed demographic information to complete the paperwork, but the data sets 

were not searchable in different offices.   

The second principle, scientific selection, may be illustrated by offering awards for 

teaching innovation and grants for innovation development. Innovations are encouraged and 

rewarded. Innovations are shared, and management and workers are brought together through 

the annual Faculty Teaching and Learning Showcase each year.  Finally, providing mentors 

and counseling to faculty and staff who receive inadequate teaching evaluations or are not 

making sufficient progress toward tenure are examples of management taking responsibility 

for worker performance.  

Leadership Analysis  

The University is under the president's direction, supervised by the Board of 

Governors, acting as the strategic apex. The president supervises ten middle management 

positions, including the provost, who oversees the colleges (divisions). There is financial, 

legal, technical, and administrative support staff, to name a few. As a type of checks and 

balances, the elected Faculty Senate reports directly to the Board of Governors.   

Visions in universities are not manufactured: they are harvested. The president's role 

is to take the lead in cultivating an institutional climate where openness, mutual respect, and 



38 

 

the release of creative energies are valued as acts of leadership in themselves. (Downey, 

2001, p. 93)  

Although the president may be the ultimate authority and CEO of the University, his 

openness to ideas and his messages to the "Bear Family" illustrates a characteristic of the 

transformational leader. Acting as the University's biggest supporter, the president provides 

inspirational messages. This would also indicate what Northouse (2019) would classify as a 

transformational leadership style. The president is trying to inspire those in the Bear Family 

to accomplish more than what would typically be possible.  One example is a reception for 

all new faculty at the president's home to welcome them to the family and begin establishing 

a relationship.  

The president can routinely be seen walking the campus greeting students and faculty 

alike, not as the CEO but a fellow Bear, not as a manager but as a leader. "Those who 

prioritize management over leadership will fail to tap into the vision and commitment of the 

constituents to bring about excellence" (Morris, 2016).  Management differs from leadership. 

Management reduces chaos, allows more efficient and effective operation, and produces 

change and movement (Northouse, 2019).  The current president of MSU seems to 

understand this. With a good support staff to manage the day-to-day, the president can focus 

on leading the University and helping steer it into the future. He is free to talk to leaders in 

the university community as well as community and state leaders.  Today's university leaders 

need transparency, honesty, and equity (Morris, 2016). High-quality relationships based on 

trust, loyalty, and mutual respect are characteristics of a successful transformational leader 

(Notgrass, 2014).  
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Although the current president may not be a truly transformational leader, they 

exhibit a strategist's characteristics. Particularly successful in transformation, strategists 

believe that every aspect of their organization is open to discussion and change (Rooke et al., 

2017). MSU leadership has demonstrated its commitment by establishing diversity, equity, 

and inclusion as integral to the three pillars of ethical leadership, cultural competence, and 

community engagement (MSU Fact Book, 2019). However, females have not been readily 

accepted as diversity hires, and gender equity is not recognized as a need.  This reluctance 

indicates additional data must be assembled and presented to upper management to support 

continued advancement in female recruitment, promotion, and retention.  

Policies Impacting Gender Inequity in Higher Education 

From the outset, women were prohibited from participating in the higher education 

system in the United States. It was not until after the Civil was that women became more 

accepted as students, but the acceptance did not necessarily translate to teaching positions in 

college. There was a fundamental belief that women were not physically capable of 

withstanding a rigorous course of study (Thelin, 2018).  Women would be susceptible to 

various physical ailments such as fever and, at the very least, become unfeminine (Thelin, 

2018). 

Although the Equal Employment Opportunity Act of 1972 makes it illegal to 

discriminate for reasons of race, color, religion, sex, or national origin (EEOC, 1972), 

policies and bias has remained in higher education (Laursen et al., 2020). Promotion and 

tenure policies are on a set timeline. Females wishing to have families are sometimes forced 

to choose between tenure and having children or having the number of children they would 

like (Laursen & Austin, 2020). The research and publication requirements can be an 
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inequitable burden on females as they are often the caregiver for young children and, 

increasingly, elder parents. Meaning during breaks and summer vacation, when most 

research and writing are accomplished, they split time between caring for family and caring 

for their career. Applying for and bringing in grant money is much the same issue. 

Universities have tenure clock policies and Family Medical Leave Act to assist women. Still, 

as Laursen and Austin (2020) suggested, women do not use these policies due to their stigma.  

They offer that policies such as these are simply trying to fix the women, not the cultural 

problem.  

Another factor that impacts women is the lack of a dual career hire policy.  Women 

are more likely to have a spouse in the sciences as well, 49.6% for women compared to 

36.3% for men (Laursen & Austin, 2020). If the spouse cannot find fulfilling work in their 

field, the female is likelier to leave their position. Even when such policies exist, women may 

be reluctant to ask for such concessions, fearing it will negatively impact their application. 

Implications for the Research in the Practitioner Setting 

According to the NSF (2014), 26% of faculty in the United States are tenured female 

STEM faculty. When examining the intersectionality of females and persons of color, the 

percentage is reduced to 2.3. Numbers this low cannot be explained by a lack of doctoral 

graduates or a lag in the retirements of the present staff. Although some recent hires at MSU 

have slightly improved the male-to-female ratio in the STEM departments, this trend 

continues. However, two College of Natural and Applied Science Departments have just one 

tenured female professor. There remains a tremendous need for gender equity across the 

academy in the STEM departments. A natural result of the more significant number of male 

professors is a greater number of males in leadership positions in the university. According to 



41 

 

the MSU Fact Book (2019), only two of ten vice presidents and three of nine deans are 

female. This topic remains as relevant for colleges and universities across the United States 

as when Sandler and Hall described the chilly climate in 1970.  

MSU is one of 29 universities or colleges with the Carnegie classification of 

professional doctorate-granting institutions in the United States (Carnegie Classification of 

Institutions of Higher Learning, 2021).  Of these 29 institutions, only seven, including MSU, 

have been awarded an NSF ADVANCE grant to address gender inequity at their institution. 

These institutions are similar to MSU and share a desire to achieve gender equity, evidenced 

by their commitment to the NSF ADVANCE grant program. This study is being undertaken 

to learn the shared experiences of women STEM professors at these institutions. By revealing 

these similarities, it may be possible to adopt new procedures and policies at MSU to 

improve gender equity within the STEM fields. 

Summary 

 From the outset, the academic institutions in the United States have been male-

dominated and a means to impart knowledge and a sense of responsibility to the next 

generation of male leaders. Females were excluded from the institutions even when they 

could demonstrate the ability. After the Civil War, the admission policy and the number of 

colleges for women increased. What changed much more slowly was the attitude toward 

women in teaching positions in colleges and universities. Females sought other opportunities 

to utilize their degrees partially due to the "chilly climate" and policies limiting options or 

stigmatizing women as something to be accommodated. According to Laursen and Austin 

(2020), this trend continues. Men remain in control of leadership positions. These and other 
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factors may contribute to the number of women STEM full professors remaining below 

critical mass.  

The four universities and colleges chosen for this study are similar in structure, as 

demonstrated by their Carnegie Classification. Their application for the NSF Advance grant 

illustrates their desire to address gender equity. By determining the success factors of women 

in these similar institutions, we may gain insights that may be applied to the promotion and 

retention of female faculty at MSU.  
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Introduction 

More than three decades after the civil rights movement, the United States has the 

highest income and advancement disparities for women and persons of color (Massey, 2008; 

Keister, 2000). Women continue to be victims of bias in their professional and personal lives 

(Massey, 2008). Both implicit and conscious biases have resulted in inequitable advancement 

in the job market that continues to impact earnings and quality of life (Castilla, 2008; 

Lempert, 2010; Tsang & Dietz, 2001). This trend is particularly evident in higher education's 

Science, Technology, Engineering, and Mathematics (STEM) faculty positions.  

Occupational gender segregation, both horizontal and vertical, is found throughout 

STEM departments (DeWelde & Stepnick, 2015; Frehill et al., 2015). Horizontal 

segregation, the distribution into fields or subfields, is seen in the low proportions of women 

earning doctorates. Examples of horizontal segregation include females earning 55% of the 

doctorates in life sciences compared to just 25% of the engineering degrees (NSF NCSES, 

2019b). In addition, when comparing the arts and humanities to mathematics and computer 

sciences, women earn 51% compared to 25%, respectively (NSF NCSES, 2019b). The 

faculty ranks in higher learning institutions also illustrate horizontal segregation, where 

women hold just 17% of the faculty positions in engineering compared to 39% in the life 

sciences (NSF NCSES, 2019b). The disproportionate number of female faculty in the 

instructor, assistant, and associate professor positions illustrates vertical segregation. In 

addition, vertical segregation is shown in the classification of the institution as well. Women 

are likelier to hold full-time faculty positions in bachelor's and master's degree-granting 

institutions. Women faculty in these institutions are 36% and 34%, respectively, compared to 

23% in doctorate-granting institutions (AMS, 2019). Thus, despite the growing number of 
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female doctorates and increased awareness of the value of diverse workgroups (Johnson, 

2018; Levi, 2017), occupational gender segregation persists.  

The data are similar at Missouri State University (MSU), with male faculty holding 

80% of full professor positions in the Science, Technology, Engineering, and Mathematics 

(STEM) departments. Male faculty comprises 68% of MSU (MSU, 2019). Despite efforts at 

MSU, including university-wide diversity initiatives, the numbers remain inequitable. 

Measures to encourage the hiring and promotion of female STEM faculty remain mostly 

unsuccessful, yet recognizing the importance of a diverse workgroup is growing (Rosser, 

2004). While demographic inertia, the pace of change in faculty demographics, may be a 

factor, it cannot entirely explain the continuing trend (Marschke et al., 2007; Shaw & 

Stanton, 2012; Thomas et al., 2015). This occupational segregation also leads to another 

inequity, salaries (Bertrand, 2018; Umbach, 2007). More than three decades after the Civil 

Rights Movement, the United States has the highest income and advancement disparities 

(Keister, 2000; Massey, 2008). Women continue to be victims of bias in their professional 

and personal lives (Massey, 2008).   

Since 2001, the National Science Foundation has approved more than 70 

Organizational Change for Gender Equity in STEM Academic Professions (ADVANCE) 

grants totaling $270 million (NSF, 2018). These funds have provided institutions with 

resources to research, reflect on, and initiate measures to mitigate the barriers women face in 

higher education STEM departments. Findings are made public as a requirement for these 

grants and have provided valuable and consistent information. However, unfortunately, none 

of these publications have researched what makes female STEM professors successful when 

many are not.   
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Review of Literature Related to the Study 

The literature research presented here will be divided into five subsections. The first 

subsection will include the perception of how a male-influenced climate and workplace 

impedes the progress of females in higher education STEM faculty positions. The second 

will include information on perceived barriers to women in higher education STEM fields 

regarding mentoring and workplace friendships. Also known as blended friendships, these 

workplace friendships that develop over time and extend beyond the workplace have 

positively impacted workplace productivity (Bridge & Baxter, 1992).  

The third subsection will focus on female faculty work-family conflict issues in 

higher education STEM positions, and the fourth subsection will include inequalities in 

workload. The final and possibly the most difficult to address will be the implicit bias women 

face in higher education institutions. Because these impact decisions and actions 

unconsciously and without intent, people do not realize they are making judgments based on 

gender, race, age, or appearance. Although they may impact decisions positively or 

negatively, they are a deep-seated part of a person's background, and these may be 

unrecognizable to the person as bias.  

Male-Influenced Climate and Workplace 

 The chilly climate, a metaphor first introduced by Hall and Sandler (1982), described 

women's unwelcoming academic environment. The data presented earlier in this document 

illustrated how STEM in higher education institutions is dominated by male faculty. 

Consequently, the climate at these institutions has "become masculinized, and women may 

be ignored, excluded, harassed or pressured to cover by denying aspects of their identity" 
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(Laursen & Austin, 2020, p. 13). This situation is widespread, inescapable, and permeates the 

system (Britton, 2017).  

 The chilly climate described by Hall and Sandler (1982) is not limited to the faculty. 

Women may experience this unfriendly or masculinized environment as undergraduate 

students. They may be dismissed, harassed, or given inequitable assignments. By the time a 

female is in her graduate or doctoral program, they will have certainly faced even more 

instances of a hostile climate that may include disrespect or microaggressions from students 

as well as colleagues, inappropriate posters in the workplace, intimidation, and isolation 

(Laursen & Austin, 2020). Davis (1989) defined microaggressions as an attempt to punish an 

offending behavior. These microaggressions may be intentional or unconscious actions. 

Unfortunately, implicit biases have changed little over the past 30 years (Carnes et al., 

2015). Male stereotypes include agentic traits, while women, perceived as deficient in these 

traits, are expected to be community-minded. They are tasked with more of the service work 

to keep the department operating efficiently. These stereotypes are a disadvantage to women. 

Because of their assumed nurturing nature, women are perceived as less capable of 

leadership, less competent, and less likely to succeed (Carnes et al., 2015). Females are 

expected to be more caring, and when they step outside those expectations behaving more 

confidently, students and faculty alike may react with microaggressions (Carroll, 2017; 

Laursen & Austin, 2020; Pleck, 1990). In addition, a lack of respect may be prevalent in 

departments, conferences, and field camps (Avallone et al., 2013).  

Workplace climate is directly related to job satisfaction, retention, and productivity 

(Archie et al., 2015). Although there may be policies at the institutional level, it is at the 

departmental level where the workplace climate is incredibly impactful (Archie et al., 2015; 
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Britton et al., 2012; McCoy et al., 2013). The faculty connections to the institution happen at 

the departmental level, where specific and intentional actions by the leadership and 

colleagues can make the most significant impact (Campbell & O'Meara, 2014). As a result, 

efforts to demasculinize the workplace climate for women may result in the most significant 

improvement in retention and productivity for women (Archie et al., 2015; Britton, 2012).  

The Role of Mentors for Women in STEM Fields 

 While many formal barriers to women's advancement in higher education STEM 

faculty have mitigation measures in place, the overall environment continues to be less than 

welcoming to women and underrepresented groups (Ponjuan et al., 2011). A shortage of 

female professors may result from the absence of mentors of the same demographic group 

(Hsieh & Nguyen, 2019; Johnson, 2014, 2017; Mazerolle et al., 2018). In an informal survey 

of the top 50 universities and medical schools in the United States conducted by the U.S. 

World Report in 2005, of the 33 that responded, only 16 had formal mentoring programs for 

junior faculty. When checking further, only six had specifically female faculty programs 

(Kosoko-Lasaiki, 2006). These mentoring relations take on additional importance when 

considering the intersectionality of race and gender. Although female faculty and faculty of 

color bring unique talents and a critical perspective to the academic world, they are often 

overlooked, slower to be promoted, and often treated with hostility leading to matriculation 

(Hsieh & Nguyen, 2020). When female STEM faculty have internal mentors of the same 

demographic group, there is a reduction in the number of departures from higher education 

(Mazerolle et al., 2018; Schmidt & Faber, 2016). 

 The type of mentoring relationship is also essential. Junior faculty can benefit from 

both internal and external mentoring relationships. For example, internal faculty mentors 
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facilitate faculty members' growth within higher education, including tenure, promotion, and 

expected service. These internal mentors are expected to have institutional knowledge that 

will help guide the junior faculty member. An external mentor, often a doctoral advisor, 

offers support and counsel over the faculty member's professional career. Both types of 

mentors are essential (Mazerolle et al., 2018). 

Work-Life Balance Conflicts 

 Workplace friendships were another factor impacting female faculty's promotion and 

tenure, along with a demasculinized culture. Watanabe and Falci (2020) conducted a network 

analysis study to determine the family-friendly culture of 744 faculty in 26 departments in a 

midwestern research-based university. Data collected included colleagues disrespecting 

family obligations, making family obligations compatible with work responsibilities, and 

workload and climate perceptions. The conclusion was that departments that spend free time 

together and with whom they can discuss family issues have a more family-oriented culture.   

 Since more women have joined academia, the timetable for tenure and promotion 

developed from the masculinized model of the ideal worker has become problematic. Female 

careers may not follow the same pathway. The tenure clock can be overwhelming when 

household duties, child or parental care, or other responsibilities are outside their research 

(Williams, 2000). Females may have what Hoshschild (1989) called a second shift when they 

get home from work resulting in women taking longer to complete their education or even 

putting their goals on hold for family reasons. These delays, once again, may impact their 

advancement and salaries. Although many institutions have policies for maternity leave and 

tenure clock extensions, there is a stigma attached to utilizing these policies and the resulting 

salary implications (Laursen & Austin, 2020). 
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 Having children early in one's career exemplifies the differing work-life balance 

impact on male and female faculty in higher education. According to Mason and Goulden 

(2004), men with children within the first five years of earning their doctorate in a STEM 

field are 20-24% more likely to earn tenure than women. Female faculty may delay having 

families more than other careers requiring advanced degrees due to tenure. Doctors and 

lawyers do not face the same advancement pressure seen in academia (Mason et al., 2013). 

The result is that tenured women may not have children, have fewer children than they would 

like, or be single. Female faculty with children have less time for research impacting their 

advancement (Misra et al., 2012).  

Graduate students are aware of the challenges of their female mentors. They may 

question the ability to have a family, continue their research, and pursue a career in academia, 

contributing to the loss of females who advance in the profession (Mason & Goulden, 2002). 

Worth noting is that women in academia are more likely than men to have a partner in 

academia who may or may not be within the same discipline. A man's career is more likely to 

be considered during the job search and the determining factor when accepting a position 

(Schiebinger et al., 2008).   

 However, parental status is perceived differently depending on the gender of the 

faculty. When male faculty bring their children to work or leave to pick up children from 

school, they are considered devoted family men. They support the family and exceed 

expectations by taking on these responsibilities (Watanabe & Falci, 2017). Seen as the 

breadwinner, men may get better assignments, promotions, and higher pay. On the other 

hand, female faculty are perceived as not as devoted to their research and as unorganized. 
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They could have a sitter if they planned better (Falci & Watanabe 2020; Watanabe & Falci, 

2017).  

 Family considerations are not the only deterrent to graduate and post-doctorate 

students pursuing an academic career. Many feel the demands of research and duties of 

higher education institutions are incompatible with their desires to have time for personal 

pursuits such as recreation, hobbies, and social life (Rice et al., 2000). The conflict between 

work and personal life strongly correlates with job satisfaction. When combined with a 

welcoming work environment, having a personal life and family are critical factors when 

female faculty decide whether to continue with their position or leave (Archie et al., 2015). 

These decisions may have much broader impacts as the next generation of faculty observes 

these challenges and decides to pursue academia based on their perceptions of how the 

department and the institution interact with female faculty and their choices (Austin et al., 

2007).  

The work-life conflict has been reinforced and exaggerated in the post-pandemic 

world since March 2020. Before the pandemic, 80 percent of two-career families paid for 

child care outside the home. Since the pandemic, more than two-thirds of working mothers 

say they are the sole caregiver (Smith & Johnson, 2020). Moreover, caregiver duties have 

increased, including homeschooling while on Zoom meetings or writing proposals. The 

increase in childcare has resulted in less time available for research and, by extension, fewer 

submissions by female researchers since March 2020, as reported by the British Journal of 

Philosophy of Science, Nature, and Forum for European Philosophy (Flaherty, 2020) and the 

Brown Daily Herald (Walker, 2021). Although these journals do not necessarily indicate a 

widespread trend, they present a question that begs further inquiry.  
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Inequities in Workload 

Inequities in teaching assignments and service loads may also contribute to women 

taking one to three and a half years to advance to a full professor than their male counterparts 

(Guarino & Borden, 2017; Misra et al., 2011). Women are 10 percent less likely to achieve 

promotion to full professor even when factoring in productivity, race, and educational 

background due to entrenched institutional practices (Misra et al., 2012; Misra et al., 2011). 

These practices include the difference in service work performed by male and female 

associate faculty (Guarino & Borden, 2017). A survey of 1400 faculty conducted by Mitchell 

and Hesli (2013) found women spent more service hours advising and counseling students 

and served on more committees than men. Interestingly, women were less likely to chair 

committees (Misra et al., 2011). In addition, women were less likely to become department 

heads (Carnes et al., 2015).  

While assistant professors are often somewhat protected from service to work on 

tenure-related activities, associates are tenured and lose some protections. Full professors are 

experiencing a decline due to retirements, and the remaining full professors defer service 

work to the junior faculty (Guarino & Borden, 2017; Misra et al., 2011). Male and female 

junior faculty work the same hours per week, 64 on average (Misra et al., 2011). Women 

teach more and contribute more service work to the university. On the other hand, men spend 

seven and one-half hours more per week on average researching than their female 

counterparts. Over two semesters, this results in 220 hours more hours of research. This 

disparity is not due to female faculty's preference for service work. According to Misra et al. 

(2011; 2012), women are offered and accept service work more because it is necessary to 

keep the university going, but they prefer to conduct research. Although evaluators may 
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acknowledge uncompensated service work when conducting yearly performance appraisals, 

it does not carry the weight of research or external service (Guarino & Borden, 2017).   

Implicit Bias 

 The final barrier discussed in the literature review is implicit bias, the unconscious 

application of stereotypes and prejudices (Brownstein, 2019). Gender, race, or age are just a 

few characteristics that may result in implicit bias. These biases are the “result of direct and 

indirect messages, starting early in childhood, from family, friends, schools, neighborhoods, 

the media, and other interactions” (Laursen & Austin, 2020, p. 9). These mental schemas 

may help us make sense of the world (Vilian, 1999). However, when applied unjustly based 

on membership in a particular group, they can undercut personal values and result in 

decisions or actions opposing one's stated belief system. Empirical research in psychology 

has shown that even the most committed to equality and fairness have deep-rooted personal 

biases (Greenwald & Krieger, 2006). While most favor their social group, some will be 

biased against their group. These tendencies can be recognized, challenged, and changed 

(Laursen & Austin, 2020). Biases can also be cumulative, and identifying and intentionally 

making changes will allow individuals to alter personal inclinations.  

 This accumulation of small decisions biased against female faculty is impacting the 

careers of female faculty in higher education. These biased decisions may begin with their 

first letter of recommendation to attaining tenure – from gaining funding from a prestigious 

organization to their application for promotion. Martel et al. (1996) conducted a computer 

simulation that determined a 1% bias against women at each evaluation stage resulting in a 

2:1 advantage for men after eight evaluation stages. Martel et al. (1996) stated that "a little 
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bias hurts women a lot" (p. 158). Laursen and Austin (2020) found similar results in their 

research.  

 Unknowingly, references reinforce this bias. When writing letters of recommendation 

for women, references write shorter letters and support characteristics thought to be feminine, 

such as good teachers or collaborators (Dutt et al., 2016; Trix & Psenka, 2003). In contrast, 

letters written for men more often describe the candidate as a promising researcher and leader 

(Madera et al., 2009). This bias continues with the evaluation of the candidate's application. 

Faculty ranked identical applications higher if they had a masculine name, offered higher 

salaries, and more significant start-up funds (Moss-Racusin et al., 2012). Both men and 

women were more likely to recommend the male candidate (Reuben et al., 2014), although 

Fine et al. (2014) found that implicit bias training before the search resulted in a more 

equitable result. It is not only the job search where bias occurs; women can expect to have a 

series of inequitable decisions rendered against them throughout their careers. 

 Women are less likely to win awards and fellowships and are often in out-of-the-way 

conference venues (Ford et al., 2018; Lincoln et al., 2012; Sheltzer, 2018). Identical 

conference proposals are ranked lower when submitted by names sounding feminine 

(Knobloch-Westerwick et al., 2013). This changes when women are on the selection 

committee resulting in a more equitable mix of presenters (Casadevall & Handelsman, 2014; 

Sardelis & Drew, 2016).  

 Publications are another area where bias is prevalent, and this more rigorous standard 

may be just one reason women are underrepresented in journals. Although women's papers 

were better written, they are more likely to be in review longer and face stricter scrutiny 

(Hengel, 2017). In addition, women's research is cited at a much lower rate than their male 
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counterparts (Holman et al., 2018). Male academics are more likely to be invited to review 

journal articles (Lerback & Hanson, 2017). This bias comes from colleagues and students 

alike. 

 Although students do not directly impact the tenure and promotion of female 

professors, student evaluations are a part of the tenure and promotion materials submitted to 

the committees. When male and female actors deliver identical lectures, the male lecturer 

will receive higher student evaluations. Instructors with feminine names will be ranked lower 

than identical online classes offered by professors with masculine-sounding names.  

On the other hand, men have quite the opposite situation with perceived competence 

and benefit of the doubt along their career path (Muhs et al., 2013). Societal schemas 

characterize women as nurturing, caring, and social (Valian, 1999). This perception may be 

particularly true in STEM fields where society perceives science and engineering as logical, 

analytical, decisive, and action-oriented. Even the more female-friendly disciplines, such as 

the life sciences, have limited females in the higher ranks. For example, in a 2015 study, 

Carnes et al. found that 32% of associate professors, 20% of full professors, 14% of 

department chairs, and 11% of deans at medical schools in the United States were female. 

Females have difficulties breaking through the glass ceiling across the STEM field 

disciplines.  

Summary 

Indeed, factors other than a lack of mentors, work-life conflicts, inequitable 

workloads, and implicit bias have contributed to the shortage of female professors. 

Stereotypes and occupational interests are factors that Wang and Degol (2016) identified as 

contributors to the loss of female faculty in higher education in their research review over the 
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past 30 years in psychology, sociology, economics, and education. While early-career 

matriculation was more common in the literature, advancement from associate to full 

professor was less studied (Van-Miegroet et al., 2018). However, as previously stated, 

successful female professors made up 20% of the higher education faculty at MSU. Suppose 

these faculty had difficulties finding mentors, work-life conflicts, inequitable workloads, and 

faced implicit bias as often as other female candidates. What characteristics do these 

successful female professors have in common? A search of five databases revealed no 

relevant articles on this topic. Replication of particular traits will not be possible. However, 

supportive program components were uncovered by identifying common themes from female 

full professors in other professional degree-granting institutions in the Midwest. These 

findings offer a framework for institutional leaders to develop policies, procedures, and 

programs that increase women faculty and leadership in STEM disciplines. 
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Executive Summary 

Introduction and Statement of Purpose 

• Statement of Problem: Women in STEM in higher education are not promoted at the same rate as 

their male counterparts.  

• Women are earning half of the doctorate degrees in the U.S. (NCSES, 2019). 

• Women account for 37% of STEM full professors in higher education (NCSES, 2019. 

• The difference cannot be attributed to demographic inertia (Laursen & Austin, 2020). 

 

Research Questions 

The overarching research question: What are the lived experiences of women full professors in STEM 

at professional doctorate degree-granting (R3) institutions? 

• For women, what experiences put them on the path to becoming full professors in STEM at R3 

institutions?  

• What factors contributed most to the success of women full professors in STEM at R3 

institutions? 

• What institutional supports do women full professors in STEM consider beneficial in the 

promotion process at R3 institutions? 

• In what ways, if any, does critical theory provide understanding of the path for women into full 

professorship in STEM at R3 institutions? 

 

Review of Literature 

• Higher education is a male-influenced workplace (Britton, 2017; Hall & Sandler, 1982; Laursen 

& Austin, 2020). 

• A lack of mentors from the same social group (Hsieh & Nguyen, 2019; Johnson, 2014, 2017; 

Mazerolle et al., 2018) 

• Work-life balance conflicts (Misra et al., 2012; Hoshschild; 1989; Watanabe and Falci, 2020; 

Williams, 2000) 

• Inequities in workload (Guarino & Borden, 2017; Misra et al., 2012; Misra et al., 2011; Mitchell 

& Hesli, 2013) 

• Implicit bias (Martel et al., 1996; Laursen & Austin, 2020) 

• Research Gap: few studies exist that explore catalysts in the successful promotion of women to 

full professor in STEM. 

 

Design of the Study 

• Qualitative – “typically produce(s) a wealth of detailed information about a much smaller number 

of people and cases.  This increases the depth of understanding of the cases and situations studied 

but reduces generalizability” (Patton, 2015, p. 14). May be transferrable to other R3s. 

• Phenomenological approach - attempts to understand the experiences and choices of the 

participants (Husserl, 1913/1962; Merriam & Tisdell, 2016) 

• According to Bohman (2001), critical theory “must explain what is wrong with current social 

reality, identify the actors to change it, and provide both clear norms for criticism and achievable, 

practical goals for social transformation.” 

 

 

Methods 

• Setting – R3 institutions in the Midwest that had applied for NSF ADVANCE funding 

• Participants – Five women full STEM professors. 
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• Semi-structured interviews. 

• Curriculum vitae analysis determined timelines. 

• Demographic surveys. 

• Constant comparative method (Seidman, 2019). 

• Open coding then axial coding. 

 

Findings  

• RQ1: Formative Influences 

o Childhood STEM E3 (Empowerment, Exploration, Expectation). 

o Communal spirit. 

• RQ2 – Contributions to Success  

o Alliances. 

o Philanthropic investment. 

o The Lily Hardy effect. 

• RQ3- Institutional First Aid  

o Early internal funding. 

o Useless women’s socials 

o Institutional guides are not mentors. 

• RQ4 – Viewed through Critical Theory 

o Coerced to comply. 

o Bias against women. 

o Heavier service loads.  

o Challenging the status quo. 

 

Limitations 

•  Small number of participants 

• No participants of color 

• Only R3 institutions with ADVANCE grants 

 

Discussion 

• Findings consistent with the literature. 

• Exceptions are: 

o Time that the women took to promote to full professor. 

o Leadership positions. 

o Second shift shared by spouse. 

 

Significance 

• Understanding the common beneficial experiences of these women may provide insight into 

the supports needed and where they will have the most impact on young women.  

 

Conclusion 

• There is a slow, steady progress in the number of women full professors in STEM. 

• Strategies that may be helpful in addressing inequities: 

o Reformat women’s socials so they promote collaboration between disciplines.  

o Continue early career funding opportunities. 

o Provide incentives for senior faculty to invest in junior faculty (i.e. course release) 

o Invest in youth programs for early STEM E3. 
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Abstract  

Women currently earn half of the doctorates awarded in the United States but hold 37% of 

the full professor positions (NCSES, 2019). Demographic inertia alone cannot explain this 

fact (Laursen & Austin, 2020). This qualitative, phenomenological study, through the critical 

theory framework, sought to understand the lived experiences of five women STEM full 

professors in professional doctorate-granting institutions (R3) and their perception of the 

impact of these experiences on their promotion to full professor. Data for the study included 

analysis of curriculum vitae, demographic surveys, and in-depth semi-structured interviews 

that were coded using the constant comparative method (Seidman, 2019). The commonalities 

of the participants included childhood STEM empowerment, exploration, expectation (E3), 

communal spirit, alliances, philanthropic investment, the Lily Hard effect, and institutional 

first aid. Critical theory provided an understanding of the participants' experiences through 

the themes of forced to comply, bias against women, heavier service loads, and challenging 

the status quo. The limitations of the study included no participants of color and only R3 

institutions with ADVANCE grants were included. Although the findings are not 

generalizable (Patton, 2015), they may be transferable. Future research could consist of 

intersectional identities and maternal wall bias. The findings of this study offer a framework 

for institutional leaders to develop policies, procedures, and programs that increase women 

faculty and leadership in STEM disciplines. Increasing the number of women full professors 

in STEM is slow. Strategies that may help address inequities include reformatting women’s 

socials to promote collaboration between disciplines, continuing early career funding 

opportunities, providing incentives for senior faculty to invest in junior faculty (i.e., course 

release), and investing in youth programs for early STEM E3. 
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Introduction 

More than three decades after the civil rights movement, the United States has the 

highest income and advancement disparities for women and persons of color (Massey, 2008; 

Keister, 2000). Women continue to encounter bias in their professional and personal lives 

(Massey, 2008) that has resulted in inequitable advancement in the job market (Castilla, 

2008; Lempert, 2010; Tsang & Dietz, 2001), including in Science, Technology, Engineering, 

and Mathematics (STEM) faculty positions (Laursen & Austin, 2020; Lee, 2013; Misra, 

2021).  

Occupational gender segregation, both horizontal and vertical, is found throughout 

STEM in academia (DeWelde & Stepnick, 2015; Frehill et al., 2015), where women hold just 

17% of the faculty positions in engineering compared to 39% in the life sciences (NSF 

NCSES, 2019b). There is a disproportionate number of female faculty in the instructor, 

assistant, and associate professor positions. In addition, vertical segregation is shown in the 

classification of the institution as well. Women are more likely to hold full-time faculty 

positions in bachelor's and master's degree-granting institutions. Women faculty in these 

institutions are 36% and 34%, respectively, compared to 23% in doctorate-granting 

institutions (AMS, 2019). Thus, despite the growing number of female doctorates and 

increased awareness of the value of diverse workgroups (Johnson, 2018; Levi, 2017), 

occupational gender segregation persists. While demographic inertia, the pace of change in 

faculty demographics, may be a factor, it cannot entirely explain the slow increase in women 

in STEM (Marschke et al., 2007; Shaw & Stanton, 2012; Thomas et al., 2015).  

Since 2001, the National Science Foundation (NSF) has approved over 70 

Organizational Change for Gender Equity in STEM Academic Professions (ADVANCE) 
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grants totaling $270 million (NSF, 2018). These funds have provided institutions with 

resources to research, reflect on, and initiate measures to mitigate the barriers women face in 

higher education STEM departments. Findings are made public as a requirement for these 

grants and have provided valuable and consistent information. However, these publications 

have not investigated common factors, influences, and experiences of women STEM full 

professors.  

Review of Literature Related to the Study 

The literature was divided into five primary subsections. The first subsection 

describes the perception of how a male-influenced climate and workplace impede women's 

progress in higher education STEM faculty positions. The second provides information on 

perceived barriers to women in higher education STEM fields regarding mentoring and 

workplace friendships. Also known as blended friendships, these workplace friendships that 

develop over time and extend beyond the workplace positively impact workplace 

productivity (Bridge & Baxter, 1992). The third subsection will focus on female faculty 

work-family conflict issues in higher education STEM positions, and the fourth subsection 

will include inequalities in workload. The final and possibly the most difficult to address will 

be the implicit bias women face in higher education institutions. Because these impact 

decisions and actions unconsciously and without intent, people do not realize they are 

making judgments based on gender, race, age, or appearance. Although they may impact 

decisions positively or negatively, they are a deep-seated part of a person's background, and 

these may be unrecognizable to the person as bias.  
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Male-Influenced Climate and Workplace 

 According to Laursen and Austin (2020), the climate at higher education institutions 

has "become masculinized, and women may be ignored, excluded, harassed or pressured to 

cover by denying aspects of their identity" (p. 13), and remains in academia (Britton, 2017). 

Masculine stereotypes include agentic traits, while women, perceived as deficient in these 

traits, are expected to be community-minded (Muhs et al., 2013). Women are expected to be 

more caring, are perceived as less capable of leadership, less competent, and less likely to 

succeed (Carnes et al., 2015). When women step outside those expectations, students and 

faculty alike may react with microaggressions (Carroll, 2017; Laursen & Austin, 2020; 

Pleck, 1990). In addition, a lack of respect may be prevalent in departments, conferences, and 

field camps (Avallone et al., 2013).  

Workplace climate is directly related to job satisfaction, retention, and productivity 

(Archie et al., 2015), and although there may be policies at the institutional level, it is at the 

departmental level where the workplace climate is most impactful (Archie et al., 2015; 

Britton et al., 2012; McCoy et al., 2013). The faculty connections to the institution happen at 

the departmental level, where specific and intentional actions by the leadership and 

colleagues can make the most significant impact (Campbell & O'Meara, 2014), and efforts to 

demasculinize the workplace climate may be most effective (Archie et al., 2015; Britton, 

2012).  

The Role of Mentors for Women in STEM Fields 

 A shortage of female professors may result from the absence of mentors of the same 

demographic (Hsieh & Nguyen, 2019; Johnson, 2014, 2017; Mazerolle et al., 2018). When 

female STEM faculty have internal mentors of the same demographic, there is a reduction in 
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the number of departures from higher education (Mazerolle et al., 2018; Schmidt & Faber, 

2016). The type of mentoring relationship is also essential. Junior faculty can benefit from 

internal mentors, who are expected to have the institutional knowledge to facilitate faculty 

growth, and external mentoring, often a doctoral advisor (Mazerolle et al., 2018). Both types 

of mentors are essential (Mazerolle et al., 2018). 

Work-Life Balance Conflicts 

 The conflict between work and personal life strongly correlates with job satisfaction. 

When combined with a welcoming work environment, having a personal life and family are 

critical factors when female faculty decide whether to continue with their position or leave 

(Archie et al., 2015).  

 Having children early in one's career exemplifies the differing work-life balance 

impact on male and female faculty in higher education. According to Mason and Goulden 

(2004), men with children within the first five years of earning their doctorate in a STEM 

field are 20-24% more likely to make tenure than women. Female faculty with children have 

less available time for research impacting their advancement (Misra et al., 2012; Mitchell & 

Hesli, 2013).  

 Perceived as the breadwinner, men may get better assignments, promotions, and 

higher pay. They support the family and exceed expectations by taking on these 

responsibilities (Watanabe & Falci, 2017). As parents or caregivers, women are perceived as 

unorganized and not as devoted to their research (Falci & Watanabe, 2020; Watanabe & 

Falci, 2017).  

  Since more women have joined academia, the timetable for tenure and promotion 

developed from the masculinized model of the ideal worker has become problematic. The 
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tenure clock can be overwhelming when considering household duties, child or parental care, 

or other responsibilities (Williams, 2000). Females may have what Hoshschild (1989) called 

a second shift when they get home from work resulting in women taking longer to complete 

their education or even putting their goals on hold for family reasons. Although many 

institutions have policies for maternity leave and tenure clock extensions, there is a stigma 

attached to utilizing these policies and the resulting salary implications (Laursen & Austin, 

2020; Reuben et al., 2014). 

Inequities in Workload 

Women are 10 percent less likely to achieve promotion to full professor even when 

factoring in productivity, race, and educational background due to "entrenched institutional 

practices" (Misra et al., 2012; Misra et al., 2011). These practices include the difference in 

service work performed by male and female associate faculty (Guarino & Borden, 2017). 

Inequities in teaching assignments and service loads may also contribute to women taking 

one to three and a half years longer to advance to full professor than their male counterparts 

(Guarino & Borden, 2017; Misra et al., 2011). A survey of 1400 faculty conducted by 

Mitchell and Hesli (2013) found that women spent more service hours advising and 

counseling students and served on more committees than men but are less likely to chair 

committees (Misra et al., 2011) or become department heads (Carnes et al., 2015).  

Women teach more and contribute more service work, while men spend seven and 

one-half hours more per week on average on research. This disparity is not due to women 

faculty's preference for service work. According to Misra et al. (2011; 2012), women are 

offered and accept service work more because it is necessary to keep the university going, 

but they prefer to conduct research. Although evaluators may acknowledge uncompensated 
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service work when conducting yearly performance appraisals, it does not carry the weight of 

research or external service (Guarino & Borden, 2017).   

Implicit Bias 

 The final barrier discussed in the literature review is implicit bias, the unconscious 

application of stereotypes and prejudices (Brownstein, 2019). Gender, race, sex, or age are 

some of the characteristics that may result in implicit bias. These biases are the "result of 

direct and indirect messages, starting early in childhood, from family, friends, schools, 

neighborhoods, the media, and other interactions" (Laursen & Austin, 2020, p. 9). Biases can 

also be cumulative, and identifying and intentionally making changes will allow individuals 

to alter personal inclinations.  

 An accumulation of small decisions biased against women faculty, such as letters of 

recommendation, tenure, and grant applications, is impacting the careers of female faculty in 

higher education (Laursen & Austin, 2020; Carnes et al., 2015; Carroll, 2017; DeWelde & 

Stepnick, 2015). Martel et al. (1996) conducted a computer simulation that determined a 1% 

bias against women at each evaluation stage, resulting in a 2:1 advantage for men after eight 

evaluation stages. Martel et al. (1996) stated that "a little bias hurts women a lot" (p. 158). 

Laursen and Austin (2020) found similar results in their research.  

 It is not only the job search where bias occurs; women can expect to have a series of 

inequitable decisions rendered against them throughout their careers. Women are less likely 

to win awards and fellowships and are often in out-of-the-way conference venues (Ford et al., 

2018; Lincoln et al., 2012; Sheltzer, 2018). Identical conference proposals are ranked lower 

when submitted by names sounding feminine (Knobloch-Westerwick et al., 2013). This 
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preferential ranking changes when women are on the selection committee resulting in a more 

equitable mix of presenters (Casadevall & Handelsman, 2014; Sardelis & Drew, 2016).  

Summary 

The barriers to women promoting to full professor in higher education, including a 

lack of mentors, work-life conflicts, inequitable workloads, and implicit bias, have 

contributed to the shortage of female professors. While early-career matriculation was more 

common in the literature, advancement from associate to full professor was less studied 

(Van-Miegroet et al., 2018). What characteristics do these successful female professors have 

in common? A search of five databases resulted in two studies investigating positive factors 

impacting the promotion of women full professors in higher education. Dekelaita-Mullet et 

al. (2021) conducted a study in STEM research-focused institutions (R1). The work by 

Delelaita-Mullet revealed six common themes - shared traits, early STEM experiences, work-

life balance, pathways, mentors, and institutional supports as revealed by a survey, analysis 

of the curriculum vita, and semi-structured interviews. A second study sought the motivating 

factors of women full professors in STEM higher education R1 institutions. This study 

examined the lived experiences of women full professors in Midwest professional degree-

granting institutions (R3). By discovering the common positive influences of women full 

professors at R3 institutions, it may be possible to implement practices to promote gender 

equity for STEM faculty in other R3 higher education institutions.   

Research Questions 

The problem this study sought to investigate was that women in STEM are not 

advancing at the same rate as their male counterparts. The differences cannot be explained by 

demographic inertia (Laursen & Austin, 2020). The purpose of this study was to examine the 
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lived experiences of women in STEM who have advanced to full professor at professional 

degree-granting (R3) institutions.  The overarching research question: What are the lived 

experiences of women full professors in STEM at professional doctorate degree-granting 

(R3) institutions? 

1.    For women, what experiences put them on the path to becoming full professors in 

STEM at R3 institutions?  

2.    What factors contributed most to the success of women full professors in STEM at 

R3 institutions? 

3.    What institutional supports do women full professors in STEM consider beneficial in 

the promotion process at R3 institutions? 

4.  In what ways, if any, does critical theory provide understanding of the path for 

women into full professorship in STEM at R3 institutions? 

Methods 

 This study was qualitative and framed by critical theory using the phenomenological 

approach. “Quantitative methods typically produce a wealth of detailed information about a 

much smaller number of people and cases. This increases the depth of understanding of the 

cases and situations studies but reduces generalizability” (Patton, 2015, p. 14). The 

information may however be transferred to similar R3 universities. This study aimed to 

determine the shared lived experiences of women full professors in STEM through a series of 

interviews, a demographic survey, and an analysis of the participants' curriculum vitae in 

alignment with the overarching question. All of the participants were from similar 

institutions that have applied for or been awarded a National Science Foundation (NSF) 

ADVANCE grant. Selecting institutions interested in NSF ADVANCE was an important part 
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of the study as it demonstrated the university's commitment to gender equity. The NSF 

ADVANCE program aimed to expand the implementation of evidence-based systemic 

change strategies that promoted gender equity for STEM faculty in higher 

education. Findings will guide institutional leaders in developing policies and programs to 

increase women faculty and leadership in STEM disciplines.  

This study utilized the phenomenological approach as it attempted to understand the 

lived experiences of women full professors in STEM and they made sense of their 

experiences in their journey to becoming full professors (Merriam & Tisdell, 2016). The 

phenomenological approach was appropriate as “qualitative methods typically produce a 

wealth of detailed information about a much smaller number of people and cases. This 

increases the depth of understanding of the cases and situations studies but reduces 

generalizability” (Patton, 2002, p. 14). Understanding their experiences is essential to 

developing solutions for future female professors (Misra, 2021; Laursen & Austin, 2020). 

Setting 

In this study, faculty from Midwest universities that met the Carnegie Classification 

of Institutions of High Education for doctoral/professional degree-offering institutions (R3) 

and were interested in NSF ADVANCE grants were interviewed. Four institutions met this 

criterion. Each institution has expressed the desire to improve gender equity in STEM 

professors, as evidenced by their ADVANCE grant application. 

Participants 

Participants were selected using the purposeful sampling method. Examinations of 

faculty websites for each of the selected R3 institutions revealed 129 women STEM full 

professors at the time of this writing. An email requesting their participation in the study was 
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sent to each professor who met the study criteria. The respondents agreed to participate in the 

study by returning the consent form, submitting a current curriculum vitae, and completing a 

short demographic survey. After the initial solicitation, five responses represented the four 

institutions that met the criteria. A second solicitation sent out two weeks later resulted in no 

additional responses. Participant data are reported in Tables 1-3.  

Table 1 provides demographic data. It is worth noting that all the participants were 

married with children. Although persons of color were invited, none chose to participate. 

Consistent with the literature, a majority of the participants in the study have spouses that 

were also academics.  

Table 1 

Participant Demographic Data Derived from Curriculum Vitae and Survey 

Participant 
Age 

Range 
Race 

Marital 

Status 
Discipline Children Spouse 

I 55-65 White Married Math Y Professional 

II 45-55 White Married Biology Y Academic 

III 55-65 White Married Chemistry Y Academic 

IV 45-55 White Married Chemistry Y Academic 

V 45-55 White Married Biology Y Professional 

  

Table 2 illustrates the academic timeline for each participant. This data was included 

as Laursen and Austin (2020) indicated that women take longer to attain professor than their 

male counterparts. The literature states the lack of women in leadership positions may be a 

contributing factor to the underrepresentation of women in STEM at the rank of full 

professor (Laursen & Austin, 2020). It is worth noting three of the five women in this study 

were in leadership positions.  
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Table 2 

Participant Academic Timelines Derived from Curriculum Vitae and Survey 

Participant 
Years Post 

Doc 

Ph.D. to 

Professor 

Years as 

Asst 

Years as 

Assoc 

Leadership 

Positions 

I 0 11 5 6 N 

II 2 12 7 5 Y 

III 3 16 5 6 Y 

IV 3 18 6 7 N 

V 0 14 7 5 Y 

 

 Table 3 provides a summary of the academic productivity of the participants in the 

study. All of the participants were all well published and first authors although one exceeds 

the productivity of the others. The women were all active in attaining grants and presenting at 

conferences. Note that women who publish with their spouse may be more productive, but it 

was also not necessarily the case with all participants.  

Table 3 

Academic Productivity Derived from Curriculum Vitae and Survey 

Participant Publications 
First 

Author 

Conference 

Presentations 

Research 

Funding 

Publish 

With 

Spouse 

I 20 15 15 
Yes, but $ Not 

Provided 
N 

II 31 4 >50 >$1,000,000 Y 

III 75 40 35 >$1,000,000 Y 

IV 11 6 >40 
Yes, but $ Not 

Provided 
Y 

V 17 6 >12 >$250,000 N 
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Data Collection Tools and Procedures 

 Interviews and document analysis were utilized in the study. Semi-structured 

interviews allowed each participant to provide their perspective and personal history. 

Through the demographic survey and the curriculum vitae, there was the opportunity to 

establish a timeline and data regarding their academic career. This provided a means to 

review information from the interviews and verify the information. Participants were 

provided opportunities to review transcripts as a means to member check. Through 

triangulation of multiple data sets, interviews, curriculum vitae, and surveys, information was 

verified and cross-checked, strengthening the study (Patton, 2015).  

Interviews 

Participants from the selected universities were interviewed using a semi-structured 

interview protocol via Zoom to obtain the maximum number of interviews and reduce travel 

time and costs. They were provided a confidentiality statement and consent form a minimum 

of two weeks before the interview. In addition, consent was obtained verbally before the 

interview and recorded along with the interview.  

Documents 

 Document analysis was used in this study to establish a timeline for each participant. 

Document analysis is a means of triangulation to provide verification of interview data 

(Creswell, 2013). Because each word the participant chooses is part of their understanding of 

the phenomenon, a recording was essential for the interview process (Seidman, 2019). Patton 

(2015) stated the importance of context and rich, thick descriptions when exploring 

participants' shared experiences using the phenomenological methodology. Interviews were 
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coded by the Roman numeral I - V so information could be traced to its original transcript 

location using the line number. Following each interview, the online transcription program 

Otter.ai produced verbatim documents that were line numbered to allow tracing data points to 

the original context. Transcripts were assigned a color, and names removed to protect 

participant identity.   

Document Analysis 

 The survey provided demographic data, including marital status, gender identity, 

publications, grants, age range, and race. The curriculum vitae verified their publications, 

publication colleagues, grants, presentations, and a timeline of their undergraduate and 

graduate experience and their advancement through their academic careers. These data are 

provided in Tables 1 through 3.  

Interview Analysis 

After transcription, listening to the interview recording while reading the transcription 

allowed corrections and follow-up questions to be developed for future interviews using the 

constant comparative method (Krueger & Casey, 2015; Lincoln & Guba, 1985; Strauss & 

Corbin, 2014). Experiences were sorted and grouped thematically with a complete 

description following (Seidman, 2019; Meriam & Tisdell, 2016; Krueger & Casey, 2015). 

Horizontalization allowed for processing data giving equal weight to all experiences in the 

initial stages of analysis (Merriam & Tisdell, 2016). The phenomenological reduction, or 

bracketing, was employed during the second reading and set aside the researcher's 

perspective and focused instead on the meaning of each participant's experience (Merriam & 

Tisdell, 2016). Giving voice and equal weight to each participant's data were vital in the 

initial analysis. Eliminating data in the early stages of the interviews may have resulted in 
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missing trends and relationships (Krueger & Casey, 2015; Merriam & Tisdell, 2016). The 

analysis followed the process described by Seidman (2019, pp. 127-136). Themes were 

determined inductively without predetermined categories (Seidman, 2019). This process was 

repeated throughout the interview process using the constant comparative method. Through 

open coding, information was pared down to only the most relevant to the research. 

Participant Narratives 

To better understand each participant and develop the rich thick description a 

qualitative study requires, a narrative of each participant was completed before developing 

common threads. According to Patton (2002), this detailed information helps increase the 

understanding of the perceptions and situations of the participants.  

Participant I. Alice 

 Alice is a math education professor and has always been involved in STEM-related 

activities. Her father was a STEM professional, her mother had a business degree, and they 

were encouraged to explore. “There was this humongous field across from us, so I grew up 

there…I have four brothers…so, you know, we were outside all the time.” They explored and 

investigated independently by “setting things on fire… with magnifying glasses and putting 

firecrackers down the storm drains.” She recalls these were all “small-scale pyrotechnics,” 

although she suspects one fire, which burned about six feet of the field, was set by her 

brother and a neighbor girl. She has fond memories of her time with the brothers and 

neighborhood explorations, but math was always her favorite. She loved “all the animals and 

spiders that we dealt with and the creatures,” but “I’m much more math than science.” 

 Alice’s mom was the accountant for the salon, and young Alice went with her mother 

each day to the salon. “My grandmother owned a beauty salon, and she had to balance the 
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books.”  “This was before computers,” so all the types of haircuts and treatments had to be 

calculated and balanced each day. “Sometimes my mom would get behind… about (age) six 

or seven, my mom got me going on an … old type of adding machine that you punch in and 

the tape (came) out. I was always so happy when I balanced it!” She recalls that time at the 

beauty salon as an event that influenced her continued preference for math. “I loved doing 

it!” 

 Other influences in her childhood were her high school teachers. “I really loved my 

high school science teacher, and he was very innovative but got us involved. And we were 

doing lots of lab work.” She took AP chemistry to “get as much chemistry as I could.” Due in 

part to that high school teacher’s influence, Alice started college as a chemistry major. She 

was two years into her chemistry program, however, “when organic chemistry got (me). But 

I was good at math; I was whipping through my math class. So, I decided to switch over to 

math education. The math and math ed were together” at her university. Alice felt the math 

“was pretty strong math background for that (math education).”  

Since her degree was in math education, she taught high school math for eight years 

upon graduation. She realized she loved teaching math but not in high school. At this point, 

she decided to make a change and went back to graduate school. “I really didn’t enjoy 

teaching high school too much…not hate it but didn’t like it… decided I’ll go back to school. 

I don’t know what I am going to do, but I’ll go back.” One of her professors looked at her 

resume and “believed in me. Saw that I had a lot of potential and was a hard worker. She 

changed the trajectory of my life.” This professor took a “real interest in me and knew I 

could do better.” This professor felt confident enough in Alice to let her start teaching 
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master’s classes while she was still in her master’s program. “I wouldn’t have done that for 

me, but she did.”  

When Alice was about to graduate from her master’s program, her mentor asked her 

to coauthor a book chapter. More than two decades after Alice served as her mentor’s 

teaching assistant, she “still incorporates me in a lot of her activities.” After earning her 

master’s degree, Alice realized she wanted to teach at a university and pursued her doctorate. 

“I loved teaching college!” Alice moved from one coast to another to begin working on her 

Ph.D. Her mentor in her graduate program influenced her decision to continue her education 

with her doctorate.  

She relates how supportive the department was of its graduate students. “The 

professors in the department, the college, even the dean knew who I was and supported me, 

got me scholarships so I could finish my program.” She saw that the other graduate students 

felt that way as well. The College of Sciences included the Math Department and Math 

Education. “Everyone was all in; we called it our college…I would say it was the whole 

climate. Just loved the environment.” After graduation, Alice was hired at an R3 institution 

in the Midwest and has been there for nearly three decades. She took the position as she felt 

it was an excellent opportunity for a tenure track. As she wanted to continue teaching at the 

university level, she decided to pursue advancement to full professor. She also felt there was 

freedom to do the types of research and presentations she was interested in. Math education 

was valued. In the early days of her time at the university, Alice felt the environment wasn’t 

always equitable for women. She was the only woman in the department. “You had to be 

pretty direct” to be heard.  
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 Although she felt there were opportunities for advancement at the university she is at, 

Alice felt that “she always had to say yes to everything… to move forward and advance my 

career.” Promoting was important to her, but she felt women were asked to do more service 

work. Although she understands that service work is important to the department, she felt she 

was asked to do service work instead of teaching more than male faculty. “So there were 

times where I was offered (release time) instead of teaching …No, I’d rather teach a class.” 

Alice is at the university primarily because she loves teaching at the university level. 

Offering release time was not a reward to her. Although appreciative of the fact that the 

university was open to the research and presentations that Alice preferred, service work was 

not perceived as equitable to her. In addition, “in meetings, sometimes you have to be 

forceful to be heard.” However, when promoted and tenured, she felt a measure of freedom. 

“I love my job 95% of the time; the other 5% I am grading.” 

Despite the inequitable service load and being talked over in meetings, Alice still felt 

her department was an excellent workplace due to her academic freedom. Since tenure and 

promotion, however, Alice stated, “I could pick and choose things that I wanted to work on, 

and I still can.” However, the climate she perceived as good has changed in the last few 

years. 

 A new faculty member has received tenure and changed the department dynamic. “I 

really wanted to stay a few more years.” This new faculty member has engaged in malicious 

gossip and unsubstantiated accusations. There has been a conflict between the new faculty 

member and the rest of the department. “She told us she could do what (the new faculty 

member) wanted now that she had tenure.” Alice reflected, “Go ahead. I won’t be here to 

watch.” Although extra service work and some disrespect can be ignored, this blatant attempt 
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to dominate everyone in the department is too much for Alice. She is now considering other 

options. Teaching half-time, she believes, is just as much work, so she is considering tutoring 

online, or she “may just do sewing and alterations.”  

 When discussing her institution’s role in women’s success, Alice said there is “not 

much institutional support.” The only support she gets is $350 travel money. This travel 

money gets her conferences and presentations. There is a reflective teaching group that is 

“especially good for people who have never had education classes,” but this hasn’t been 

useful to Alice. Her math education degree has been helpful to her in teaching college, but 

she credits her values as well. 

 Alice describes herself as an organized person. “There’s nothing better than being 

organized.” She feels her straightforward approach to students is one of her strongest and 

best qualities. If “a student needs to correct something or I have to tell them something they 

don’t want to hear, I can do that.” It is not something she enjoys, however. She does it to help 

students improve. Her students will often tell her that “she knew they could do a better job 

and believed in them, pushed them to do better.” She said this was “after they graduated, of 

course.” She said, “you have to separate the student from the work.” “The work,” she 

explains, “might not be good, but you treat the student with kindness and respect.” 

 Although she pushes them to do their best work, Alice feels it is important to “treat 

everyone with kindness.” Something she taught her daughters as well. Contributing to the 

next generation of women scientists is something about which she feels strongly. “We started 

a program where we work with female undergraduate and graduate students, and we have a 

research week for them to present posters.” She has remained involved in the research week 

throughout her career. “I feel like I am a mentor in terms of women in math and science.” 
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Alice believes the micro-aggressions she was subject to are still happening but not as 

pervasive. Female students tell her they don’t want to raise their hands in class because “they 

don’t want to look stupid.” She tells them not to be intimidated. “The guys don’t know what 

is going on either.” Alice understands that not everyone has the same background. “I work 

with a lot of students. Everyone can learn if they get the right background.” 

Participant II. Charlene 

 Charlene’s love of science was fostered early in life. “My mom was one of 12 

children, so there was always a ton (of cousins) around…we grew up in … in the delta. We 

were outside every day. They all enjoyed it (being outside) as much as I did.” Charlene 

recalls that she was always surrounded by other kids who were not afraid of the outdoors. “I 

was a total tomboy. I never knew I was weird… it was normal.” She remembers when “we 

spent the entire afternoon in that bayou playing and seeing, and we would get that crayfish, 

and I’m sure we horribly dissected it.” She thought back about how “sketchy” some of their 

activities were given the alligators and snakes that were there. My mom did it.” Charlene and 

her cousins took buckets and scooped up fish; “we would sit on the bank and pull up stuff 

and talk about it…that one sticks out to me quite a bit.” However, her time with the cousins 

at the grandparent’s house was not her only exposure to STEM.  

 “My mom was a 6th-grade science teacher. I remember looking at microscopes with 

pond water and bugs in my mom’s class.” With a mom that was a teacher, there was no going 

home when you were sick. “Back in the day, when you were a kid, and you were sick, your 

parents just took you to work with them if they could. We didn’t think about pathogens and 

wearing masks and all that.” She couldn’t have been too sick as she participated in the 

classroom activities. But she was listening as she was engaged. “I always had her as a role 
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model,” Charlene recalls when her mother returned to school for her master’s degree. Her 

mother would have Charlene help her study. “I was little, and I’d be like, di D ox see? And 

she’s like deoxyribonucleic acid, that’s blah, blah, blah. And I was like, Oh my God! My 

mom is so smart!” However, she took a little hiatus from serious studies during high school. 

“I liked being outside and doing all those sorts of things until high school and boys.” But that 

changed when she arrived at college.  

Charlene decided she was going into medicine. “I was premed. Because that is what 

we know we (women) can do, right? You can be a doctor, or you can be a teacher.” That 

changed when she walked into her biology professor’s office in her sophomore year. She 

wanted a recommendation for a tutoring position. He asked a question that changed her 

career. “And he said, well, do you just want to teach or do you…really enjoy the science? 

And I said, well, both.” That professor had funding for a position, and he hired me to hook 

fish and put them in a swim tunnel, basically a treadmill for fish.” This was something 

Charlene was completely unfamiliar with. “I looked around and was like, wait, I can do 

science, and it doesn’t have to be with people? I was hooked literally and figuratively at that 

point.” She continued with that professor throughout her undergraduate career and published 

her research with him.  

She met one of her closest collaborators while she was an undergraduate, her 

husband. Research with her professor was the “gateway to the rest of my career.” Her 

research interest and that of her husband were a perfect match. “His interest is in big rivers, 

and mine is in small streams.” She knew she wanted to continue to do research and teach. 

Continuing her education was the way to do that. She decided to continue through her 

doctorate. 
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 Charlene feels incredibly lucky to have such great mentors in her graduate programs. 

“There are some pretty amazing women in the field that just sort of took me under their 

wings at times…they are always there.” Not only did she participate in the research of her 

mentors and advisors, but she was also free to conduct her own research. Charlene’s 

straightforward personality and love of networking were traits that she felt helped boost her 

educational opportunities in graduate school. “I was fortunate to have faculty that let me be 

that person. They let me go after things without telling me no.”  

Charlene had conducted research and wanted to attend a conference to present her 

data. Unfortunately, there was no funding. Her advisor encouraged her to ask the dean. “I just 

marched my happy butt over to the dean’s office and made my case. We are a larger 

institution and need representation at the meetings to show…what we can do. I’m that 

person.” She walked out with $1000 and the determination that she would be an advisor like 

that. One of the biggest things in her graduate program was that people didn’t push her or tell 

her no. “They just sort of let me take off.” Charlene remained self-motivated throughout her 

graduate program. There was no doubt that she wanted to continue research and teach. She 

also wanted a family. She began her family while still in graduate school. 

 Charlene had her first child while still in graduate school, even though some of her 

biggest influencers were women who chose not to have children because it would impact 

their careers. “I really didn’t have any role models that I could pull on or people I could talk 

to in the field.” Her first child arrived while she was in graduate school, and the second was 

when she was tenure track. “That’s what we knew we wanted. It was a difficult decision. But 

it was unclear how it would impact my career.”  



97 

 

When the time came to accept a tenure-track university position, she returned to her 

home region. She recalls her mentor’s letter to the university that indicated, “don’t interview 

her unless you intend to hire her!” Going home still had some challenges. “The old guard 

was still in charge. If you were a woman and you couldn’t make the 4 o’clock curriculum 

committee meeting because you had to pick up your kid. Well, what do you expect? She’s a 

woman.” She states there was a dichotomy regarding how people perceived childcare based 

on sex. “If a male colleague had to go pick up their kid, it was, oh my God, look at how good 

a daddy he is.” Having children was a difficult decision for her and her husband, who 

remains her biggest supporter. 

 Having her spouse in the department has been a positive for Charlene. They are both 

in the same discipline, working and publishing together. “When we’re up here at work, we’re 

collaborating on things…our brains work very differently. But we’ve worked out how to 

make that a positive collaborative relationship.” Looking at some of her colleagues, she 

realizes they didn’t have the support she had at home and work. “We (she and her husband) 

had two kids, but he was home with them as much as I was.” When she transitioned from 

assistant to associate, she was offered the interim associate dean position, a position she held 

for four years before it became permanent. Her husband was very supportive even though she 

felt some pushback from colleagues, questioning if she was ready. “I had a couple of years to 

sort of show who I was and what I could do in that role before there was a search.” She 

remained the associate dean for an additional six years. She was promoted to full professor in 

her second year as associate dean. She has since stepped down from the associate dean 

position to become program director in her department. Her primary focus throughout her 

academic career has been students.  
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Charlene explained that her mother had some trauma as a child. “She was pulled to 

the front of the class and given as an example of what you didn’t want to be.” That 

experience made her mom truly focus on students and was able to reach students that 

everyone else had given up on. Not coming from a privileged background, she feels she has 

beaten the odds and wants to help her students do the same. She feels many of her colleagues 

come from a background of privilege, and she did not; it gives her a broader understanding of 

the students. “So for me, family relationships, and how we interact with our students, that 

we’re meeting them where they’re at, not expecting them to be where we’re at.” She also 

states that negative experiences in academia could have easily derailed her if she had not had 

the proper support and personal strength. 

Early in her academic career, she felt she was tasked with more service work than her 

male colleagues. She recalls going to “search committee meetings, teaching, and seminars 

“wearing” her two-week-old. Her administration told her it would be nice if she could also sit 

in on the other search committees. “They just wanted a woman so they could check that 

box.” Another time, a female colleague had to come in the day after giving birth. She once 

had a female student ask her, “where are the other women?” Conditions are improving, but it 

is taking time. “Some of those things just aren’t acceptable now…It is nice walking into a 

meeting and not being the only female.” Charlene recalls a scientific meeting where she was 

kneeling, talking to a seated colleague. “A well-known biologist looked over and said that’s 

just what I like, a woman on her knees. I didn’t feel I had any recourse. Young women today 

are not going to put up with it.” Although she did not feel like she could respond to such 

situations earlier in her career, some personal characteristics she feels benefited her.   
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She describes herself as energetic and unafraid to deal with challenging situations. 

She is a multitasker and feels women may be better at this. One of the things she sees as 

having a significant impact is her interaction with students. Remembering how her mother 

could reach students other teachers gave up on has inspired her. “I have an open-door policy 

with my students.” She recognizes that she bears more of the advising burden than her male 

colleagues. “I know from talking to them (male colleagues) I do think there is a difference 

for women.” She is unsure if it is the perception of a motherly figure or personality, but 

women bear more advising burden. Students tend to be more comfortable with women. 

“We’re teaching the entire student, right? Not just part of the student. It is an added 

workload; I don’t mean that negatively, but it is added time consumption that isn’t equitably 

distributed.” One of the reasons she chose her institution is that it is so student-centered.  

Recognizing the impact of childhood experience on her career, she organizes 

experiences for young women to encourage their STEM ambitions. “I was given lots of 

opportunities as an undergrad, and she wants to give that back to her students. It is important 

for young girls and boys to see women as powerful and capable.” She is also excited to have 

some “kick-ass junior faculty in our department, women that I have no doubt are going to 

make it all the way through.” As for institutional support, Charlene indicated that there are no 

specific policies to support women. She says a “great group of men and women want to start 

working on that.” She is hopeful.  

Participant III. Darla 

 Darla did not think of herself as privileged. “I had a wonderful childhood even though 

they were poor. I wouldn’t say we were wealthy at all growing up.” “We never had vacations 

except if we were going to one of my dad’s annual meetings. We would go camping at a state 
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park nearby his meetings.” While her father would go to his meetings, the rest of the family 

would do kid stuff and explore. Darla also remembers the impact of her father’s sabbaticals 

on her childhood. Her father was a STEM professor and took his family with him when he 

took sabbaticals to Seattle when Darla was in kindergarten and to Sydney, Australia, when 

she was in 8th grade. “At that point, I wasn’t thinking professions, but it is something that 

affected my career and me taking sabbaticals with my family.”  

When Darla entered high school, a couple of chemistry instructors directed her 

toward a chemistry career. “My chemistry class in high school. It was co-taught by two 

dynamic women: a retired nun and an active Jewish lady. They ran a tight ship.” She 

remembers that the instructors, who were so different but had a wonderful rapport, always 

ensured you understood the concepts and were always available for questions. “They made it 

fun. I think that’s why I ended up in chemistry even though my father was more biology.” 

The class was “even more than chemistry; it was sort of life lessons as well. Really, really, 

neat.” When she graduated high school, it was understood that she would attend college. “We 

(she and her siblings) were ready for college. Parents made us take four years of English, 

math, and science in high school.” She was fortunate to be accepted into a progressive 

undergraduate program that encouraged women in STEM.  

 In her undergraduate program, she met a female lab partner that would impact the rest 

of her career. “I think we were kind of a pair through our undergraduate program. Everyone 

knew us …supported each other, helping each other. We were tutors, TAs, and being 

responsible.” Although they were in slightly different fields, they were together throughout 

their time as an undergraduate. “We liked to talk to each other, worked well together, and did 

our share of the work.” Though her lab partner had always planned on continuing through her 
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doctorate, Darla had not really thought about it. “She completed a post-doc at Harvard and 

today is a dean. We still are in touch.” When graduating with her bachelor’s degree, her 

advisor recommended that she apply for graduate school. “I thought, well, okay, it puts off 

applying for a job!” Her advisor had just returned from a sabbatical at another university and 

thought she would be a good fit there. “It was the only place I applied, and I did get in, so I 

decided I would go. At that point, I sort of enjoyed my research, I was successful in 

research...even got a graduate research award. I just had a great time there.” 

Darla continued working on her graduate degree for six years, bypassing the master’s 

degree and pursuing her doctorate. While working on her doctorate, she met and married her 

husband, a post-doc. “He was in a different group but in similar enough fields that our groups 

would interact.” Upon graduation, her husband accepted a position at a university in the 

Midwest. “I was the trailing spouse with a three-month-old, but he (her husband) encouraged 

me to work as well.” She considered staying home but then started thinking, “after going 

through graduate school, and doing all that training and doing all that work…maybe I did all 

that work for nothing.” Darla secured a position as a post-doc working for the USDA in 

town. “It was sort of an unusual post-doc for a physical chemist, but it was helpful in other 

ways.” Although the work was interesting, sometimes “finding what you don’t like is just as 

important as finding what you do like, and I didn’t like what I was doing there (at the 

USDA).” She decided she wanted to continue researching her chosen field and started 

applying for academic positions near her home. She was hired at a university about 45 

minutes from her home. “I have really enjoyed it ever since. I like the physical chemistry 

aspects…the math…the physics…the chemistry. I like the teaching. I like the research. I love 

my job.” She loves to solve the math in chemistry. It is like a puzzle to her.  
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 When Darla was hired, she stated that the university was moving toward more 

research.” She was the second woman in the department and felt very supported. The college 

gave her teaching grants early in her career that helped get her started. She was provided time 

(release time) to teach her students to conduct research. “Teaching someone to cook is more 

time consuming than cooking yourself. You need to train people to do research and they 

(they university) gives you time to do it.”  

Just as her father had taken sabbaticals when she was a child, she applied for and was 

granted a sabbatical for her first promotion. She recalls her good experiences as a kid going 

on a sabbatical with her father. Her kids agree that it is one of the highlights of their 

childhood. “I spent one semester at the University of British Columbia. I could drop them 

(her two children) off at school, then catch the express bus to the university.” She learned 

how to use a particular piece of equipment important to her research. “The sabbatical paid 

half my salary. I had also gotten an NSF grant that (provided) opportunities for women in 

research and education…the second six months of my sabbatical, I worked with my husband. 

We wanted to see if I could do my experiments on his equipment.” The research her husband 

was doing she considered “drudge work.” He welcomed the opportunity to work with Darla 

and liked her work better. They applied for an NSF grant, and although unsuccessful the first 

year, they have received funding every year since 2000. Their research has been very 

successful, with more than 75 publications. She says, “it is probably nice that we are at 

different universities, too. We already spend a lot of time together, so that some space can be 

helpful.”  

 When describing her department, she says there has been a shift in expectations. 

“While she was able to promote to full professor, she is unsure that she and other faculty 
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could have made it with the changes in expectations. “When I was hired, it was fine for 

everyone to get an excellent for annual review. Now they rank more people as meritorious.” 

She states that the environment is “not as encouraging…not as much support for new hires… 

She says there has to be criteria. Still, the criteria are now “ridiculous.” She has started 

working more with women in chemistry through professional organizations and created a 

women’s chemists committee to help other women in STEM advance. Other than having to 

be “firm in your opinion to go against the stream”, Darla did not experience the bullying and 

harassment described by her peers in the climate surveys. “Those surprised me, I always felt 

supported.” Though the criteria for promotion and tenure may have changed, Darla’s core 

values have not wavered.  

As important as research is to Darla, teaching and working with the students is a core 

value for her. The teaching grants early in her career were helpful. However, she feels 

teaching the whole student and involving them in her research is a big part of her reason for 

her job satisfaction. “I would say there is good in everybody. There is not really a good or 

bad. Everybody does bad things, and everybody does good things.” She perceives that there 

is still a lot of bias in the world. “Everyone has such different backgrounds. I didn’t think of 

myself as privileged, but I did have a safe family, a loving family.” She recognizes not 

everyone has that. “I was a white girl growing up in a progressive city, went to a progressive 

college, and was not discouraged from going into STEM.” She believes that people’s 

backgrounds have affected their success. “How do we find the parts (of STEM) that didn’t 

get taught? And how do we teach them?” Teaching labs is a favorite for her. “You have four 

hours to chat… sometimes you have to peel back the layers (in the student background) to 

find out where the problem or misconception is. If people have the right background, they 
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can be taught.” Darla takes the time to get to know her students and encourage their research. 

The life skills she can pass on are just as critical to her as their STEM skills. 

 

 

Participant IV. Betty 

There was a local science center that was her home away from home throughout 

childhood. “There was a lot of STEM enrichment going on when I was a child. It (the science 

center) drew students from around the state for weekend programs and afterschool STEM 

programs.” The center allowed students to do independent projects. Betty laughs when she 

relates “how awful some of my science projects really were.” From elementary school on 

through high school, Betty was involved in open-inquiry STEM experimentation. “I would 

often pick very ambitious things that then would founder a little bit on my knowledge or lack 

of…worms that froze to the ice cubes, the computer program that didn’t work the way I 

wanted, you know, things like that.”  

She was also able to explore in her school’s gifted program that let her “do science 

and arts independent projects. They let us fail.” When Betty was in middle school, she read a 

book that set her on her career path. “I read a book with short biographies of scientists. I 

thought a chemist sounded interesting.” She picked her undergraduate degree because of the 

ACS certification (American Chemical Association). Since she went to a private school, once 

you paid your tuition,” you could take as many credits as you could handle so I took other 

stuff that looked interesting.”  

Betty chose chemistry for her degree program but she chose a lot of random classes 

as well. She stayed as a chemistry major though she admits she wasn’t a good chemistry 
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major. She did not feel particularly connected to her professors. In fact, “most of them left 

my undergraduate institution after I graduated.” She did not retain any relationships with her 

professors in her undergraduate program. Looking back, Betty can see that her professors 

were more interested in research. “Doing research was a requirement of my undergraduate 

degree. The professor I was researching for just forgot to turn in grades for the three of us.” 

The same professor was holding a group meeting of his advisees, and when Betty and 

another female student walked in, he told her that they were reading a paper that he had 

forgotten to send to them. Betty left and never went back. “So I was never really connected 

to the scientific enterprise.” One of the things that positively influenced her undergraduate 

experience was that she was awarded an NSF Research Experience for Undergraduates 

(REU) grant. 

Her undergraduate institution offered a program allowing students to take a fifth year 

of classes tuition free. When she was finishing up her bachelor’s degree, she thought the 

“logical” thing to do was to go on to graduate school because that is what people seemed to 

do. She applied to several that looked interesting. Her advisor for her undergraduate program 

was not particularly helpful. “It was interesting because both of my parents had college 

degrees, but they were not science degrees. So they couldn’t help.” Her parents were not 

supportive of her continuing to graduate school. “When I told them I was thinking about 

graduate school, they asked if I could go part-time or could I work while I attended? When I 

explained that they (the university) would pay me to graduate school, they were more 

supportive.” The summer before beginning graduate school, Betty completed a summer 

internship at a private high school. It was a valuable experience for her, but teaching science 
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was not even on their (the private school’s) radar.” She considered teaching at that private 

school a valuable experience. 

Betty also chose to forego the master’s degree and work toward her doctorate. When 

she arrived at her chosen institution, Betty connected with a small research group and the 

program’s professor. “One professor taught general chemistry in an unusual, Socratic style 

that included discussion groups. There were voluntary paid positions. You had to want to 

teach.” She continued that position for a couple of years. As a result of that experience, she 

ended up in a research project that paired an English professor with a chemistry professor 

investigating how you prepare undergraduate chemistry majors to write essays on exams. It 

was at this point that she became interested in chemistry education. Betty asked, “Have you 

ever thought about measuring this or that? The professor said, you know, I have money for a 

post-doc, and you are about to finish… want to post-doc with me and ask some of those 

questions?” Betty considers her post-doc advisor as influential in her success. “He gave me a 

lot of freedom to explore questions, took me to conferences, and introduced me to people that 

he knew in the field.” She spent eleven years at her graduate university and post-doc but 

knew she would never be hired for a tenure track position.  

With her husband’s support, she began to apply for positions. “I think I applied to 20 

different schools, a number of which were looking for chem ed people.” She applied to a 

wide range of schools because she wasn’t fixed on any particular type of school. “I was open 

to anything from community college to Ph.D. granting. What made me decide on a professor 

position was …I enjoyed teaching, and I wanted to explore some of my own research ideas.” 

She could have taken an industry position or worked for an educational company, but her 

research must focus on their priorities. “She was looking for a professional forever home.” 
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Although moving to a new institution meant he had to restart his practice from scratch, her 

husband still supported the move. She feels she was fortunate to have had so many schools to 

choose from. When an institution told her, “I think you would really fit here,” she knew she 

had found the right place.  

Betty believes herself atypical in chemistry STEM because her research area is 

chemistry education research. “A lot of my work blurs the lines between my teaching and my 

scholarship.” Her department is supportive of both. “When she was going through the 

assistant professor review, “people in her department stood up for her…they support 

chemistry education work.” Though now housed in the chemistry department, her position 

was split between chemistry and the office of science and mathematics education when she 

was hired. “It was explicitly interdisciplinary, everyone had a primary home in their 

department, and the secondary home was in this group that focused on teacher preparation.” 

The STEM resource center was where you could gather, try out new ideas, and create a sense 

of community. There was a tremendous amount of outreach, we ran science fairs and science 

camps. There were two staff that supported the office. Unfortunately, the office was closed 

just as Betty received tenure. “The university wanted to run the office at a higher level of the 

university. “I am still close and in contact with the people from that office.” 

The STEM resource center and her home department offer local support, but Betty 

also feels welcome and valued at chem ed conferences. One of the conferences that came to 

mind that impacted her career was the Gordon Research Conference. The internal funding 

offered by the university helps with travel expenses for conferences and funding for research. 

“It was just about when I was going on the market, and I was at the conference presenting a 

poster—one of the last speakers canceled. The organizers chose a few posters to present…I 
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still keep that on my CV.” She also takes her students to conferences so they can present their 

research and meet other professionals in their field. She also appreciated the universities 

efforts of the university to support women in STEM. 

In addition to the travel funding, the university holds social events, although these are 

pleasant but awkward. “I don’t hang out in groups of all women.” She understands the 

reasoning behind these gatherings, but they have had little substance. The university 

continues to explore ways to support women faculty and recently received an ADVANCE 

grant, so Betty hopes the climate will improve for the STEM departments across campus. Her 

desire for equity and respect extends to their students. 

Betty believes in treating students with the love and respect they deserve. A core 

value for her is to separate the work from the student. “The work might not be good, but you 

still show kindness and respect.” She is careful not to show preferential treatment to any of 

her students. “I don’t offer something to a student that I wouldn’t offer to all students.” She 

will only take students that she can support their research.  

Participant V.  Emma 

 At the age of 5, Emma announced she would be a biologist. Though the type of 

biologist changed through the years, there was never any doubt in her mind that she was 

going to be a biologist. Her older brother may have had some influence with that decision. 

“We were both first-generation college students but just loved science. …fishing with him 

and catching fish…We would go to Houghton Lake every year.” While there were 

experiences other than fishing, such as swimming, it was the time with her brother, who is 

now a veterinarian, that had the most influence. “He (her brother) ended up teaching me a lot 

of the things. I think that really drove me into want(ing) to be a fish biologist. But… I’d 
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always had this real interest in fish.” She was the one who would clean the fish and look at 

the internal organs. “She was fascinated by them just because they lived in this totally 

different environment than we did.”  

While Emma knew she wanted to be a fish biologist, her high school background did 

not lay the groundwork for serious study in college. “I wasn’t the best student (in high 

school), so I did have to go to a community college right after to get some decent grades, 

then go on to a four-year university.” That time at community college was a positive 

experience for Emma. “The professors are incredibly positive (with) a lot of hands-on work 

that really resonated with me.” The style of teaching at the community college suited her 

well. “I’m a field biologist, so I am constantly trying to get students involved and getting 

their hand on (research) and sharpening their skills.”  

However, not all her experiences in community college were positive. “Once in a 

while, you would get the (working) groups of men…talking amongst themselves…with my 

voice not being heard in the conversation.”  The professors would help her figure things out 

and how they worked. She just felt the professors were supportive of her. After a couple of 

years, Emma moved on to a four-year university and finished her biology degree. “Fisheries 

people, in general, are just a good group to be involved with. Everybody’s looking to collect 

(fish). They’re always willing to help me, and I’m always willing to help them.” She still 

collects and conducts research at the field station she visited as an undergraduate and takes 

her graduate students there today.  

When Emma graduated with her bachelor’s degree, she knew she wanted to pursue a 

Ph.D. Her family was not so supportive of her choice. They wanted her to be a nurse or a K-

12 teacher and get a job. “I knew I wanted a Ph.D., although I didn’t know what I wanted to 
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do exactly after that. I had some really good (undergraduate) college professors. I really 

enjoyed that.”  

 During her master’s degree program, Emma felt she had an incredible amount of 

support as she had experienced in her undergraduate program. “But I certainly had friends in 

grad school that …just didn’t have the same kind of investment from their advisors…and 

they had to struggle with…the things they were doing.”  Her master’s program is also where 

Emma learned she had a strong desire to teach. “I had some experience in grad school … 

teaching, and I really enjoyed that.” But it was her Ph.D. advisor that truly impacted her 

career.  

“My advisor was a very hands-on, incredible person. He was very invested (in her 

success). Even though he is now retired, they still do research together. “He took me on in his 

lab. And I fell in love with the work he was doing. And it was very challenging throughout 

the whole time period, but challenging in a good way.” He related his advising strategy to her 

one day, which she still follows. “When I mentor students, I try to bring out my feminine 

side,” he stated. Her Ph.D. advisor said, “Every student is different; they all 

…need…empathy, an open mind, and compassion.” “I try to use those lessons with my own 

students,” stated Emma. At first, Emma had difficulty coming up with her own ideas for 

research, but “I could run with other people’s ideas.” She was the person who would plow 

through a problem and figure out how to solve it. “coming from a blue-collar background and 

being a hard worker helped her.” Emma stated that “you don’t have to be particularly bright 

to get a Ph.D., but you do have to be persistent. Persistence overcomes resistance.”  

Eventually, she transitioned into coming up with her own research ideas with help 

from her mentor. After graduation, Emma took a position with the United States Fish and 
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Wildlife Service for two years. “But I knew I wanted to get an academic position.” Again, 

there were some questions from her family. “How long is this going to take?” and “When are 

you going to get a real job?” were questions from Emma’s family. It was not long before she 

had a position at an R3 institution.  

 The department will have a dinner night or go to a hockey game and whoever can 

come shows up. “We have a really supportive department, and we all get along well.” 

Lunches or grabbing a drink after work are common. “Every two weeks during COVID, we 

would have a Zoom meeting just to talk.” Everyone in the department also has the same 

student mindset, which is best for the students. To provide support, the department had a 

mentor assigned when she arrived. “I didn’t have a lot in common with the mentor, so it was 

not a good pairing.”  

The second year, she was assigned another mentor, and “that was very helpful. I was 

pregnant, and the mentor helped her navigate the childcare and other resources.” Although 

the second mentor was still not a good pairing, she could answer questions.” When she first 

arrived, few faculty members were female. “It is interesting that I never had a female mentor 

but happy to have I am happy to have female colleagues to talk to now. We recently 

discussed how female faculty are more likely to do more service.” The female faculty have to 

stop themselves from accepting more work. “We celebrate when one of us says no to more 

service work.” Emma cannot help but wonder if having an established female mentor earlier 

in her university career; she might have been more confident when going up for tenure.  

 Applying for tenure was stressful for Emma. “Going up for tenure was pretty 

important for me.” If you get tenure, you can explore questions that might take a long time to 

answer. She did not have to get all those publications out there. “People kept telling me that I 
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didn’t have anything to worry about,” but she is a worrier by nature. There is a plan, but it is 

not guaranteed. Emma worried, “am I good enough, am I not good enough?” After tenure, 

Emma was free to explore those options and felt a measure of freedom. It was very 

rewarding and “affirming to receive tenure.”  

After promotion to full professor, the administration wanted Emma to assume the role 

of department chair. She decided against taking on a leadership role but did fill in for a 

couple of years to help out. She knew she would not be happy in the role but thought to 

herself, “I should do this.” Although Emma wanted others to feel they could rely on her, she 

knew it wasn’t right for her.  “After a couple of years where I had some chair duties, I 

thought, no, that’s enough for me. It is not what fills my soul.” She did offer to lead the 

departmental search for a new chair.  

 Emma would like to see a woman’s discussion group at her university, a “female 

group of faculty, a community commons group. Meeting monthly is just a community to 

draw from when you have questions or have a fear about something.” Not a set agenda but 

discussing issues that are somewhat unique to female faculty. For example, “there seems to 

be more service requirements or expectations (for women).” There are the student 

perceptions. “Students come in with the expectation that we’re more compassionate…more 

likely to call us by our first names, there is all these different things that can be discussed.”  

Student interactions is an important part of her core value and who she is.  

 Emma wants to pay it forward because she had a lot of support during her career. Her 

doctoral advisor involved her in his research and “really took an interest in me.” She does the 

same thing with her students. “Whatever research I am doing, I involve the students. I do my 

research through them.” She feels fortunate that her university has a lot of minority students, 
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and she does not want to leave them out. “I try to provide the same support I received in my 

undergraduate and graduate programs.” She wants to make sure that she can financially 

support any student she takes on and feels the university has been generous in that regard. 

“I’m not doing any paradigm-shifting science – the students are the main focus…my biggest 

contribution to science is what I can provide to them (her students) as a mentor.” 

Connections 

After grouping the data thematically, five themes emerged that answered Research 

Questions One and Two. These themes were Childhood STEM E3 (Empowerment, 

Exploration, Expectation), Communal Spirit, Alliances, Philanthropic Investment, and the 

Lily Hardy Effect.  Research Question Three revealed that the participants could only 

identify limited institutional supports in the form of early internal funding and assigned 

guides, those who could help navigate the institutional policies. Research Question Four was 

addressed by the themes of Coerced to Comply, Bias Against Women, Heavier Service 

Loads, and challenging the Status Quo. Each of these themes are explored in the following 

section.  

Childhood STEM E3  

  Childhood STEM influence came in three forms; Empowerment, Exploration, and 

Expectations. The one most prevalent for the participant group was outdoor experiences with 

family. Participant II, Betty, said that her mother was one of 12 children, so “a ton of cousins 

were always running around in the bayou. I was surrounded by other kids who were not 

afraid of the outdoors.” Participant I, Alice, had a similar experience. “I had four brothers 

and was outside all the time. All the animals and spiders, grass and everything else. But still 

much more math than science.” Although Alice says she was much more math, she and her 
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brother were not above practicing a bit of physics in the nearby field. “We had this 

humongous field across from us… we put firecrackers down the storm drain, magnifying 

glasses on daddy long-legs, and I suspect my brother ended up putting the field on fire.” 

Alice and her brother also enjoyed just exploring the field. “I think I was inspired by 

some of that.” Like Alice, Participant V, Emma, feels she was inspired by her time outside 

exploring with her brother. Her brother, who was much older that her may have influenced 

Emma’s announcement at the young age of 5, that she was going to be a biologist when she 

grew up. She went to Houghton Lake every year and fished with her brother. She recalled 

that they “both really loved science.” She and her brother, who later became a veterinarian, 

played with the fish and looked at the insides. “They were interested in fish because they 

“live in a totally different environment.” Participant III, Darla, recalled that her outdoor 

memories came when her father, a molecular geneticist, was attending conferences. She 

related that her “vacations as a child were camping near where my father had a conference. 

We were poor but “had a wonderful childhood. Darla also was also influenced by the 

sabbaticals her father took. 

 When her father took a sabbatical to Sydney and Seattle, “he took us with him. These 

times have had an impact on my career path.” Darla said there was no doubt that she and her 

siblings would attend college, there was an expectation. “Our parents made us take four years 

of math, science, and English in high school. We were prepared for college.” Darla said she 

felt fortunate that she and her siblings were never discouraged from pursuing STEM careers. 

STEM interest.   

 Darla said one of her memories from elementary school was when she was sick at 

school, she wasn’t sent home. She was sent to her mother’s classroom. “I remember looking 
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at microscopes with pond water and looking at bugs in mom’s classroom” during these sick 

days. She also recalled helping her mother studying for her master’s degree. “I was little and 

I’d be like di D ox see? And she’s like deoxyribonucleic acid, that’s blah, blah, blah. And I 

would be like, Oh my God, my mom is so smart! I always had that role model.” Another 

participant, Alice, had a similar experience with her role model mother. 

 An example of empowerment came from Alice. Her grandmother owned a beauty 

salon; Alice’s mother was an accountant and kept the daily books. “This was back in the 70s 

before computers. My mom had to … add up how much money my grandmother made on 

different haircuts and beauty stuff.” At times Alice’s mother would get behind, so, at the age 

of six, she let Alice start adding up the receipts. “My mom got me going on an old type of 

adding machine that you punch in, and (the) tape came out. I was always so happy when it 

balanced! I absolutely loved doing it. I did it every day.” For another participant, the STEM 

experiences provided by their parents were more structured. 

 Participant IV, Betty, didn’t have the same outdoor experiences as the rest of the 

participant group but did have STEM experiences provided by her parents at the local science 

center. From elementary school up, Betty’s parents took her to the science center at every 

opportunity. Betty was involved in STEM enrichment at the science center on weekends, in 

summer, and after school. “I would often pick very ambitious things that would founder a 

little bit on my lack of knowledge…worms that froze to the ice cubes and the computer 

program that didn’t quite work.” She feels the time invested at the science center definitely 

impacted her career path. Although her family had taken her to the science center and was 

supportive of her earning a biology degree, Betty’s family was not supportive of her earning 

an advanced degree. They wanted her to get a teaching or nursing job. Betty was a first-
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generation college graduate, and her family felt it was too expensive and really did not know 

what you could do with a master’s degree. They asked, “Can you work and go part-time?”  

Communal Spirit  

 Although data points, such as playing outside with the cousins in the bayou or the 

field across the street, could be listed under Childhood STEM E3, the number and depth of 

these entries warranted their own category. Each of the participants had a place where they 

were accepted, supported, and/or felt safe. 

One of the more interesting data points identified in this theme was an event that 

Charlene directed that highlighted the contribution of women in science. A group of 60 to 70 

volunteers helped put on the event each year, and Charlene said the support and comments 

from the participants were a big emotional support for her. It was one of the things that has 

“bolstered me over the last six or seven years. It has been a huge mental and emotional boost 

over the years.” The girls participating in the one-day event comment, “I’m going to be a 

powerful woman in medicine,” or “my power goal is to finish high school.” Charlene smiled 

and stated, “we kind of kick-ass, right?” 

Betty described herself as an atypical STEM professor. As a chemistry education 

faculty member, she “blurs the line between teaching and scholarship.” When she first 

arrived at her university position, there was an interdisciplinary office for teacher education. 

She called this large open space a “community hearth.” “There were two office staff 

members to support us. It was where all the outreach stuff was kept.” Although everyone had 

offices in other buildings, this outreach center was “in the basement where a lot of people 

taught…they would come a few minutes early… they’d stop in and just kibitz.” Other times, 

there were collaborations between the STEM education faculty where “people might pop 
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their head in, and you could ask what do you think about this? Do you think it would work? 

It just created a sense of community.”  

For Emma, the sense of belonging that began with her brother fishing at the lake 

continued into her professional career. “Fisheries people, in general are just a good group to 

be involved with” says Emma. At the biological station where she conducted research as a 

graduate student and now with her graduate students, Emma will “collaborate with many of 

the folks there and the research and writing we do. And they’re always willing to help me 

and I’m always willing to help them.” People from all over the U.S. come to the research 

station. They all research invasive species and gather at the station every summer. “It’s been 

a great experience.” 

For Darla, her time as an undergraduate and her lab partner gave her a sense of 

belonging. Her undergraduate institution was “pretty supportive of women …even 40 years 

ago.” The institution did not have a graduate program, so she and her female lab partner 

applied to tutor and act as teaching assistants, “(we) just always supported each other, 

helping (others) and being responsible for showing up for our TA positions.” Although they 

would follow different career paths, Darla still keeps in touch with her lab partner. “I think 

we both helped in each other’s lives… in positive ways.” Darla truly feels her undergraduate 

institution and lab partner helped shape her career.  

Alice’s communal spirit can be traced to her graduate experience. “I would say it was 

the whole climate. All the professors, even the dean, knew who I was.” Alice needed funding 

to finish her program, and the dean helped get her scholarships to complete her degree. 

“They had enough confidence in me that they allowed me to actually teach university 

master’s level classes in math. I wouldn’t have done that for me!” When she was graduating, 
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one of her professors asked if she was interested in co-authoring a book chapter. “Even 

though I graduated in 1996, I am still involved with her.”  

Alliances 

 In addition to Alice’s reported experiences collaborating with her dean, document 

analysis was used to determine the number and longevity of the participants’ alliances. All of 

the participants had a strong, long-term collaborator. For Betty, Charlene, and Darla, those 

collaborators are spouses. In Alice’s interview, she talked about a professor from her 

graduate program that she still collaborates with today even though the professor is now 

retired. Emma still conducts research and publishes with her doctoral advisor. It is worth 

noting that when conducting the document analysis, some of the participants had partnerships 

in addition to collaborators. For example, Emma has had long-term collaborations with the 

Missouri Department of Conservation and the United States Fish and Wildlife Service.  

Philanthropic Investment 

 The form of this investment was not funding; it was time, guidance, and support. 

Each participant in the study had a person who saw potential and supported them in their 

education and career paths. After a few years, Alice was a high school math teacher and 

decided that high school teaching was not for her. She loved teaching, just not at that age 

level. She went back to school for an advanced degree with the thought of teaching at the 

college level. “She [Alice’s College Advisor] believed in me and saw that I had a lot of 

potential and I was a hard worker. It really changed the trajectory of not just my career but 

personally.” Although no longer a student, Alice still keeps in touch with her mentor. Now in 

her 80s, her mentor, still active in research, involves Alice in her projects. “Whenever I get a 

publication, I still send it to her.” 
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An undergraduate advisor was the person who stood out to Charlene as an ally and 

encouraged her. Charlene was applying to tutor and asked her advisor for a letter of 

recommendation. This advisor recognized that she was doing well in her studies, she had 

gotten an A in his freshman class, and hard working. Her advisor asked her “do you just want 

to teach or do you really enjoy science?” She told him “both.” Rather than recommend her 

for a tutoring position, he hired her as a research assistant. “I basically put fish in a swim 

tunnel. I loved it. I thought, wait, I can do science and it doesn’t have to be with people?” 

The support, encouragement, and investment from Charlene’s advisors continued 

through her master’s and doctoral program. There were also “some pretty amazing women in 

the field that took me under their wings.” One of those women are now working with her 

son. Now a sophomore in college studying herpetology, the woman that played a big part in 

her life is now guiding Charlene’s son. “It is a small world.”  

Charlene recalls a time when she had conducted research and wanted to present it at a 

conference. There was no funding set aside for graduate students to attend conferences in her 

college. Her undergraduate advisor encouraged her to go to the dean to get funding. “I 

marched my happy butt to the dean’s office and explained why we (the college) needed 

representation at these conferences to show what we can do. I walked out with $1000.” That 

is when she made the decision that she wanted to do research with undergraduate students 

someday.  

Her undergraduate advisor also encouraged Darla to apply to a particular university 

where he had a colleague. “He really shaped my career… and supported me as an 

individual.” Although she did not work under his colleague, Darla felt it was helpful to have 

someone there with whom she could talk and feel safe. She stayed at that university for six 
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years through to her doctorate degree. She really enjoyed doing the research and was 

encouraged to do so. “I was really good at research and won an award for it.” 

Betty worked for her graduate advisor for 11 years through her doctorate and a post-

doctorate position. “One professor was teaching introductory classes and had a more Socratic 

discussion style.” He was looking for graduate students to assist in teaching these classes. It 

was a voluntary paid position, so the university wanted graduate students who wanted to 

teach. “I ended up engaged in a research project between the chemistry professor and an 

English professor investigating how you prepare undergraduates to write essays on exams. It 

led to conversations and all sorts of questions.” Her graduate advisor invited her to conduct 

research as a post-doc to answer some of those questions. She went to English conferences 

and workshops and changed her research area to chemistry education as a result of this work. 

“Some of my colleagues … are more typical in their research. I blur the line between 

teaching and scholarship.” 

Emma had some outstanding female college professors and mentors who helped her 

navigate the academy. It was a very challenging time for her, but her Ph.D. advisor was, but 

he was very supportive. He is retired, but they still do research together. She fell in love with 

the research her advisor was doing, and he took her on. Her advisor said he tried to bring out 

his feminine side when he advised students. 

Lily Hardy Effect 

The phrase “pay it forward” came up multiple times in the interviews, but it was more 

than that. The participants said they wanted to help students and always from a place of love. 

The quote is “You don’t pay love back, you pay it forward”(Lily Hardy, 1916). Each 

participant in this study stated they did not come from a privileged background and felt it 
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gave them a /broader perspective and understanding of their students. Darla pointed out that 

not everyone has the same opportunities and is in different places. “Someone taking remedial 

courses should not be ridiculed.” 

On the other hand, they feel it is essential to ensure students know the expectations 

and push them to reach their potential. Students recognize this, appreciate it, and often tell 

her after graduation. The women in this study recognize how the support and encouragement 

they received early in their careers made a difference and now want to pay it forward. Each is 

actively involved in the success of their students.  

In their opinion, these women’s most significant contribution to science is the support 

and mentorship they provide to their students. Whatever research they are doing, they 

involve the students. They all work hard to keep their lab equitable. They do not take on a 

graduate student that they cannot support financially nor anything that she would not offer to 

another of her students. Emma mentioned she felt fortunate to have so many students from 

underrepresented groups. She wants to ensure that “I … don’t leave them out.”  

The participants felt, however, that it was important that the student learn from 

mistakes and have the opportunity to reflect and revise assignments after providing 

comments. Separating the work students do from the students is essential. Showing respect 

and kindness to each of them is a core value for each of these professors. When discussing 

their teaching philosophy, each professor used terms and phrases such as student-centered, 

core value, equitable opportunities, and primary focus. As Darla put it, “if people have the 

right background, they can be taught. “Sometimes you have to peel back a few layers to 

discover where misconceptions or missing content is.” To find the misconceptions students 

hold, professors must be available to students and willing to spend the time. That does not 
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mean coddling the students. The professors indicated that being direct and unafraid to tackle 

challenging situations was a strength. In short, these women see themselves as teaching life 

skills to students, preparing them for a future in science, and giving them the support and 

encouragement they need to be successful.  

Institutional First Aid 

 Research Question Three addressed how the participants perceived institutional 

support. Although each participant’s university had policies in place to support the 

advancement of women in STEM, the women found these measures had limited impact on 

their careers. Alice indicated she did not “hang out in groups of all women.” Social events set 

up to be supportive were “pleasant but made her feel uncomfortable.” The other participants 

had similar feelings about these events. Some of the policies enacted for all new faculty the 

women thought were especially helpful, including the early faculty grants and release time to 

mentor students in research. Darla felt strongly that “the teaching grants early in my career 

helped get her started.” The participants felt it gave them a stable foundation from which to 

advance, although when analyzing their curriculum vitae, it was clear that gaining external 

funding was a strength for all of them. All had grants from a variety of sources and multi-

year grants. Darla has had ongoing grants from NSF for research in collaboration with her 

husband for nearly two decades.   

 All participants mentioned that travel funding for conferences and internal funding 

supported their advancement. They felt it allowed them to start research earlier in their 

careers and took off some pressure to find outside funding. They all took advantage of these 

to advance their career, but Emma also indicated that it helped provide their students with 
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research opportunities. One policy that each participant institution had in place was 

mentoring. 

 All of the participants had an assigned mentor when they arrived, but the role these 

mentors played was more as an institutional guide rather than a mentor. These relationships 

did not come to fruition in the form of long-term collaborations. These mentors helped the 

new faculty with paperwork, policies, and institutional procedures. Darla and Emma 

indicated their first assigned mentor was not a good match as they did not have much in 

common. In the second year, Emma was assigned another mentor who was a better fit and 

helped her with maternity resources and childcare. Still was not a good pairing, but it “got 

(her) questions answered when needed.”   

Critical Theory 

Research Question Four explored how critical theory provides understanding for 

women's path to full STEM professor at R3 institutions. Critical theory was appropriate for 

this study because it includes three important criteria: a minoritized population (women in 

this case), a power differential, and an effort to challenge the status quo. In its earliest days, 

higher education was exclusively the realm of men. Higher education was established to train 

men to be the decision-making body of society (Thelin, 2018). Although in some disciplines, 

such as education and the social sciences and even in biology to an extent, fields such as 

chemistry, engineering, geology, and physics remain male-dominated. Women in STEM are 

an under-represented group.  

Coerced to Comply 

The number of female professors is growing so slowly, but the positions of power, 

such as committee chairs, department heads, and deans, are still held mainly by men. This 
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power differential provides situations in which there may be coercive power of men over 

women. The departmental committees, chaired by men, may be making decisions on tenure 

applications, the topic and number of assigned classes, or leadership assignments.  

. The women in this study reported being expected to make some difficult decisions 

in order to maintain their opportunities for advancement. For example, Charlene was on 

maternity leave and yet was assigned to serve on a hiring committee. She felt she had no 

choice but to come in even though her child was just two weeks old. Charlene’s colleague 

had to come in the day after giving birth to her son. Because the other members of the hiring 

committee were the ones who would be making decisions about their career, both women felt 

they had to come in to work during their leave.  Even after coming and serving on the hiring 

committee as asked, her department head said “we have two other search committees going. 

It would be nice if you could sit on those as well.” This is just one example of how the power 

differential impacted the women in STEM in higher education in this study. Charlene was 

frustrated at times by the treatment but said “you just have to handle those things or be 

ostracized.” Darla said there continues to be a double standard for men and women, but 

Charlene says that things are changing and that “the younger generation isn’t going to put up 

with it.”  

Bias Against Women 

As mentioned in the literature review, men tend to be perceived as the group that is 

more logical, more goal-driven, and in control (Laursen & Austin, 2020). Women are 

expected to be more community-minded, nurturing, and less capable of leadership (Carnes et 

al., 2015). As Darla said, “There is an unfairness in how women are treated, but you just have 

to shrug it off.” Department and committee meetings are just an example of places that this 
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“unfairness” appeared. Alice indicated she will sometimes “just give up trying to talk” in 

meetings unless she feels strongly about the topic. On the occasions  she feels strongly about 

a topic, she will draw attention to the fact that she is being left out by saying “I guess you 

don’t want my opinion.” She has removed herself from many of those committees because 

she “wasn’t getting anywhere.” She noted that when the men talked in meetings, the others 

were listening. When the women talked, there were side conversations. All the participants 

perceived that women’s opinions do not seem to be valued as much as their male 

counterparts.  

Heavier Service Loads 

Charlene said in her interview that “you feel like you have to do more than men” to 

get the same level of respect or recognition. Emma believes “female faculty are more likely 

to be asked to do more service” than their male counterparts. She feels that “you have to stop 

yourself and “say no, I can’t do another thing – we celebrate when one of us says no (to extra 

service work).” One area where this was evident from all the participants was in advising.  

Emma indicated that female faculty have more student interactions than male faculty. 

“Not only do we have a larger advising load, but students come to us more often for advice 

even when we aren’t their advisor.” She also noted that the students were likelier to call them 

by their first name. “They respect our advice but don’t respect our title.”  

Challenging the Status Quo 

 The third reason that the critical theory is a meaningful framework for this study 

because the status quo of men in positions of power is being challenged. The participants in 

this study all feel that their careers could have been derailed if they had not had such a strong 

support network, but all have noticed a change in the climate of STEM in higher education. 
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Darla said there is still a lot of work to do, but progress is being made. Charlene indicated 

slight shifts in the student workload for female faculty as well. More women are being 

promoted to positions of power, and this is needed not just for the next generation of women 

in STEM but also for men to see that women are capable. The women in this study all served 

in leadership positions not because they wanted to be in positions of power but because they 

felt it was their duty to do so. Another common thread is that all these women are involved in 

work supporting women in STEM, from hosting events for middle school girls and helping 

them develop power goals to hosting communities in common.  

Discussion 

Inequitable service loads are discussed throughout the research of women in 

academia (i.e., Guarino & Borden, 2017; Misra et al., 2011; Mitchell & Hesli, 2013). What 

was less discussed are possible solutions to this inequity that do not require additional 

recordkeeping and burden to the women faculty. This hidden workload was not considered in 

promotion and tenure policies, but providing extra weight in promotion and tenure decisions 

to these activities may improve the number of women who attain full professor. 

 Impacting work-life balance was the willingness of spouses to share in the 

responsibilities of home life. Three women shared research and publications with their 

spouses, but all five mentioned the shared duties at home. Spouses taking the children for the 

weekend when the participant needed to finish up a paper or children traveling with them 

when conducting research, conferences, and sabbaticals were mentioned by all participants in 

this study.  

 Both the long-term and internal mentors played a role in the success of these women. 

Participants were successful in securing their long-term mentors. Having a support person 
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that saw the potential and encouraged these women was beneficial. Although the internal 

mentors were perceived as most beneficial if they were from the same demographic group, 

the long-term mentors were not necessarily from the same demographic group but were seen 

as crucial to their success. Institutions could use a support system to encourage established 

faculty to take on younger faculty for long-term relationships. These long-term faculty 

mentors could be compensated in some manner, such as release time. Having an internal 

mentor of the same demographic group was another factor that may impact the successful 

promotion to full professor by women in STEM (Mazerolle et al., 2018; Schmidt & Faber, 

2016). Having an assigned mentor within the department who does not have common 

interests was not seen as support. 

 Gender bias is more difficult to combat than providing mentors. Although anti-bias 

training is a requirement at many institutions, online training was seen as limited in its impact 

(Laursen & Austin, 2020; McClelland & Holland, 2015). Embedding anti-bias training into 

the hiring process (Fine et al., 2014; Laursen & Austin, 2020) and the promotion, tenure, and 

evaluation process may be the most impactful (Laursen & Austin, 2020). 

 Institutional support was limited to internal funding and this was perceived as helpful 

to get their careers off to a smoother and timely start. Again, this is a support provided to all 

faculty, but women saw these as impacting their careers. Policies that support all faculty may 

be a better strategy. Supports that address only a specific group can be seen as “fixing” that 

faculty segment and are ineffective over the long term (Laursen & Austin, 2020). Ensuring 

supportive places such as research stations and lab space were essential. Although the 

women’s socials were hosted to support women, they were not perceived as beneficial by the 

women in this study. Conferences that offered “speed mentoring” where women could 
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explore possible collaborators were seen as alternatives to assist women in their research, 

future publications, and ultimately promotion and tenure.  

 The factor that may be the most critical for all women in both studies is early 

experiences in STEM. These experiences were more often but not exclusively with family. 

These women, as children, were allowed to explore, experiment, and fail and were 

encouraged by family or by strong women influences in their interests. They spent 

unstructured time outdoors during their developmental years. All the women in this study 

recognized the importance of this early experience, and today, each actively encourages 

young girls’ interest in STEM careers. This may be the single most impactful strategy to 

increase the participation of women in STEM. Not only are the young women encouraged, 

they see highly successful women in academia in STEM fields. They can see the future for 

themselves.  

Discussion 

 Findings derived from the participant interviews are consistent with the literature in 

some aspects. The masculinized workplace described by Laursen and Austin (2020) and 

Britton (2017) was experienced by the participants in this study from their undergraduate 

experiences to their promotion to full professor. The incident where the participant and her 

lab partner showed up to a meeting where only the male students were given the readings 

was just one example of the undergraduate experience. The lack of respect experienced by 

the participants in department meetings and conferences aligns with studies by Avallone et 

al. (2013). One participant said that her career could have been easily derailed without the 

support of their mentors and philanthropic investment from persons in positions of power. It 

is these departmental and specific actions by leaders that, as suggested by Archie et al. 
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(2015), Britton et al. (2012), and McCoy et al. (2013), have the most significant impact on 

careers.  

 Mentors played an essential role in the success of the women in this study. Although 

a shortage of female professors available to serve as mentors was suggested as a limiting 

factor for the promotion of women (Hsieh & Nguyen, 2019; Johnson, 2014, 2017; Mazerolle 

et al., 2018), only one of these women had a female mentor. None of these women developed 

long-term collaborations with the mentors assigned by their institutions. Each sought out and 

developed mentor-mentee relationships on their own. Three of the women developed long-

term collaborations with their spouses. The mentors assigned by their institutions were 

perceived as somewhat helpful in navigating institutional policies, supporting research by 

Mazerolle et al. (2018) that internal and external mentors were essential for advancement. 

 Although three participants conducted research and published with their spouses, all 

were married and had children before tenure. The second shift, described by Hochschild 

(1989), did not have the same impact on these women as childcare and duties were shared by 

the participant’s spouses. The same cannot be said for the workplace. Women who were on 

maternity leave were coerced into retuning just a short time after giving birth to fulfill their 

obligations for search committees. All participants felt they had to do more service than men 

to gain the same respect. This supports the findings by Guarino and Borden (2017) and Misra 

et al. (2011). The reason the participants accepted the additional service work was consistent 

with Misra et al.'s (2011; 2012) finding. They felt that the work was important and necessary 

to keep the department and university going or to care for the academic community. Unlike 

Misra's studies, these women felt that giving back was an essential part of who they were as a 

person.  
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 The findings by Misra (2011) that women are less likely to chair committees or 

become department heads (Carnes et al., 2015) were not present among the women in this 

study. All participants had served in leadership positions, including department head, hiring 

committees, and associate dean. Although they had leadership positions, they were not 

immune to gender bias, as described by Laursen and Austin (2020), Carnes et al. (2015), and 

DeWelde and Stepnick (2015). The women in this study were subject to sexual comments, 

over-talked at meetings, and ideas dismissed, although they felt they had it better than most. 

Their perception was that you just had to put up with it or be ostracized.  

Limitations and Future Research 

 A limitation of this study is that all the participants were White and assigned females 

at birth. Although there were minoritized populations in the possible pool of participants, 

none chose to participate in the study after a second request. According to Wang and Degol 

(2017), women from all intersectionalities have similar obstacles. Intersectional identities 

should be explored, however, as these may combine to produce differing experiences and 

encounter different biases (Armstrong & Jovanovic, 2017; Cho et al., 2013).  

 Institutions that have applied for ADVANCE funding may have a different mindset 

toward women in STEM, and their faculty may have differing experiences. Diekman et al. 

(2015) suggested that STEM disciplines offer fewer opportunities for faculty to have a 

service-oriented career. The women in this study were active in service; although it cost them 

research time, they considered it a priority. Additional research should be conducted at R3 

institutions outside the Midwest and those not applying for ADVANCE funding for 

comparison.  
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 Maternal wall bias is the idea that women with children may be less committed to 

their position and research (Laursen & Austin, 2020; Luceno, 2006). The women in this 

study all had families, and the impact of having a family was not explicitly explored. Future 

research could include the effects of maternal wall bias and whether the bias increases with 

the number of children. Comparing maternal bias in R3 institutions on women and men could 

also be conducted.   

Conclusion 

 When the U.S. was in its infancy, universities were created specifically for men to 

become leaders in the community. Women were relegated to learning to run a household and 

raise children. Since World War II and the entrance of women into the workforce, more and 

more women are earning college degrees and have now earned half of all doctorate degrees 

but do not have parity with their male counterparts in the higher ranks and leadership 

positions in colleges and universities. There has been less advancement of women in STEM 

fields that in other content areas. A large number of studies have attempted to determine the 

causes of this disparity, including comprehensive case studies by Laursen and Austin (2020) 

and a meta-analysis by Misra (2021). Although millions of dollars in NSF ADVANCE grant 

money has been spent to study and improve the ration of male and female full professors in 

STEM, the problem remains that women still do not promote to full professors at the same 

rate as men. This study attempted to glean the background of the successful promotion of 

women at R3 institutions in the Midwest to provide information to leadership that may 

benefit their attempts to diversify their faculty.  

 The women in this study identified strategies universities can use to improve the ratio 

of men to women STEM faculty in R3 institutions. One suggestion was to change the format 
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of the women’s socials so that meaningful conversations regarding their current research 

interests are discussed. This may provide opportunities for collaboration across disciplines 

and offer the possibility of long-term collaboration. Another strategy identified that was 

somewhat helpful was the assigned mentor. Perhaps a better description would be a guide. 

Even this short-term mentor should have some commonalities with the mentee to be truly 

helpful. The long-term collaborators and partnerships that are successful were established by 

mutual agreement.  

Another strategy that the women felt was helpful was the start-up funds and internal 

grants. Although this is provided to all junior faculty, the participants perceived the funding 

as a jumpstart to their careers. They could get started on their research interests without 

having to raise funds. This was also important as they could support their students, 

supporting what I called the Lily Hardy effect. They not only want to pay it forward, but they 

also do so from a place of love. The Garden of Delight by Lily Hardy (1916) is credited with 

the phrase but not the concept.  

The philanthropic investment by persons in positions of power is not about funds but 

about investing time and scholarly support to undergraduate and graduate students. 

Institutions can encourage this by providing release time for senior faculty to work with 

junior faculty graduate or undergraduate students. The release time is necessary, but ensuring 

the work conducted as a mentor or advisor is included in annual evaluations, promotion, and 

tenure decisions is possibly more important. It will not be easy to achieve equity until such 

behavior is rewarded in an official capacity.  

Finally, institutions can address Childhood E3, but it is a long-term solution. Families 

are scattered, and the very definition of family has changed. Single-parent households mean 
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that parents may not have time or resources to offer opportunities for STEM enrichment. 

Universities can partner with local schools, after-school organizations, and non-government 

organizations to offer enrichment. This investment will not pay off in the short term but will 

pay off. It would have to be institutionalized as an investment in the future of the university 

and community. Each of these women attested to the impact it had on them.  

If we do nothing, progress will continue at its current slow pace. Making a difference 

means making a choice. We must choose to invest in the upcoming female STEM students 

and faculty. We will only achieve the critical mass of women in STEM  if we are persistent 

and overcome the resistance.   
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Section VI. Scholarly Practitioner Reflection 

  



135 

 

Introduction to Scholarly Practitioner Reflection 

  The Educational Leadership and Policy Analysis (ELPA) program required analysis 

and reflection from the start. The program was arranged so that we analyzed first what was 

familiar; then, it quickly became more challenging, but guided by selected readings, we 

gradually became more skilled. The final phase of the doctoral journey, the dissertation, has 

influenced my practice through reinforcing my reliance data-driven decision-making and 

changing my perception of the types of data that I need. The dissertation has changed my 

scholarship in that I have changed from primarily content research to women in STEM. I feel 

blessed to be able to offer some information that may be of benefit to the administration for 

their consideration in their decision-making process.  

Dissertation Influence on Practice 

 The process of writing the dissertation has influenced my practice by strengthening 

my reliance on data-driven decision-making and separating data from perception. When 

chatting with the participants for my study, they all indicated that they were lucky that they 

had not been subject to discrimination and bias as some of their colleagues had. However, as 

the interview progressed, issues that I would certainly describe as biased, derogatory, and 

demeaning came to light. The participants’ perception was that they had not been subjected 

to discriminatory behaviors when they had. They could recognize discrimination when 

inflicted on another but did not classify the same actions as discrimination when directed at 

themselves. This has caused me to rethink the climate surveys colleges and universities 

regularly administer.  

I understand that MSU will be administering another climate survey in the coming 

year. I appreciate the time, effort, and expense that goes into these surveys as the ADVANCE 
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committee on which I serve has been involved in adding questions to the survey to gather 

data for the efforts to improve gender equity on our campus. It is important for leaders to 

both gather good data and to act on that data to facilitate change (Zettelmeyer & Bolling, 

2014). Although interviews and focus groups, such as the data gathered in our focus groups 

with STEM faculty on the MSU campus, are much more time-consuming and costly, I feel 

the data gathered is much more accurate. These surveys, administered to faculty, staff and 

students, is useful but if data is to be useful in solving real world problems, it needs to be the 

most best data possible and from multiple sources. I believe that the administration wants to 

make improvements in the climate at MSU and gathering data is a useful tool to achieve that 

goal (O’Leary, 2005). According to Manoharan et al. (2023), organizations who incorporate 

data-driven decision making outperform organizations who do not. Although this is a 

reference to the business world, I believe this applies to higher education and the issues that 

we are facing. This is just one example of how writing this dissertation has influenced how I 

consider data.  

I try to be practical, looking at everything through a lens of return on investment, 

using data to guide my practice. Time is one of our most precious resources and a limiting 

factor in our accomplishments. As a schoolteacher, I have used data to make classroom and 

instructional decisions for nearly 30 years. I have to say; however, I am much more 

intentional and include not just scores and quantitative data. In my GRY240 Earth Science 

for Educators class, I am responsible for igniting, if not a love of science, at least an 

appreciation for science in addition to content. These students are going to be teachers in 

elementary or middle school. If they end up disconnected from science in my class, they will 

not be effective science educators, and I will have failed. Since I began the dissertation 
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process, I have started including discussion questions and making notes of student responses. 

It is a better use of time to ask a few questions and make changes to the learning experience 

than to continue learning activities that are not effective. The exams and labs tell me if they 

get the content, but their perception cannot be captured that way. This semester, I have 

required each student to come to talk with me as part of their final. I have taken notes and 

made changes to improve the learner experience in my class. Another way I have started 

collecting information and applying it to my class is by analyzing the Missouri Content 

Assessment (MoCA) scores, the certification test, for elementary and middle school science 

preservice educators.  

Data are helpful in addressing real-world problems (O’Leary, 2005). A real-world 

problem for my students is passing their certification test. Some students do not see how they 

will use the information presented. While I am continually connecting science to real-world 

examples and how this information is assessed on the Missouri Assessment Program (MAP) 

test, they are convinced they will never teach science and do not need the information. 

Something they will all have to do is take the MoCA for certification. Going through the 

scores, I can look for areas of weakness and amend the learning activities to meet their goals 

better. I have started sharing these scores when we are doing the lecture and learning 

activities. I have even had the students look at their notebooks and labs to see which items 

might help them study for the exam better. In addition to the practices I have added in my 

GRY 240 class, I have changed some practices in how I conduct student-teacher 

observations.   

When conducting observations, we are to observe the actions of the student-teachers 

and the students in detail and then assign a value. After each observation, I meet with the 
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student-teacher to discuss their perceptions of the lesson. One of the College of Education’s 

objectives is to make sure our graduates are reflective practitioners. Once our students 

graduate, they will be alone in their classroom a majority of the time with only random, 5-

minute observations from the principal. The student-teacher must be able to reflect on and 

evaluate each of their lessons. I spend much more time guiding the student through 

evaluating their own performance. Using the scoring guide, the student determines their score 

and together we formulate comments to be reported to the Department of Elementary and 

Secondary Education as well as SMART goals for their next observation. We also review 

assessments the student teacher has administered since the last observation. We review the 

evaluation items, student scores, and whether the items effectively evaluate the content. 

Together, we gather data and immediately put it to use, and in the process, we both improve.  

The processes learned during the doctoral program, such as working in teams 

effectively, have proven very useful. Information on diversity I have put into use too many 

times to count, including successfully pointing out bias in a search committee. The program 

gave me the confidence to do that. It also got me interested in researching women in STEM. 

While in my current position, I have had the opportunity to participate in three NSF grants. 

Two of these sizable grants were related to women in STEM, and the third was to work with 

under-represented groups, including young women, and encourage their interest in STEM. 

While I find working on grants and conducting research rewarding, that is as a team, and has 

an ultimate purpose to make a difference for people. This process has confirmed that I do not 

want to move to a tenure track position and have the responsibility of publishing to keep my 

job. I much prefer working with students, doing the service work that so many articles 

discussing women in STEM say is inequitable, working on grants, working with teachers, 
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and recruiting/encouraging young people to explore their STEM side. Writing this 

dissertation has been stressful and frustrating, but the process I feel has encouraged me to 

include more qualitative information in my practice.  

Dissertation Influence on Scholarship 

My position at Missouri State does not require a research and publishing component. 

While the publishing still holds little interest, I am more interested in the research, 

particularly for girls and women in STEM. Like the women in my study, I had early 

experiences in STEM, early encouragement, mentors, and role models. Unfortunately, these 

early experiences are not available to everyone. This was the impetus for one of the NSF 

grants. The grant supports mentors from the same demographic group from the community, 

mentoring by graduate students from MSU, and the opportunity to do research at MSU under 

the supervision of a professor or graduate student from the same demographic group. 

Mentors from the same demographic group increase mentees’ persistence and advancement 

(Mazerolle et al., 2018). The students who participate in the program will be recommended 

by their classroom teachers and those who might most benefit.  

Another barrier for women in higher education, according to Misra (2021) and many 

others, is issues with work-life balance. Women are more likely the caregivers for children 

and possibly elderly parents leaving less time for research impacting promotion and salaries 

Ruben et al. (2014). Hochschild (1989) calls these extra duties at home a “second shift.”  

While MSU lists the child development center and Greenwood as amenities for 

faculty’s children, the reality is that they are at capacity and often are not options for new 

faculty. Our NSF committee worked with the Chamber of Commerce and Human Resources 
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to get a list of available childcare resources and opportunities assembled and available on the 

Human Resources website.  

Another issue with women in STEM is the two-body problem. With 54% of women 

in STEM having a trailing spouse who is also an academic (Laursen & Austin, 2020), women 

are sometimes forced to leave their position if their spouse is unsuccessful in securing 

employment. MSU has an unspoken policy that they will assist in finding a spouse a job, 

whether in the university system or in the greater community. This policy was on the website 

but well hidden. Asking the potential hire if they have a spouse is not permitted due to equal 

employment regulations. Interviewees do not often ask for fear it will potentially cost them 

the offer. We offered a solution of a person to guide the potential hire around the campus 

who was not part of the hiring committee. This person could direct them to resources and 

have those conversations that would be illegal for others in the department. 

 I plan to present this dissertation at the spring 2024 ARC Convening and the 

Association of Women Geologists conference in April 2024. I am working on a paper and 

poster with two colleagues regarding how the pandemic may have made Zoom interviews a 

more acceptable format for research. I felt an incredible sense of humility when I was asked 

to write a report on the focus groups a colleague and I conducted here on campus regarding 

the perceptions of women in STEM for the provost. I am encouraged that they are interested 

in the topic, but I understand that interest will only last as long as we keep the flow of 

information going.  

I plan on continuing the work that started as this dissertation. In this study, I 

interviewed women from a limited number of professional degree-granting institutions. I 

want to interview a larger group to see what solutions can be found for the service load 
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inequity described by Misra (2021), Laursen and Austin (2020), and Gaurino and Borden 

(2017). Research into workload inequities is vital if the number of women full professors in 

STEM are to reach critical mass. I worked with a fellow instructor who serves on the faculty 

senate to develop a list of potential solutions to this invisible workload. We came up with a 

few answers that did not involve extra work for the women the policy was meant to help. 

This additional work is generally not considered for a promotion, but it is essential to keep 

the university running smoothly and serving our students (Guarino & Borden, 2017).  

MSU is beginning a fairly involved implicit bias training for search committees and 

department heads. Research suggests online mandatory bias training may have a limited 

impact (Laursen & Austin, 2020). Because this training is interactive and requires responses 

that illicit thought, it will be interesting to see what if any, impact this has on hiring women 

and minoritized groups. Having a diverse workforce will make our institutions of higher 

learning more inviting to our diverse students. Since summer two and our project on the year-

to-year retention of first-generation and minoritized groups, I have been trained as a 

proactive advisor and working with our at-risk advisees. Although I have not yet had the time 

to develop a project to track the students in our department, it is on my radar. One of my 

favorite quotes from the program is, “access without support is not opportunity” (Tinto, 

2008). We owe it to our students to figure out how to support them. We need to have many 

conversations. Programs that help one student has been said to be fixing the student. The 

student does not need fixing. It is the system that needs an overhaul. I am excited about the 

programs Dr. Kelly Wood is initiating, and I am once again humbled to be asked to serve on 

the committee and cannot wait to do my part.  
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Conclusion 

Our journey began with the Strengthquest© self-examination. That self-reflection and 

examination continue daily in my work. This program has challenged me to spend some time 

in introspection. Evaluation plays a more prominent role in my position than I had 

envisioned. Recently at a meeting with Dean Jahnke and others working on a few additional 

climate questions on the university-wide student, faculty, and staff survey. We had all 

attended a workshop on gathering meaningful data sponsored by AAAS. One of the 

committee members mentioned that they had held a social for the women in their college. 

Two of us immediately asked if he had collected evaluations. We were interested in how they 

were perceived since such events are sometimes awkward for the women who attend. I see 

data as a means to enact change. Data is expensive, and someone has to collect, organize, and 

house it but is so important to make meaningful change.  

In short, writing this dissertation and reflection has taken me out of my comfort zone 

and yet made me feel empowered. Looking at myself through the same lens I have used in 

my dissertation, looking at my own shortcomings has been uncomfortable, but I feel I have 

grown from the experience. As Laursen and Austin (2020) state, we all have biases. We can 

never eliminate them, but we can examine them and mitigate them.  

This program has given me some tools to facilitate change around me, although I 

need many more tools. It has given me the ability to look at the world and ask questions and 

the tools to start figuring out at least part of it. My research interests are grounded in making 

a difference. As a result of the ELPA program, the research I have begun and writing this 

dissertation, I am asked to be part of discussions and projects for which I would not have 
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previously been considered. It has provided an incredible opportunity for which I will always 

be grateful to the faculty of the program.  

“Sometimes you can’t see what you’re learning until you come out the other side.” 

Gal Gadot (Wonder Woman 1984). Now that I am on the other side, I can see how much 

further I have to go on my learning journey.   
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Appendix A Request for Participation 

[Full Professor] 

[R3 Institution] 

[Address] 

[City, State Zip] 

Dear: [Dr. ] 

I am a doctoral candidate in the Educational Leadership and Policy Analysis program at the 

University of Missouri-Columbia. In addition, I am an Instructor in the College of Natural 

and Applied Sciences at Missouri State University. My dissertation, entitled “Persistence 

Overcomes Resistance: The Journey of Women in STEM to Full Professor,” focuses on 

documenting the common factors of women full professors in STEM at Professional Degree-

Granting (R3) institutions. Since 1977, the NSF Advance grant program has supported 

research into the barriers faced by women in STEM. These studies have been well-

documented by Austin and Laursen (2020) and Misra (2021), to name a few. 

For this study, women STEM full professors at R3 institutions have been asked to participate. 

Participants will be asked to complete a short demographic survey of fewer than 5 minutes, 

provide their curriculum vitae to establish a career timeline, and participate in an interview 

that will last approximately one hour.   

I understand the demands your busy schedule places on you, but I hope you will consider 

participating in further research. If you have any questions or need further clarification 

regarding my study, don't hesitate to contact me at 417-224-5219 or 

MCardenJessen@MissouriState.edu. Otherwise, I look forward to hearing from you and 

appreciate your sincere consideration. 
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Respectfully, 

Melanie Carden-Jessen 

Higher Education Doctoral Student 

Missouri State University 

 

Adapted from Jensen, S. (2019). Women in STEM: Strategies and recommendations for 

academic women and institutional leaders. Theses and dissertations. 

https://scholarworks.uark.edu/etd/3473 
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Appendix B Consent to Participate in Doctoral Dissertation Research 

Invitation to Participate 

You have been asked to participate in a research study about women's lived experiences in 

higher education who have advanced to STEM full professor. Institutions with a Carnegie 

Classification of Professional Doctorate-granting status (R-3) are the focus of this study.   

What You Should Know About the Research Study 

Who is the Principal Investigator? 

Melanie Carden-Jessen 

MCardenJessen@Missouristate.edu 

What is the purpose of this research study?  

This research study aims to understand the common factors of women full professors in 

STEM at R-3 institutions and how these factors have impacted their advancement. This 

interview aims to get your feedback on factors that may have positively impacted advancing 

the careers of women in STEM disciplines.  

Who will participate in this study? 

This study's target number of participants is ten female STEM full professors from 

Professional Doctorate-granting institutions in the Midwest United States.  

What are the participants being asked to do? 

Participants are asked to complete a short demographic survey, provide an updated 

curriculum vitae, and participate in an approximately one-hour Zoom interview. Interviews 

will be recorded and then transcribed with all identifiers removed. There will be an 

opportunity to review interview transcripts as a member check.  

What are the possible risks or discomforts?  

mailto:MCardenJessen@Missouristate.edu
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There are no expected risks or discomforts for any participant.  

What are the benefits of this study? 

This study will expand the knowledge base on successful STEM women and increase the 

number of full professors in higher education.  

How long will the study last? 

The study will take place over a two- or three-month period, but each participant's 

involvement will be limited to the one-hour interview and possible member checking.  

Will there be any compensation for the participants? 

There will be no compensation to the participants in this study.   

Will the participants have to pay for anything? 

There are no costs to the participant for the study. 

What are the options if a participant does not want to participate? 

Participation is entirely voluntary. In addition, the participants may choose to terminate 

participation in the study at any time.   

How will my participation be kept confidential? 

 Confidentiality will be kept to the extent allowed by State and Federal laws. Transcripts will 

be reviewed, and identifiers removed. The interviews will be recorded on a separate hard 

drive and housed in the researcher's office. In the report, Roman numerals will be used to 

protect participant identity.  

How will the information gathered be used? 

Data collected will be reported in a dissertation in partial fulfillment of an EdD in 

Educational Leadership and Policy Analysis at the University of Missouri-Columbia. In 
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addition, data may also be used in future publications while still maintaining the anonymity 

and confidentiality of the participants.  

Contact Information 

Melanie Carden-Jessen:   

Office: 417 224-5219 

e-mail: MCardenJessen@MissouriState.edu 

 

I understand this information and agree to participate fully under the abovementioned 

conditions. You may type your name as your electronic signature. 

Name of Participant: 

_______________________________________________________________________ 

 

Signature: _____________________________________ Date: ___________________ 

 

 

  

mailto:MCardenJessen@MissouriState.edu
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Appendix C Demographic Survey 

Name: 

E-mail: 

Year of birth: 

Gender assigned at birth:  Male / Female / Other / Decline to answer 

Gender:  Masculine / Feminine / Androgynous / Transgender / Fluid / Other / 

Decline to answer 

Race/ethnicity:  White / Black / Chicana or Latina / Native American / Asian or Pacific 

Islander / More than one ethnicity (please describe) / Decline to answer  

___________________________ 

Discipline:  Physics / Chemistry / Technology / Computing / Engineering / Mathematics / 

Other 

If other, specify:  

_______________________________________________________________ 

Relationship status:  Married / Committed partner / Single / Other / Decline to answer 

Approximately how many times have you been published in scholarly, peer-reviewed 

journals? 

________________________________________________________________________ 

How often have you been a principal investigator (first author) on published research?   

________________________________________________________________________ 

How many times have you presented research findings at national conferences or meetings? 

________________________________________________________________________ 
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Have you ever received an award for original scientific research? If yes, how many? Please 

list. 

________________________________________________________________________ 

How much have you received in internal or external funding for your research? 

________________________________________________________________________ 

Before college, did you ever participate in a STEM enrichment program such as a science or 

math summer camp? Yes / No 

Adapted from Delelaita-Mullet, D., Rinn, A. N., & Kettler, T. (2021). Catalysts of women’s 

success on academic STEM: A feminist poststructural discourse analysis. Journal of 

International Women’s Studies, 22(1), 83-103. 
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Appendix D Interview Questions 

1. Tell me about your journey to becoming a STEM professor.  

a. Follow-up questions: 

i. What influenced your choice?  

ii. When did you first realize that you wanted to pursue a STEM career?  

iii. How did people around you respond to your choice? 

2. Describe a specific event in your education or career that you found supportive or 

positive.  

a. Follow-up questions:  Describe your memory: setting, people, impressions, 

and feelings. 

3. Think of someone who influenced your success. How has that person been involved 

in your success? 

a. Follow-ups:   

i. What are the circumstances of your relationship? 

ii. What has been the person's impact on your career? 

iii. What are your feelings about the person? 

4. Describe a positive or supportive place that is or was part of your work life.  

5. Think back to an important transition in your career that marked advancement or 

recognition. Describe the transition.  

a. Follow-ups: 

i. What were the events leading up to the transition? 

ii. Who were the people involved? 

iii.  What were your thoughts and feelings during the transition? 
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6. Can you describe a childhood STEM memory in as much detail as possible? 

a. Follow-ups:   

i. Who were the people? 

ii. Is there a specific place or event associated with this memory? 

7. Tell me about your personal qualities or characteristics that you have found helpful 

throughout your academic life. 

8. Tell me about a difficult decision you had to make at some point along your career 

path.  

a. Follow-ups:   

i. Discuss the decision,  

ii. What were your options?  

iii. What were your thoughts and feelings throughout the process? 

9. What self-care regimens have supported your well-being or mental health?  

10. What institutional policies have been in place to support your advancement?  

11. Tell me about your fundamental beliefs or values if you're comfortable doing so. 

What role do they play in your academic life? 

12. Is there anything else you would like to share? 

 

Questions adapted from: 

Delelaita-Mullet, D., Rinn, A. N., & Kettler, T. (2021). Catalysts of women's success on 

academic STEM: A feminist poststructural discourse analysis. Journal of International 

Women's Studies, 22(1), 83-103. 
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