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Abstract

The underrepresentation of women in STEM disciplines has negative consequences (Hill
et al., 2010; Margolis & Fisher, 2002) and the persistence of women in this field does not fix the
underlying systemic and relational factors shaping their experiences. A gap remains in
understanding how women’s interactions with academic advisors influence their self-efficacy, a
primary component of academic persistence, within these fields. To address this gap, this study
employs a general interpretive qualitative approach (Merriam & Tisdell, 2016) to explore the
persistence and self-efficacy building of women (n=20) in STEM programs. and the role of
academic advisors. Grounded in Bandura's (1977, 1986, 1997) self-efficacy as a conceptual
framework, this study examines how women build self-efficacy in masculinized STEM spaces
through key personal and academic interactions. Drawing on in-depth interviews, the data
reveals that individual accomplishment, parental and peer influence, sense of community and
belonging, and institutional support are factors in shaping academic self-efficacy. Interestingly,
for most of the participants in the study, the role of the academic advisor came secondary to
these other influences. This study contributes to the broader understanding of women’s
persistence in STEM and highlights their perceptions of the academic advisors' role in building
self-efficacy. In examining how academic self-efficacy was built and maintained for the
participants, I was able to see the salient autonomous and social sources of academic self-
efficacy and how interactions with academic advisors are perceived in building academic self-
efficacy. Based on these findings, recommendations are offered for academic advisors and
academic advising administrators to address structural barriers that create challenges to
formulating holistic interactions for women STEM students, which may assist in building

academic self-efficacy.
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Chapter 1: Introduction

In this chapter, I provide the problem statement, purpose statement, and research question
for this study. Following this is a contextualization of science, technology, engineering, and
mathematics (STEM) including the importance of studying the persistence and retention of
women in STEM majors. Finally, I review the evolution of academic advising in postsecondary
education.
Problem Statement

The lack of women in STEM disciplines results in negative consequences for innovation,
creativity, and competitiveness (Hill et al., 2010). When women are not involved in the processes
of developing innovations or designs, then the needs and desires that are specific to women can
be unaccounted for and neglected (Hill et al., 2010). Margolis and Fisher (2002) provided
examples of how innovation and creativity are stifled within STEM fields because of the low
number or absence of women. The examples range from mundane, everyday items and activities
to more serious and potentially life-threatening. One example of the mundane centered on early
voice-recognition and video-conference systems that literally did not hear or see women. These
early systems were calibrated to a deeper-toned voice, or what would be considered a typical
voice tone for a man (Margolis & Fisher, 2002). An example of a dire consequence involves
what was intended to be a safety innovation that ended up having deadly consequences —
automotive airbags. A group comprised mostly of male engineers customized the first design of
automotive airbags for adult male bodies and did not make design considerations for women and
children, which resulted in unnecessary fatalities. The persistence of women in STEM fields
could have implications for greater and broader representation, as well as better innovations and

designs that affect women daily.



Additionally, the lack of women in these disciplines has implications for the ability of the
United States to compete in a global economy (Hill et al., 2010). Through the late 1990s and
especially into the 2000s, several government offices and agencies expressed concerns about
STEM majors that have been identified as areas of national need (Goan et al., 2006). By 2017,
little progress was made in increasing these areas, especially with women, as the United States
Department of Commerce reported that women accounted for 24% of STEM workers (Noonan,
2017).

Problematic perspectives associated with gender and gender roles do not vanish when
women persist in STEM majors, as expectations associated with essential characteristics of
femininity remain relevant. For instance, when Astronaut Sally Ride was training for the STS-7
mission to be the first American woman in space she was approached by a group of NASA
engineers, composed mostly of men, to determine what items were critical to include in a
makeup kit for this historic mission. Ride recounted this experience in an interview that was part
of the Johnson Space Center Oral History Project:

So, they came to me, figuring that I could give them advice. It was about the last thing in

the world that I wanted to be spending my time in training on. So, I didn’t spend much

time on it at all. But there were a couple of other female astronauts, who were given the
job of determining what should go in the makeup kit, and how many tampons should fly
as part of a flight kit. I remember the engineers trying to decide how many tampons
should fly on a one-week flight; they asked, ‘Is 100 the right number?’ ‘No. That would
not be the right number.” They said, ‘Well, we want to be safe.’ I said, ‘Well, you can cut

that in half with no problem at all.” [Laughter] (Ride, 2002)



From this we can see how women in STEM are held to meeting a standard of femininity or
checking boxes of what society determines is appropriate for women.

In contrast, Banchefsky et al. (2016) found that women who have what is considered to
be a feminine appearance are less likely to be perceived as scientists and more likely to be
perceived to work as teachers or journalists than as scientists. As this counters Sally Ride's
experience, it demonstrates that women seemingly cannot win in masculinized spaces — they
either need normative aspects of femininity added to exist as a woman in a masculinized field or
they are too feminine to be taken seriously in STEM. Even though these examples may represent
extremes, they demonstrate how STEM fields are further complicated terrain for women to
navigate.

Within STEM spaces in higher education, gender essentialism remains pervasive. A
common approach has been and continues to be attempts to make these disciplines more
appealing to women by feminizing the fields or “pinkwashing” (Heybach & Pickup, 2017).
“Pinkwashing” relies on misconceptions of gender and uses what society has conceived to be
normative interests for women to make a masculinized field appear more woman friendly. This
is not to say that women in STEM cannot be interested in or like things that are considered
feminine (such as makeup or the color pink); however, it is to confront the problematic idea that
retention and persistence can be addressed by adding these elements to STEM in the hopes that
these elements will make the field appealing to women. This approach does little, if anything at
all, to adequately address the issues that are deeply embedded within the institutional structures
of STEM and furthers wedges women STEM students into social norms for their gender.

In the same way that the statistics representing women in the overall workforce contrast

with those of women in the STEM workforce, the overall number of women pursuing post-



secondary education continues to drastically differ from the number of women pursuing degrees
in STEM fields. According to the United States Bureau of Labor Statistics, women made up
56.8% of the labor force in 2022, yet in the same year women accounted for 26% of the STEM
workforce. Additionally, the number of women pursuing higher education has and continues to
outnumber men as 9.2 million women versus 6.6 million men were enrolled in degree-granting
institutions of higher education (National Center for Education Statistics, 2022). This fact was at
the center of a controversial statement made by then-President of Purdue University Mitch
Daniels in February 2022 (Flaherty, 2022). In an annual open letter to the Purdue University
community, Daniels (2022) attempted to address the gender gap in overall enrollments and stated
that the university was contributing to keeping the higher education gender gap suppressed with
a rough average of 57% men in the undergraduate population compared to other schools that
were at 40% or lower. For context, Purdue University is considered a leading institution of
higher education in STEM, specifically engineering. Daniels added, “There is no intention
behind this against the trend position, and no mystery about the reasons. Young men and women
select into various disciplines at very different rates, and the STEM subjects which are relatively
predominant at Purdue tend to attract men” (Daniels, 2022, p. 7). This statement drew criticism
in the form of an open letter originally signed by over 1,250 members of the engineering
community as well as allies at Purdue as it stood as an example of how the experiences of
women in STEM are misunderstood and even invalidated (Open Letter from Purdue women
faculty in engineering to Pres. Daniels, 2022). Additionally, Daniel’s statement reflected a
problematic perspective regarding how academic disciplines and career fields remain perceived

as feminine or masculine.



Furthermore, women are shown to have lower self-efficacy beliefs in STEM academic
areas (MacPhee et al., 2013). Self-efficacy is a person’s belief in their ability to complete tasks to
achieve a goal (Bandura, 1977, 1986, 1997). The absence or lack of self-efficacy puts women
STEM students at a greater risk for attrition (Heilbronner, 2013). The role of self-efficacy in the
persistence of women STEM students is reviewed further in the following chapter.

To demonstrate how academic advising can fit into the persistence or departure of
women from STEM disciplines, we look to the recollection of Liz, a meteorologist, who on
February 15, 2023, used a Facebook post to commemorate the issuance of her first severe
thunderstorm watch, which was also the first watch issued by a woman at the National Weather
Service Storm Prediction Center. Beyond this historic occurrence, Liz also shared that the
academic advisor she interacted with as a first-year student directed her to change her major and
suggested that she would not make it in the meteorology program at the university she attended
(Leitman, 2023). While Liz persisted in the meteorology major, earned a degree, and became a
professional meteorologist, her example highlights how interactions with an academic advisor
can be pivotal. Furthermore, whether or not her academic advisor used those precise words is
also of little consequence as it is the understanding and meaning derived from the interaction that
had the potential to influence her persistence in or departure from a STEM discipline.

Purpose Statement

Empirical research explicitly connecting academic advising to retention is lacking
(Young-Jones et al., 2013). As Young-Jones et al. (2013) pointed out, several studies focus on
student satisfaction with the advising process (Campbell & Nutt, 2008; Hemwall & Trachte,
2003; Light, 2001; Propp & Rhodes, 2006) rather than studying connections between academic

advising and student success. Many of these same studies also connected satisfaction with the



advising process to student retention and persistence; therefore, suggesting that a student’s
satisfaction with their academic advisor or advising processes at their institution is linked to
student retention. This perspective discounts numerous aspects of advisor/student interactions
and relationships. Furthermore, much of the empirical research (Tippetts et al., 2020; Levinstein,
2020; Young-Jones et al., 2013) that does attempt to measure the influence of academic advising
has on student retention and persistence is conducted using quantitative methods. Because of the
nature of quantitative research, a gap persists in exploring and understanding the interactions that
the student has with their academic advisor, as quantitative research seeks to establish and
measure relationships between variables and does not allow for the emergence of understanding
to formulate from the exploration of multiple meanings of individual interaction or experiences.
Additionally, the students’ experiences that shape their perceptions of their academic advisor’s
influence on their persistence are missing from studies that employ quantitative approaches. A
qualitative study allows for further understanding and exploration of women STEM students’
perspectives of their interactions with their academic advisors and how those interactions may or
may not have been perceived to influence their persistence within STEM majors. Moreover,
much of the literature (Creamer, 1980; Cuseo, n.d.; Drake, 2011; Habley, 1981; Kuh, 2001; Kuh
et al., 2005; Nutt, 2003; Pascarella & Terenzini, 1980; Tinto, 1987, 1993, 2012, 2016)
concerning student retention and persistence is concerned with the topic at the institutional level.
While institutional retention and persistence, and ultimately degree attainment are important,
studies at the macro level do not address the nuances concerning the retention and persistence of
women in STEM disciplines.

The purpose of this study is to understand the perceptions that women STEM students at

a public, four-year research university located in the south-central region of the United States



have concerning their academic advisor’s influence on their persistence in STEM disciplines.
Their academic advisor(s) could be a primary role academic advisor, a faculty advisor, or a
combination of the two. A study of this kind could offer academic advisors who work with
women STEM students the opportunity to reflect on their interactions with these students and
consider how those interactions are perceived to be influential for women STEM students’
persistence decisions. This study also offers insight for advisors concerning how their
interactions with women STEM majors are perceived to influence aspects of major persistence,
which could encourage the evaluation of practices and approaches in academic advising.
Furthermore, this study is also relevant for advising administrators who develop strategic plans
and policies concerning academic advising within the higher education system.

Research Question

As mentioned, the goal of this research is to explore and understand the perceptions
women STEM students have concerning their academic advisor’s influence on major persistence
based on interactions with their academic advisor.! From this, the research question for this study
is: Within the scope of academic major persistence, how are key academic and personal
interactions, such as those with an academic advisor, perceived by women STEM students?

The study is significant for two primary reasons. First, this study provides insight into a
primary component of persistence for women in STEM and explores the how key academic and
personal interactions are perceived to influence this component. Second, it adds to the existing
literature and provides a qualitative understanding of the academic advising experience and
interactions of women STEM students. Furthermore, the results of this study could influence

advising practices and thereby affect the retention of women in STEM majors. For these reasons,

! Consistent with Tinto (2012), the word “persistence” will be used when exploring the student’s view and
“retention” for the institution’s view.



this study has the potential to be meaningful for those who hold an academic advising role,
advising administrators, and women students pursuing STEM majors and careers.
STEM Context

STEM is an acronym used to group academic disciplines related to science, technology,
engineering, and mathematics. According to the American Association of University Women
(AAUW), STEM includes the “physical, biological, and agricultural sciences; computer and
information sciences; engineering and engineering technologies; and mathematics” (Hill et al.,
2010, p. 2). When defining STEM, the specific disciplines that constitute science, technology,
engineering, and mathematics tend to depend on the agency, institution, or organization making
the determination. For this study, I adhere to a definition of STEM that mirrors the disciplines
recognized by the National Center for Education Statistics and excludes social, behavioral, or
economic sciences. The areas of biological and biomedical sciences, computer and information
sciences, engineering and engineering technologies, mathematics and statistics, and physical
sciences and science technology are both general and specific enough to account for the
inclusion of an array of STEM disciplines within this study’s site and allow for a more focused
exploration of the experiences of undergraduate women students who are pursuing majors that
are masculinized and dominated by male students and faculty.
Persistence and Retention of Women in STEM

Even though the number of men and women participating and performing well in STEM
disciplines in primary and secondary school settings is essentially equal, women do not pursue
and complete STEM degrees at the same level as men (Hill et al., 2010). Here it is important to
clarify that STEM areas are not a monolith. The experiences of women students in the specific

academic areas that comprise STEM can be varied based on numerous factors, such as



representation. For example, according to Hill et al. (2010), the biological sciences experience
greater gender parity than other STEM areas. However, this does not take away from this
importance of examining the persistence of women in STEM but highlights the nuance of the
broad academic and professional categorization of STEM.

Shaw and Barbuti (2010), examined patterns of persistence in intended college majors
with particular attention on STEM disciplines and observed that women were not as likely to
persist in STEM majors as men. More recent data from the National Center for Education
Statistics displays the lopsidedness related to gender, as women made up 38% of the number of
STEM (biological and biomedical sciences, computer and information sciences, engineering and
engineering technologies, mathematics and statistics, and physical sciences and science
technologies) bachelor’s degrees/certificates conferred in 2020-2021.2 While there is data that
present similar retention rates for men and women in undergraduate STEM majors (U.S.
Department of Education, National Center for Education Statistics, 2000, Xie & Shauman, 2003
as cited in Hill et al., 2010), retention rates alone cannot correct the disproportional
representation, given that women comprise a smaller portion of STEM students by the time
students have declared a major (Hill et al., 2010). To put this into numbers, a retention rate of
80% is not the same number if there are 400 men and 100 women. Further, departure from
STEM pathways typically occurs during the second year of college (Brainard & Carlin, 1998)
and could center around a misalignment of perceptions of confidence in ability and performance.

Colleges and universities are ultimately where students become scientists, engineers, and

mathematicians (Hill et al., 2010). A portion of time at colleges and universities involves

2 Represents post-secondary institutions from all 50 states and the District of Columbia that participate in Title IV
federal financial aid programs.



interacting with academic advisors, which could potentially affect student success and has the
potential to influence the persistence decisions of women pursuing a degree in a STEM
discipline.
Evolution of Academic Advising

Academic advising has a longstanding presence within higher education and in some
form or fashion has been evident since early American higher education institutions came into
existence. According to Gordon (1994) “academic advising has played an important role in
higher education since the time of the colonial colleges” (p. ix). Cook (2001) shows that in the
17th and 18th centuries, college presidents and faculty held the responsibility of advising
students concerning “extracurricular activities, their moral life, and intellectual habits” and these
administrators acted in loco parentis, or in the place of parents. In the late 1820s, the first known
formal system of academic advising in which each student had a faculty member who served as
their academic advisor was introduced at Kenyon College (Cook, 2001). The role of academic
advising continued to evolve and expand over time, but more than a century passed before
academic advising became a defined and examined activity within higher education (Cook,
2001). With the evolution of higher education, academic advising also broadened in both scope
and function (Gordon, 1994). As academic advising became a more defined practice within
higher education and began to emerge as a profession, especially with the birth of a professional
association, formal definitions of academic advising followed.

Many definitions exist for academic advising, and each definition provides direction for
practice and demonstrates the importance of academic advising in postsecondary education.
Habley (1981) defined academic advising as creating a mediation to alleviate the tension that

exists between a student’s expectations and the realities of the educational environment. Kuhn
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(2008) defined the practice of academic advising as an institutional agent providing perspective
or guidance to a college student concerning academic, social, and/or personal matters. An
academic advisor may provide direction to inform, counseling, mentoring, and/or teaching. In
2006, NACADA: The Global Community for Academic Advising introduced a Concept of
Academic Advising that focuses on three components of academic advising: curriculum,
pedagogy, and student learning outcomes.? In summation, the NACADA Concept of Academic
Advising states:
Academic advising, based in the teaching and learning mission of higher education, is a
series of intentional interactions with a curriculum, a pedagogy, and a set of student
learning outcomes. Academic advising synthesizes and contextualizes students’
educational experiences within the frameworks of their aspirations, abilities and lives to
extend learning beyond campus boundaries and timeframes (NACADA: The Global
Community for Academic Advising, 2006).
Each definition demonstrates that the interaction between the academic advisor and the student is
at the center of academic advising. Additionally, each definition serves to expand the perspective
that the interactions between the academic advisor and student are more than simple
conversations about course enrollment for the following semester and the completion of degree
requirements.
Like many practices in higher education, academic advising evolved in response to the
changes in the needs of students and no longer relies solely on a prescriptive approach in which
it was initially established (Crockett, 1985). Based on these definitions, advising should consist

of meaningful exchanges and conversations that are central to a student’s growth and

3In 2017, the National Academic Advising Association became NACADA: The Global Community for Academic
Advising.
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development. Moreover, King (1993) describes academic advising as the “only structured
service on our campuses that guarantees students some kind of interaction with concerned
representatives of the institution” (p. 21). Furthermore, advising links students to an array of
support services, and most importantly advisors have a central role in assisting students with
their integration into the academic and social environments at colleges and universities (King,
1993). In addition to being concerned with student development, student support, and
integration, academic advisors can also play the role of personal mentors to many of their
students. According to Wade and Yoder (1995), academic advisors must build and maintain
rapport and trust with their students while also focusing on the needs, development, and growth
of each student.

The evolution of academic advising explains the advisor’s positioning to help students in
their adjustment, navigation, development, and achievement within higher education. While
broadly explored and not applied to a specific major or discipline, the definitions and functions
of academic advising suggest that academic advising is an important element of postsecondary
education and that academic advisors are situated to influence and affect their students’
collegiate experience, for better or worse. For this study, an academic advisor is either a primary-
role academic advisor whose predominant job function is to advise students or a faculty advisor
who serves as an academic advisor while simultaneously holding the primary responsibilities of
teaching courses and/or conducting research. The provided definitions and descriptions provide a
foundation for the discussion of the role that academic advisors have related to college student
persistence and retention.

Considering the positionality and stated importance of academic advising in the higher

education environment, this study examines the experiences and interactions of women STEM

12



students with their academic advisors to better understand how those relationships may or may

not be perceived as influential for the persistence of women in STEM disciplines.

13



Chapter 2: Literature Review and Conceptual Framework

In this chapter, I provide an overview of the literature that discusses the attrition and
departure of women from STEM, including the historical masculinization of STEM, the climate
of STEM disciplines, self-efficacy and sense of belonging. This is followed by an orientation of
the role of academic advisors in student persistence and retention at the institutional level. Next,
I explore the role of the academic advisor in relation to the persistence and retention of women in
STEM areas. To conclude this chapter, I outline the conceptual framework for this study.
Explanations for Attrition and Departure of Women from STEM

As indicated by Hill et al., (2010) and McGill and Woudenberg (2012), there are many
apparent factors in the retention efforts of women in STEM areas. As previously mentioned,
McGill and Woudenberg (2012) offered insight into the components of retention and persistence
that may be relevant to interactions with academic advisors. The following is a review of
elements that offer explanations for the attrition and departure of women from STEM.
Historical Masculinization of STEM

Keller (1985) illustrated the parallel of the development of modern science and the
construction of gender which led to the association of men with rationality and women with
nature. According to Keller (1985), it is impossible to examine modern science’s development
without considering how metaphors of gender appear in the evolution of the values and goals
associated with science. Essential to scientific inquiry, was a complete split of subject and object
and the pursuit for absolute knowledge of the natural world, which align with gendered
metaphors (Keller, 1985). These metaphors demonstrate how principles of modern science
evolved to be associated with masculinity (Keller, 1985). Furthermore, Keller (1985) asserted

that the abundance of men in STEM fields is not a cause, but a result of the long-standing
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conjoining of scientific thought and masculinity. Gendering has implications for those who are
thought to be suitable for science, technology, engineering, and mathematics and determine who
accesses and succeeds in these fields (Rutherford, 2020).

Furthermore, masculine defaults produce from this long-standing history that has
prevailed in modern institutions and organizations. These masculine defaults privilege trite
features, qualities, or actions (self-oriented, autonomous, brilliance, capable) of masculinity and
distinguish them to be the standard for the field (Garr-Schultz et al., 2023). This has
consequences for women in academic and professional STEM settings and has the potential to
intensify biases and perceptions about women in STEM spaces.

Climate of STEM Disciplines

The concept of the chilly climate was first introduced by Hall and Sandler (1982). The
report examined the climate of higher education that women experienced and concentrated on
specific topics. Among those topics were “women in traditionally ‘masculine’ fields” (Hall &
Sandler, 1982, p. 11). As part of their report, Hall and Sandler (1982) provided a list primarily
composed of academic disciplines that are under the STEM umbrella to further illustrate what
the authors meant by traditionally masculine fields. A primary reason Hall and Sandler (1982)
attributed to the sparsity of women in these academic majors was the climate of the department.
Hall and Sandler (1982) stated,

The chilly— and sometimes hostile — climate can be especially discouraging to women

students who are trying to pursue interests and develop abilities that do not coincide with

current cultural norms. If these behaviors lead them to believe they are unwelcome or

viewed as incapable — especially by their professors — some women may use valuable
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time and energy dealing with unnecessary doubts and conflicts, and may shift toward

‘softer’ subspecialities, or toward traditionally female majors and career goals. (p. 12)
Focusing on faculty interactions, Hall and Sandler (1982) also highlighted that supporting faculty
interactions could serve to limit attrition and strengthen the academic and professional
achievements of women students in masculinized majors.

Jensen and Deemer (2019) explored the climate of STEM education in relation to
expectancy-value theory and how woman-scientist interference that might affect them differently
depending on the level to which they interpreted the climate to be unwelcoming. Simply put,
they examined the impact of a chilly climate and woman-scientist interference on the emotional
cost of academic burnout. This quantitative study found a relationship between identity
interference and greater emotional exhaustion, greater cynicism, and lower academic efficacy.
Additionally, a chillier climate is associated with more emotional exhaustion and cynicism for
women. Overall, the results of this study were supported by Eddy’s and Brownell’s (2016)
STEM persistence model that explained the impact of identity in combination with the campus
environment can have on performance and engagement. The findings from Jensen’s and
Deemer’s (2019) study showed that an unwelcoming or hostile academic climate can lead to
emotional exhaustion and cynicism for women STEM students. Because the participants for this
study identified predominately as White, Jensen and Deemer (2019) suggested that future studies
assess perceptions of STEM climate from the perspective of students of different identities
because perceptions of predominantly White women do not represent the experiences of all
women. Furthermore, the scales used in this study focused on the experiences of gender and

Jensen and Deemer (2019) suggested that future studies should assess the campus climate from a
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range of identities (e.g., racial identity, first-generation) to understand how the STEM
environment affects a variety of students.

In a 2011 synthesis, Shapiro and Sax reviewed the factors that shape women’s interest in
STEM, including the educational aspects and social and cultural influences outside of the
classroom. Focusing on the gender disparities in STEM disciplines and the multifaceted
economic implications resulting from this disparity, Shapiro and Sax (2011) highlight that the
underrepresentation of women in STEM has consequences for the United States in terms of
global competition in science and engineering. Shapiro and Sax (2011) focused on predictors of
women’s interest and initial pursuit of STEM majors, which were preparation at the middle and
high school levels, the culture college-level STEM disciplines, including teaching methods,
student interactions with faculty, and connections to peers and the curriculum. Additionally,
elements beyond the classroom including self-confidence, sense of belonging in STEM, family
encouragement and expectations, and connections to peers and social/cocurricular activities were
emphasized as predictors of women seeking STEM degrees (Shapiro & Sax, 2011).

Shapiro and Sax (2011) used existing literature to demonstrate that faculty are situated to
influence women’s interest and retention in STEM majors through classroom interactions. These
interactions ideally would lead to a heightened interest in STEM for women students especially
if women students see the faculty member as an exemplar for their own future careers in STEM
fields. While Marx and Roman (2002) suggest the impact of women role models is more positive
on women’s math performance than that of male role models, the scarcity of women faculty in
STEM means that women students have fewer options for role models of the same gender when
compared to men (Shapiro & Sax, 2011) and may communicate that STEM disciplines are to be

avoided by women (Blickenstaff, 2005). Faculty and other professional role models can help to
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combat this stigma and inspire women STEM students by helping them build their confidence
and reassuring them of their success in STEM courses and curricula, providing opportunities to
conquer negative stereotypes regarding women in STEM careers, and engaging in conversations
about their personal experiences and approaches for overcoming barriers in STEM fields (Kim et
al., 2009). Conversely, Shapiro and Sax (2011) point out that interactions with instructors can
also have negative outcomes regarding women’s interest and persistence in STEM majors. Even
though Shapio’s and Sax’s (2011) summarization concluded with recommendations for
institutional research agendas and primarily centered faculty interactions, it indicates that
multiple institutional factors influence women’s decision to pursue and persist in STEM majors.
Self-Efficacy

Researchers have demonstrated that self-efficacy beliefs can act as predictors for
behaviors associated with engagement, perseverance, and goal attainment (Bandura, 1977, 1997;
Pajares, 1996). According to Pajares (1996), self-efficacy beliefs, in the context of education,
have an impact on a student’s academic performance, as well as the course of action they pursue
in the future. Because of the connection of self-efficacy to student persistence or attrition, Tinto
(2016) recommended for institutions to not label students as not as likely to succeed as their
counterparts, but to provide appropriate and timely support for students so that they can
persevere when encountering academic challenges. However, according to Tinto (2016), support
must precede struggles so that students’ motivation is not diminished and their persistence is not
impeded when they inevitably experience struggles. Research concerning self-efficacy in
academic settings has been primarily focused on the association of efficacy beliefs and major and
career choices, specifically in areas of science and mathematics (Pajares, 1996). Numerous

studies cited by Pajares (1996) found:
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the mathematics self-efficacy of college undergraduate students is more predictive of

their mathematics interest and choice of math-related courses and majors than either their

prior math achievement or math outcome expectations and that male undergraduates

report higher mathematics self-efficacy than do female undergraduates (p. 551).
Furthermore, Pajares (1996) cited studies related to students enrolled in science and engineering
courses that showed high self-efficacy influenced the academic persistence needed to maintain
high academic performance. Additional studies have focused on the role of self-efficacy on the
persistence of women in STEM disciplines.

Whitcomb et al. (2020) examined the relationship between self-efficacy for men and
women engineering students and final grades for foundational courses. Longitudinal survey data
from three points and the final course grades of five engineering cohorts consisting of 3,923
students at a large research university in the United States provided results that in showed
considerable disparities in self-efficacy and performance for men and women in engineering,
physics, and mathematics courses (Whitcomb et al., 2020). Unsurprisingly, men showed to be
substantially more confident than women, even when the performance was equivalent to or
worse than women’s (Whitcomb et al., 2020). However, in this study, women had higher grades
and higher self-efficacy in chemistry (Whitcomb et al., 2020). Furthermore, Whitcomb et al.
(2020) noted that the gender gap in self-efficacy closed for the subjects by the students’ fourth
year apart from self-efficacy in physics. This, according to Whitcomb et al. (2020), could
provide an explanation for extreme lack of women in engineering disciplines for which physics
is foundational and crucial.

Self-efficacy has also been associated with the types of goals students set for themselves.

A study by Hsieh et al. (2007) found a relationship between self-efficacy and a student’s
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formulation of mastery goals. Mastery goals are defined as the pursuit of competence through
development and improvements to their abilities. “Students who have high self-efficacy and
adopt mastery goals tend to value effort, persist in the face of difficulty, engage in academic
tasks, and have high achievement” (Linnenbrink & Pintrich, 2002 as cited in Hsieh et al. 2007).
Therefore, a higher level of self-efficacy lends itself to a sense that mastery of subject material or
academic skills is a process.

MacPhee et al. (2013) conducted a longitudinal study that examined the relationship
between academic self-efficacy and performance of STEM majors who are underrepresented in
STEM areas. The researchers assessed the performance of 175 students who were pursuing
STEM degrees and were part of the McNair Scholars Program at a large, public university
(MacPhee et al., 2013). The study analyzed the relationship between performance on exams and
how the participants viewed the academic skills at both admission to and graduation from the
McNair Scholars Program (MacPhee et al., 2013). The findings demonstrated that at admission
women students’ academic self-efficacy was significantly lower to male students despite there
being no significant differences in their academic performance. However, by the time of
graduation, self-efficacy of the women STEM students increased substantially and reached a
level that was closer to that of male students. The self-efficacy of male students remained largely
unchanged from entry to and graduation from the mentoring program (MacPhee et al., 2013).

Moakler and Kim (2014) relied on freshman survey data to examine the connection
between mathematics confidence and academic confidence and background variables such as
gender, minority status, and parental occupation as predictors of pursuing STEM majors. Their
quantitative study utilized the Social Cognitive Career Choice Model (SCCCM) developed in

1994 by Lent et al. As Moakler and Kim (2014) explained, the SCCCM is based on social
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cognitive career theory (SCCT). According to Moakler and Kim (2014), Lent et al. (1994)
upheld Bandura’s (1986) idea that connects self-efficacy and outcome expectations to interests,
as well as academic and career pursuits. As stated by Moakler and Kim (2014), “self-efficacy
and outcome expectation spark academic interests, goal development, and career/academic
choices. A realistic self-assessment of skills and performance could influence a student’s self-
efficacy and outcome expectation when making a career or academic major choice” (p. 131).
The findings from Moakler's and Kim's (2014) study showed that students with high
confidence in their mathematic ability and academic ability and who had parents with STEM
occupations had a higher likelihood of pursuing STEM majors; however, female students had a
lower likelihood of choosing a STEM major which was a consistent across all analyses used in
the study. According to the authors, the findings suggested that efforts to attract women to
STEM were not working and other solutions were needed for consideration (Moakler & Kim,
2014). “The correlation of female students with low confidence in mathematics and low STEM
major choice suggests that more holistic and systemic programs need to be implemented to
develop female student efficacy and expectations toward STEM majors or fields” (Moakler &
Kim, 2014, p. 139). The authors suggested methods to increase women’s interest in pursuing
STEM majors that included opportunities for the development of their self-image, interactions
with women role models and mentors in STEM career fields and building confidence in
mathematics by participating in group work (Moakler & Kim, 2014). As Moakler and Kim
(2014) note, this did not study the persistence of women in STEM disciplines; however, this
study highlights self-efficacy as an important component for women when selecting academic

majors upon entry to higher education.
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Sense of Belonging

A sense of belonging is central to a student’s holistic collegiate experience and academic
performance. Strayhorn (2012) claimed a sense of belonging is a basic human need, a motivator
for human behavior, is of differing levels of importance depending on context, time, and
populations, a result of mattering, experienced in different ways by individuals with intersecting
identities, and promotes additional positive outcomes. A sense of belonging can be viewed in
two ways. One way is to examine the factors that contribute to a sense of belonging within
higher education. Another is to explore how a sense of belonging affects retention and
persistence within higher education.

Strayhorn (2012) noted the association between a sense of belonging and student
retention.

Being accepted, included, welcomed, and cared about leads to positive outcomes such as

integration into the academic and social realms of college life, which in turn, influences

retention, whereas lack of belonging is a primary cause of such departure from college

(Strayhorn, 2012, p. 64).

Strayhorn (2012) added that this not only applied to institutional retention broadly but also
applies more specifically to academic disciplines like STEM fields.

The focus of Strayhorn’s (2012) work on student sense of belonging was students of
color, some of the findings from Strayhorn’s projects speak to a sense of belonging for women in
STEM. From Strayhorn’s (2012) work, four primary findings surfaced. First, the significance of
a sense of belonging and experiences that generate belonging. Next, in STEM fields, feeling as
though they mattered helped students feel a sense of belonging. Third, students experience a

sense of belonging at different levels. Finally, a sense of belonging prompts academic success,
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including in STEM fields. Strayhorn (2012) found that students felt like they mattered because of
encounters with faculty in which students felt care and concern were demonstrated. Those
encounters included a social gathering at a faculty member’s home, individual meetings, recall of
specific individual information such as career goals, and outreach about academic progress in
their class. “The experiences seemed particularly meaningful for students who might otherwise
have felt marginalized, unprepared for, or “out of place” in STEM fields (e.g., women, people of
color)” (Strayhorn, 2012, p. 69).

Smith et al. (2012) postulated that perceptions about the amount of effort it takes to
succeed could influence women’s sense of belonging in STEM disciplines, and thereby their
motivation for persistence. The researchers conducted three studies, the first of which was
designed to measure the perceived amount of effort women in STEM felt they exerted compared
to their male counterparts. It was found that women perceived that they expended more effort
than men to be successful in STEM areas. The perception of effort expenditure predicted a
decline in sense of belonging, and thereby motivation (Smith et al., 2012). The second study
tested whether a masculinized environment prompted expectations of effort. Through the
creation of a fictional program, described as masculinized, the researchers found that women
expected to put forth more effort, as well as decreased their intent to pursue the program (Smith
et al., 2012). The third study conducted by Smith et al. (2012) found that emphasizing the
expectation of effort and normalizing effort expenditure as necessary for success increased the
sense of belonging of women in STEM, and thus their motivation for continued persistence.

Good et al. (2012) suggested that mindset was liked to a women’s sense of belonging in
STEM as she tracked women students through a calculus course. Throughout the semester,

women in the course were asked to report how they felt about math, as well as their sense of
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belonging in math. In the study, women with a growth mindset had a somewhat strong and sound
sense of belonging. Additionally, these women were able to sustain this sense of belonging when
they had to interact with faculty members who perpetuated negative stereotypes about women
and their abilities with math (Good et al., 2012). In contrast, women with a fixed mindset felt
their sense of belonging diminish, as did their comfort with math. As Good et al. (2012) said of
women with a fixed mindset, “the stereotype of low ability was able to invade them—to define
them—and take away their comfort and confidence” (p. 78). Good et al. (2012) clarified that this
was not the fault of the women students who had a fixed mindset, but indicative of the larger
societal problem of prejudice.

Tinto (2016) claimed that a student’s sense of belonging is necessary for their persistence
to degree completion. Students form a sense of belonging when they view themselves as part of a
community of other students, faculty, and staff who value their membership — they feel that they
matter and belong (Tinto, 2016). A student’s sense of belonging often results in a commitment
from which the student experiences unity with their group or community and allows the student
to withstand struggles and challenges that may arise (Tinto, 2016). According to Tinto (2016), a
sense of belonging is one of the most important factors in student persistence and retention.

As part of a longitudinal study, Hansen et al. (2024) examined how a sense of belonging
and academic hope contributed to increased persistence toward graduation. A sense of belonging
in STEM and academic hope served as significant predictors of information technology students’
persistence intentions. While Hansen et al. (2024) studied how a sense of belonging in STEM
and academic hope improved persistence for low-income, underrepresented STEM students, the
findings reflect Strayhorn’s (2012) claims and shows a relationship between a sense of belonging

in STEM and aspirations to persist to graduation in STEM academic areas.
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Opportunities to build self-efficacy and stabilize a sense of belonging are important and
somewhat interwoven components for the persistence of women in STEM disciplines. The
experiences and interactions that women STEM students have shape and fashion their perception
of self-efficacy and their sense of belonging. Academic advisors are positioned to help women
STEM students make sense of their experiences that contribute to these components, possibly
also contribute to them, and potentially influence the persistence of women in STEM major
disciplines.

The Academic Advisor’s Role in Student Persistence and Retention

This section reviews the role of the academic advisor in student persistence and retention
from an institutional level, which is necessary to situate before focusing on the academic
advisor’s role related to the persistence and retention of women in STEM majors.

American higher education began to experience dwindling enrollments and an increase in
attrition rates in the 1970s, which led students to insist on improvements to academic advising
(Cook, 2001). During this time, academic advising surfaced as an important aspect of higher
education. According to Cook (2001), studies conducted in the 1970s began linking academic
advising services to student retention, as academic advisors were identified to play a vital role in
offering services that considered an individual student’s needs and goals. Through this, academic
advisors were identified as a primary group of higher education professionals who were critical
to a university’s retention efforts (Crockett, 1985). Concerning retention, Pascarella and
Terenzini (1980) identified a student’s interaction with an agent of the institution, as well as the
perceived level of concern and care that individual held for the student, as the strongest factors

that contributed to a student’s return or departure.
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Drake (2011) suggested that cultivating and maintaining relationships with students,
identifying the places where they become disconnected, and assisting students with connecting
[to the institution] serve as a channel to student success, retention, and persistence. According to
Drake (2011), research spanning four decades consistently identified three factors that are crucial
for student retention and persistence: the significance of connecting students to the institution
early in their collegiate experience, intentional programming for first-year students, and quality
academic advising, with academic advising precisely situated as the essential link in the retention
equation. Tinto (1987) reinforced the assertion that the interactions and experiences students
have after entry to higher education are critical for retention and persistence.

It is the daily interactions of the person with other members of the college in both the

formal and informal academic and social domains of the college and the person’s

perception or evaluation of the character of those interactions that in large measure

determine decisions as to staying or leaving (Tinto, 1987, p. 127).

Cuseo (n.d.), identifies the academic advisor as the institutional agents who help students
develop an awareness of their interests, talents, values, and priorities; who make it possible for
students to envision links between their academic experiences and future plans; who assist
students with finding their potential, purpose, and passion; who broaden and enhance students’
views concerning decision for their life, and hone students’ cognitive capabilities for making
these decisions, including problem-solving, critical thinking, and thoughtful decision-making.

Additionally, academic advisors are in the position to determine the factors that create
barriers for persistence and thereby can take action to help the student navigate those barriers.
Kuh et al. (2005) stated that “advising is viewed as a way to connect students to the campus and

help them feel that someone is looking out for them” (p. 214). Therefore, academic advisors, as
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agents of the university, exhibit that the institution is committed to the student’s success (Kuh et
al., 2005). According to literature, academic advisors are situated in higher education to
influence student persistence and retention in numerous ways.

The Academic Advisor’s Influence on the Persistence Decisions of Women STEM Students

Women STEM students can often feel out of place and unsupported (Hill et al., 2010).
Academic struggles coupled with the absence of a sense of belonging can often present feelings
of incongruence and isolation (Tinto, 1993). Lacking a sense of belonging and a support system,
combined with academic struggles could impact persistence decisions and lead to the attrition of
women who pursue STEM majors. Shaw and Barbuti (2010) suggested that academic advisors
have the potential to identify students who are susceptible to changing their major to a field
outside of a STEM discipline, and because of this, academic advisors could focus their
interactions with these students around persisting in STEM majors, make intentional referrals,
guide students as they maneuver through obstacles and challenges, collaborate with the student
to identify strategies for persisting beyond potential challenges in STEM majors, and assist the
student in goal setting and attainment.

Similarly, McGill and Woudenberg (2012) identify the academic advisor as having a vital
role in influencing women to remain in STEM degree programs. ““...because college is the life
stage at which we first start losing women in STEM areas, academic advisors have the
opportunity to be on the forefront of working to keep talented women in STEM degree
programs” (McGill & Woudenberg, 2012, p. 3). Recognizing the potential influence academic
advisors can have during this critical time suggests the importance of the academic advisor’s role
in supporting the persistence of women STEM students. McGill and Woudenberg (2012)

recommend that academic advisors in STEM areas make themselves aware of the climate of
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masculinized fields and the effects of that environment on all their students. Additionally,
maintaining knowledge and awareness of gender issues can help the academic advisor to assist
students with making sense of their attitudes and experiences (McGill & Woudenberg, 2012).
The work of McGill and Woudenberg (2012) underscores the importance for academic advisors
to have an awareness of the climate of STEM academic department and the experiences of
women students in those spaces.

Summary of the Literature

The literature contextualizes the gendered nature of STEM, as well as the factors that
contribute to the persistence and retention of women in these academic disciplines. While
explaining these contributing factors, the literature is not without limitations. One striking
limitation of the literature is that it focuses primarily on faculty. Even though students interact
with faculty at a much higher frequency than staff, the exclusion of staff, specifically academic
advisors, ignores a segment of the interactions a student has over the course of their academic
career. Focusing only on faculty dismisses the possibly meaningful work and interventions and
actions that occur from academic advising and other higher education professional staff
members.

Another limitation of the existing literature is that academic advising is identified as a
practice connected to student persistence and retention primarily at the institutional level and not
within an academic discipline. Furthermore, while there is an expansive selection of studies on
the lack of women in STEM and the attrition of the women who do initially pursue these
academic majors, many of these studies utilize quantitative approaches to study the topics.
Literature that examines academic advising and the retention and persistence of women in STEM

is even more limited.
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This study adds to the literature in that it explores the interactions of women STEM
students and their academic advisor(s) using qualitative methods. This provides more insight into
what is perceived to be meaningful or not meaningful about interactions for the participants and
their academic advisor(s).

Conceptual Framework

The current study draws on self-efficacy (Bandura, 1977, 1986, 1997) as a conceptual
framework to examine women STEM students’ perceptions of key academic and personal
interactions and their influence on persistence on their academic major. Self-efficacy is a concept
within Social Cognitive Theory (SCT), which provides a description for understanding human
learning, motivation and behavior and posits that personal factors, behavior, and environmental
conditions influence each other mutually and in a continuously iterative process (Bandura, 1986).
Additionally, within SCT (Bandura, 1986), individuals are not simple recipients of external
influences nor do individuals operate completely independent from their environment; instead,
human agency emerges through the interpretation of experiences and the regulation of one’s own
actions. Self-efficacy is defined as an individual’s belief and confidence in their capability to
complete tasks that accomplish goals (Bandura, 1977). Furthermore, according to Bandura
(1977), self-efficacy shapes how challenges are approached, levels of effort expenditure, and
responses to obstacles and failures. In STEM environments, the density of the curricula
combined with evaluative pressure and the effects of navigating a masculinized, and at times
oppressive environment can be substantial for women students; therefore, self-efficacy becomes
a key aspect of persistence. Shaped by personal beliefs and social interactions, self-efficacy

provides a lens for understanding how internal and external factors influence persistence in
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STEM contexts. By framing the study within a self-efficacy framework, the holistic experiences
of women in STEM and the factors affecting their persistence can be examined.

Self-efficacy beliefs act as predictors of task choice, persistence, resilience, and
performance (Bandura, 1977). The development of self-efficacy emerges from four key sources
performance accomplishment (mastery experiences), vicarious experiences (social modeling),
verbal persuasion (social persuasion), and emotional arousal (physiological or affective states)
(Bandura, 1977, 1986). In Bandura’s (1977) seminal work, performance accomplishment is
identified as the most powerful source of self-efficacy as it comes from personal experiences of
mastering a task or accomplishing a goal; however, as Bandura (1977) notes, while performance
accomplishment is considered to be the strongest source, it is not the lone source from which
self-efficacy is derived. Vicarious experiences are also sources of self-efficacy that allow
observers to see others perform and succeed at tasks or accomplish goals with favorable results,
which can help the observer to view themselves of being capable of doing the same (Bandura,
1977). Verbal persuasion is widely utilized in attempts to sway human behavior because of its
convenience. People develop beliefs about their capabilities based on suggestions from others
(Bandura, 1977). Like vicarious experiences, verbal persuasion is limited as it does not have the
same impact as an individual’s own achievements (Bandura, 1977). Finally, according to
Bandura (1977), demanding and strenuous situations that bring about emotional responses can
affect an individual’s perceptions of their self-efficacy. These sources are connected to STEM
spaces as women students navigate challenging curricula and a gendered environment.

Utilizing self-efficacy as a conceptual framework for the current study provides a lens to
examine both individual capability beliefs of women STEM students’ persistence and how these

beliefs interact with social and environmental factors. This study acknowledges that persistence
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is shaped by personal perceptions and the influence of key actors. Ultimately, self-efficacy
contributes to resilience and persistence, enabling women to navigate barriers and pursue STEM
pathways despite structural challenges. Additionally, self-efficacy is an important factor in
retention and persistence of women STEM students and is shown to influence decisions to
continue in the pursuit of STEM degrees. Furthermore, beliefs about the ability to meet the
requirements of a STEM curriculum have implications for goal setting and perseverance through
challenges in the pursuit of achieving goals. This framework then offers an approach to
understanding the dynamic processes that affect persistence, guiding the interpretation of the
findings, and informing strategies to enhance the persistence of women in STEM spaces.

Literature concerning the application of self-efficacy to the persistence of women in
STEM was reviewed in the previous chapter and provided examples to illustrate how individual
beliefs, social environments, and institutional structures shape women STEM student’

experiences and ultimately persistence in STEM pathways.

31



Chapter 3: Methodology and Methods

In this chapter, I review the research design by providing a detailed overview of the
methodology, methods, sampling, recruitment, data collection, participants, and data analysis.
Also included in this chapter are my positionality statement and a description of the researcher-
participant relationship.

Purpose Statement

This study centers women STEM students at a public, four-year research university
located in the south-central region of the United States. Women who were pursuing bachelor’s
degrees in the biological and biomedical sciences, computer and information sciences,
engineering and engineering technologies, mathematics and statistics, and physical sciences and
science technologies, were admitted to the university directly from high school, are in their third
year or beyond, and have experienced multiple interactions with an academic advisor and/or
faculty advisor in their academic college or specific major area were recruited to participate in
this study.

The purpose of this study was to understand the perceptions that women STEM students
have about their academic advisor’s influence on major persistence. Research connecting
academic advising and student retention (Campbell & Nutt, 2008; Hemwall & Trachte, 2003;
Light, 2001; Propp & Rhodes, 2006) is largely associated with student satisfaction with the
academic advising process (Young-Jones et al., 2013) which can result from any number of
factors and does not explore the interactions students have with academic advisors and the ways
those interactions can have implications for a student’s persistence or attrition. Additionally,
empirical research (Levinstein, 2020; Tippetts et al., 2020; Young-Jones et al., 2013) that does

attempt to measure the influence of academic advising on student retention and persistence is
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quantitative. This study, conducted using qualitative methodology and methods, sought to
understand and explore the meanings derived from individual interaction or experiences. A
qualitative study allows for further understanding and exploration of women STEM students’
perspectives of their interactions with their academic advisors and they ways that those
interactions are or are not perceived to influence persistence within STEM majors. Furthermore,
literature (Creamer, 1980; Cuseo, n.d.; Drake, 2011; Habley, 1981; Kuh, 2001; Kuh et al., 2005,
Nutt, 2003; Pascarella & Terenzini, 1980; Tinto 1987, 1993, 2012, 2016) that have examined
student retention and persistence are largely focused on the topic at the institutional level. While
acknowledging the importance of retention and persistence at the institutional level, this study
drills down and highlights the nuances concerning the retention and persistence of women in
STEM disciplines.

From this study, practitioners can gain insight into how women STEM majors perceive
interactions with their academic advisor and how those interactions are interpreted as influencing
or not influencing aspects of major persistence. Such insight could provoke the examination and
evaluation of practices and academic advising approaches. While this study is not meant to
produce results that serve as a prescriptive checklist for practice, the results could help
practitioners develop awareness and establish a deeper understanding of their role concerning the
persistence of women in STEM majors. Furthermore, this study can be useful for advising
administrators who develop strategic plans and policies as well as institutional assessments
related to academic advising.

Research Question
As stated, the goal of this research is to explore and understand the perspectives that

women STEM students have about their academic advisor’s influence on their persistence in
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their academic major. Following this, the research question for this study is: Within the scope of
academic major persistence, how are key academic and personal interactions, such as those with
an academic advisor, perceived by women STEM students?

Research Design

General Interpretive Study

This study is based on the ontological assumption that multiple realities of equal value
exist, and those realities are based on how individuals experience the world. This ontological
perspective is fitting as multiple individuals participated in this study, and each had their own
experiences and interpretations of those experiences to share. This stance respects a primary
assumption of qualitative research that reality is not universal — it tends to differ and is developed
in differing ways (Anney, 2014). This ontological perspective aligns with the trademark elements
of qualitative research which seeks to explore and understand how individuals or groups
experience social phenomena and the ways they make meaning from their experience, and is
based on the understanding that knowledge is constructed by people continuously as they engage
in and make meaning of an activity, experience, or phenomenon (Creswell & Poth, 2018;
Merriam & Tisdell, 2016).

The elements of qualitative research parallel the epistemological perspective of
constructivism. Constructivism refers to the construction of meaning, as opposed to the
discovery of meaning. That is, meaning does not have permanence in an object that is waiting for
someone to find it, but meaning is formulated and built by individuals (Crotty, 1998). For this
study, constructivism was important for understanding each participant’s ideas of what it meant
to navigate masculinized and oppressive systems, build and maintain self-efficacy, and

persistence. From a methodological perspective, this study is a general interpretative study, with
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the central goal of revealing and interpreting meaning (Merriam & Tisdell, 2016). While this
general interpretive study does not have the additional aspects of other qualitative methodologies
(phenomenology, ethnography, grounded theory, narrative, and case study), it is no less rigorous
as it relies heavily on the same methods and analysis of data employed in the other
methodological approaches. Furthermore, relying on a general interpretive design provided the
flexibility to deviate from the established rules of other qualitative methodologies. While aspects
of phenomenology, ethnography, and case study are visible in the research design, this study
does not fit into the parameters of a single methodology. Therefore, a general approach allowed
me to borrow aspects from each and utilize those as appropriate (Kahlke, 2014). The goal for this
study was to come to an understanding of how women STEM students experience with their
academic advisor and how those experiences were interpreted in terms of persistence in STEM
academic disciplines.
Methods

I conducted semi-structured interviews for this study. Prior to seeking approval to begin
the study, I conducted a pilot interview with a recent graduate from a STEM-adjacent major to
ensure the phrasing and flow of questions made sense and measure the approximate amount of
time needed to conduct the interview. To collect demographic information about each
participant, I used a short questionnaire (see Appendix A) administered via Qualtrics. The use of
a semi-structured interview protocol (see Appendix B) allowed for follow-up and probing
questions to be asked as necessary in the course of the interview (Ravitch & Carl, 2016). I used
this interview method because there were questions that needed to be asked of all participants,
but semi-structured interviews allowed some variation in ordering and wording based on each

participant. Therefore, I was able to adjust the wording of questions and to ask appropriate
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follow-up questions as I learned more from the participants (Ravitch & Carl, 2016). Qualitative
interviews are described as an endeavor to understand the participant’s perspective of the world,
to uncover the meaning that comes from their experiences, and to discover their world as they
live it, which further aligned this method with the methodological, epistemological, and
ontological perspectives that informed this study (Kvale & Brinkman, 2015).

Upon beginning each interview, I reviewed the purpose of the study, the expected amount
of time that the interview would last, the participant’s right to withdraw from the study at any
point and plans for how the results from the interview were used (Creswell & Poth, 2018).
Additionally, even though each participant completed the informed consent form as part of the
demographic questionnaire, I reviewed the content of the consent forms and asked for verbal
consent before the interview started. I conducted interviews through Zoom, which allowed me to
be in a private setting and the participants to be in a setting they chose that accommodated their
desired level of comfort concerning answering the interview questions.

Sampling

Purposeful sampling was employed to “intentionally sample a group of people that can
best inform the researcher about the research problem under examination” (Creswell & Poth,
2018). According to Creswell and Poth (2018), when using purposeful sampling strategies,
researchers should consider who should be selected as study participants, the exact type of
sampling strategy that will be used, and the sample size. “Purposeful sampling is based on the
assumption that the investigator wants to discover, understand, and gain insight and therefore
must select a sample from which the most can be learned” (Merriam & Tisdell, 2016, p. 96).
Patton (2015) explained that qualitative purposeful sampling is rooted in an in-depth

understanding of specific cases that are information-rich cases from which one can acquire a
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large number of details and insight about the primary issues related to the research purpose.

The purposeful sampling criteria for this study required each participant to identify as a
woman who was pursuing an academic discipline in one (or more) of the following areas:
biological and biomedical sciences, computer and information sciences, engineering and
engineering technologies, mathematics and statistics, or physical sciences and science
technologies*. Additionally, participants were to have been admitted to the university directly
from high school to ensure they established familiarity with the institution and its processes,
policies, and inner workings. The final criteria required participants to be in their third year or
beyond at the university and have experienced interactions with an academic advisor and/or
faculty advisor in their academic college or specific major area. By establishing these criteria, it
was presumed that student participants had experienced more than a single interaction with an
academic and/or faculty advisor who advises specifically within their department, school, or
academic college.

Following the general guideline regarding sample size, I interviewed several individuals
that allowed me to gather ample details about the individuals being studied (Creswell & Poth,
2018), and I reached a point of saturation or redundancy. According to numerous scholars (Ezzy,
2014; Lincoln & Guba, 1985; Merriam & Tisdell, 2016; Patton, 2015), saturation or redundancy
occurs when no new information is presented by participants.

Recruitment

Once approval was obtained from the Institutional Review Board (IRB), I started the

process of recruiting participants. I used three approaches to recruit student participants.

Beginning on November 13, 2023, I posted flyers (see Appendix C) in campus buildings that

* The demographic survey gave participants the opportunity to specify if they identified as a cisgender or
transgender woman.
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house departments and courses aligned with science, technology, engineering, and math.
Included on the flyer was a QR code that linked to the informed consent form and demographic
survey. | also used publicly accessible email addresses to request that the study information be
shared with the membership of specific STEM-related organizations on December 4, 2023.
Additionally, I used the university’s mass messaging (email) system on four separate occasions
(November 16, 2023, November 29, 2023, December 7, 2023, and February 7, 2024) to
strategically email students in academic colleges that oversee STEM majors. Each email
included the link to the informed consent form and demographic survey. The content of these
emails is included in Appendix D. An incentive of a $10 Starbucks electronic gift card was
offered to those who completed the demographic survey and interview.

Upon receipt of the completed consent form and demographic survey, I followed up with
each prospective participant to schedule their interview. Respondents who participated in the
interview typically responded within 72 hours. Those respondents who did not reply within 72
hours received one follow-up email before I considered them unresponsive to the invitation to
participate in the study. Initially 28 women STEM students completed the informed consent form
and demographic survey. Of those 28, six did not respond to the invitation to schedule an
interview, one withdrew from the study, and one did not attend their schedule interview time and
did not respond to follow-up communication.

Data Collection

I conducted semi-structured interviews with each participant via Zoom from November
2023 to April 2024. Using Zoom provided an element of flexibility and convenience for
participants, as the majority of the interviews were conducted after 5 p.m. and during the

weekends, which prevented the participants from having to return to campus for the interview.
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Zoom’s built-in features such as screen sharing, password protection, and recording capability
added to its utility and convenience (Gray et al., 2020). Furthermore, by using Zoom,
participants had the opportunity to identify a space in which they were comfortable to discuss
their experiences with their academic advisor(s), as they may not have been as comfortable
discussing the topic in an on-campus location (Gray et al., 2020). Familiarity with Zoom grew
out of its necessity during the COVID-19 pandemic, and our reliance on it continues because of
its capability to allow for convenient, secure, and comfortable connection while serving the same
purpose as face-to-face interaction.

Once each interview concluded, I wrote notes, observations, and reflections from the
interview (Ravitch & Carl, 2016). I transcribed the interviews using Microsoft Word within 24 to
48 hours of the conclusion of each interview. As mentioned, I used a brief survey to complete the
informed consent and collect some demographic information about each participant. While
completing the demographic survey, participants had the opportunity to determine their
pseudonym for the study. All raw data was stored in password protected electronic files on a
secured external hard drive and backed up on the Microsoft OneDrive.

Participants

The demographic information of the 20 participants is included in Table 1. Each
participant selected their own pseudonym to protect their identity. Furthermore, the academic
majors of the participants are not included as another layer of anonymity for the participants and
their academic advisor(s). Interview participants ranged in age from 20-years-old to 23-years-old
(11 20-year-olds, two 21-year-olds, five at 22-year-olds, and two at 23-years-olds). Instead of
asking respondents for their classification, they were asked to report their year in school. This

was done intentionally as some students enter college with advanced standing credit that
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classifies them at a higher level upon matriculation. The responses to the year in school ranged
from three to five (10 in year three, eight in year four, and two in year five). In terms of
representation across STEM disciplines, the participants were pursuing degrees housed in three
academic colleges at the university. Four distinct majors were represented from “College A,”
seven majors were represented from “College B,” and one major was represented from “College
C”. All participants identified as cisgender women. Regarding racial/ethnic identity, 13
participants identified as White, three identified as American Indian, Native American, or
Alaskan Native, three identified as Asian, Asian American, or Pacific Islander, and one
identified as Hispanic or Latina. Finally, with respect to educational attainment of at least one
parent/guardian, 10 participants indicated a graduate or professional degree, six reported a
parent/guardian completed a bachelor’s degree, two reported some college (no degree), and two
responded that the completion of high school or GED was the highest level of education for at
least one parent.
Data Management and Analysis

I created an inventory for the data so I could access interviews and memos based on a
system that made sense to me (Merriam & Tisdell, 2016). This information was backed up
electronically and stored in a secure location in case of lost or damaged files.

Data analysis started with a deductive approach using a broad list of salient topics

informed by the conceptual framework and relevant literature. Initial codes include, but were not

99 ¢ 99 ¢ 9 ¢

limited to “chilly climate,” “assumptions based on gender,” “positive interactions,” “negative
interactions,” and “self-efficacy.” NVivo software was utilized to code and analyze my data. I
used an iterative process in which I reviewed interview transcripts with the initial codes in mind

and as I re-examined, new codes came to light. In the next step, I determined the themes. I use
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the phrase “determined” because these themes did not materialize or emerge on their own
(Esposito & Evans-Winters, 2022). This was done by formulating codes into lengthier and robust
phrases to demonstrate what was learned from the study (Esposito & Evans-Winters, 2022;
Saldana, 2016).

Participants were asked “What influences your belief in your ability to meet the
requirements of a STEM curriculum?” The subsequent interview question asked “How, if at all,
has your academic advisor encouraged your self-confidence in your academic ability?” The
responses to these questions served as the foundation for data analysis concerning the internal
and external factors that shaped the participant’s academic self-efficacy. The former provided
insight into the multiple influences that shape self-efficacy, while the latter narrowed the focus to
a key interaction within the higher education environment and allowed for the exploration of
academic advising interactions as either supporting or constraining the development of academic
self-efficacy. Responses to these questions provided a basis for identifying themes and further
understanding how self-efficacy and persistence are constructed for women students in STEM
spaces.

Trustworthiness

As a qualitative study, the aim was not to produce generalizable findings. However,
findings from qualitative research can be transferable to different settings (Lincoln & Guba,
1985). To achieve this end, I utilized thick descriptions and richness in detail (Merriam &
Tisdell, 2016). Strategies for meeting dependability include an established audit system. For

confirmability, I relied on reflexive practice when engaging in data collection and analysis.
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Researcher Positionality

Researcher positionality explains potential biases, attitudes, experiences, and assumptions
related to the topic and research that will be conducted (Merriam & Tisdell, 2016). Wolcott
(2010) added the following about researcher positionality:

Our readers have a right to know about us. And they do not want to know whether we

played in the high school band. They want to know what prompts our interest in the

topics we investigate, to whom we are reporting, and what we personally stand to gain

from our study (p. 36).

My professional and educational experiences have undoubtedly informed my interest in
this topic. For 10 years, [ worked as a primary role academic advisor with students in a major
discipline that is not categorized as a STEM field by the criteria used in my study. However, the
major I advised had issues that influenced my view of the academic advisor’s role in higher
education. My role as an academic advisor for a major that utilized an enrollment management
plan that required students to apply and attain formal admission shaped my perspective
concerning an academic advisor’s potential for influence and effectiveness. I engaged in
numerous activities that allowed me to be associated with institutional retention efforts. Through
these efforts, I was able to assist with removing obstacles to continuous enrollment, thereby
impact retention. My participation in these efforts and practices allowed me to see firsthand that
academic advisors have the potential to impact retention at the macro level.

Additionally, my position is informed by the three years I spent working with students in
a STEM major early in my career. While I was not employed as an academic advisor during that
time and therefore did not have a great deal of interactions with students, I vividly recall the

representation of women in that specific STEM area was minimal, so much so that on one
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occasion a student who identified as a White woman was considered diverse. Furthermore,
interactions with male students and professors revealed attitudes and biases about women who
pursued STEM majors. In February 2024, I became the Director of Advising for an academic
college that is made up of exclusively STEM academic disciplines which further affect my
viewpoint.

I would be remiss to exclude my consumption of media as an influencer of my position
concerning this topic. In recent years, corporations, non-profit organizations, government
agencies, and educational institutions have organized efforts and programs to increase the
presence of women in STEM disciplines beyond the secondary education level and in the
workforce. My attention has been drawn to television commercials and social media posts that
highlighted these efforts and programs, thus reinforcing my view that this is an important topic to
study.

Furthermore, my own biological sex and gender identity, influence my position
concerning this research. My biological sex is female, and I identify as a woman. Gender roles
and gendered institutions were concepts that I developed an awareness of fairly early in my life,
even if I did not have language for it, as [ was raised with three older cisgender men. Societal
expectations concerning what a woman should or should not do were clearly stated on a regular
basis throughout my upbringing. As a teenager, I began to think more critically about why these
“rules” were in place, how they were problematic, and how they could be questioned and
challenged. I also began to think about how women historically challenged societal norms and
how this could expand. This has influenced my scholarly work and professional practice.

Finally, my racial presentation and identity influence my perspective. As a white woman,

I experience privilege in that I do not have to consider how intersecting identities influence my
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interactions and experiences in the same way that non-white women do. Because of white
privilege, I have not experienced multifaceted prejudice or discrimination. This may have
influenced participant recruitment in some ways as women STEM students of color may have
been hesitant to participate about their interactions with academic advisors. Furthermore, my
findings were generated from a white experience and perspective, which I worked to maintain an
awareness of and challenged as I analyzed the data.

Researcher-Participant Relationship. Regardless of how I saw myself and my role in
the research process, relationships inevitably formed with the participants (Glesne, 2005). In
looking at the participant’s right to privacy, it was critical to uphold the expectation of
confidentiality and anonymity (Glesne, 2005). As mentioned, this was accomplished by using
pseudonyms and the omission of mentioning specific majors or academic colleges of the
participants (Glesne, 2005). To avoid deception, it was important that I disclosed my dual roles
as a researcher and a professional academic advisor. The deliberate omission of this information
could have potentially damaged my goal of establishing trust and rapport with the participants as
it was possible for the participants to discover my professional role on their own, share that
information with others, and ultimately diminish my reputation as a researcher and discourage
others from participating. Being honest and upfront about this was not only a mechanism for
building trust with the participants; it also helped me to avoid any perceptions of deception. It
was an ethical approach for the situation, and I did not believe masking that aspect of my life
was justified, nor would it have added any value to the data collection process. In addition to
compensating participants, I also offered reciprocity through the interview process itself (Glesne,
2005). Attentive listening and showing sympathy were the simplest methods for accomplishing

this (Glesne, 2005). Finally, it was important to understand cultural differences that may shape
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understanding, interpretation, and the development of meaning for participants. Culture is broad,

and it undoubtedly allowed different perspectives to emerge in this study, which was welcomed.

45



90139p s, J0[oyoe HEISEInE) UEOM ourope
p s fo[ayoeyq 10 YA 10pusss) ¢ 0¢ 13 q [[ePEIN 9
Iopue[s] oy1oeq
ado 1o . UBWOA
10 ‘uBdLIOW ©oLl
[ooyos ysig — “.SNEMH IOpua3si) 4 4 I v Hd 5
ueyse[y
09130p [euoIssojoid| 10 ‘UBOLIDWY |  upwiopg .
10 djenpein 9AIRN ‘UBIPU] | 10puddsi) ¢ 0c < q He ¥
UBJLIOWY
90139p s J0[ayde Heiseonsy HEoM BuU
p s J0[3yoeyq 10 YA 10pULSSI) € 0¢ ! q v €
00130p Jeuolssojoid|  ueiseone) UBWO A
10 9Jenpeln) 10 AYM Iopuagdsi) ¢ 0C I v PULBABS [
92139p
uelseone)) UBWO A
[euorssaojoid : Sio1ke
10 apenpeIn 10 YA 10pULSsI) 3 0¢ I \4 YsIo[ABD] I
uerpaeng/judaed
U0 )Sea] )8 Ayyuapy Amuapy | [ooyods .
Aq 339[dwi0d PAJ] | Srum/[eey | JOPUIL) | UraBIX I3V | Jolel | 95[10D | wkuopnAsd | “ON

uoneINp? ISAYSIH

soiqdeagownd( juednied 1 dqel

46



(92139p ou) ueiseone)) UBWIO A\
9391100 dwog 10 MY IOpua3si) v Ic v v erydos ¢l
QAN UBYSB[Y
001550 S 10105 IO ‘UedLIOWY UBWO M
159p s Jo[ayoey | AN “Uepu] | 1opuoSsi) ¢ 0¢ [ v erue ], 11
UBOLIdW Y
QAIBN UBYSB[Y
00130p euoIssojoid| 1o ‘uedLIOUIY UBWO A ol
10 Jyenpein) SAIIEN ‘URIPU] | IOPUSFSID) ¢ 0C ¢ v a 01
UBOLIOUIY
00139p [euorssajoxd|  uerseone) UBWO A\
J0 9jenpein) 10 MY Iopua3si) 14 Ic I D Ao 6
92139p [euorssajoid, BEWEE OJiotd UBWIO M
10 ‘UBdLIdWY ¢ 0C z A Buwyg 8
10 Jjenpein) : IOpua3si)
UBISY ‘UBISY
ueIseone)) UBWIO A\
90139p s Jojaydeqg P 1opusisry ¢ 0C ¥ q K1AY L
uerpaeng/judaed
Juo JseI| Ju Lnuapy LANuapy | [ooyds )
£q 201dw0d [2A3] | orumyg/ ey | Jopuss | urtedx I3y | Jdolepy | 983[[0) | wAUOpPNISY | "ON
uoneINp? ISAYSIH

u0d ‘sorqdeadowd( yuednaed 1 dqeL

47



ado 1o ueiseone)) UBWO A
[00Yos Y3TH 10 O Topuadsi) 14 0¢C L q BIAIIO 81
90139p s J0[oyde Heiseoney oM BUD
p s.1o[ayoeyq 10 IYM 10pusdsi) 14 (44 ! v 1 L1
00130p [euorssojoid|  ueiseone)) UBWO A
10 d)enpein 10 AIYM 10pUASSI) s €¢C 9 d UoSIpERIN | 9]
02139p [euorssajoxd|  uerseone) UBLWIO A\
10 dyenpein 09 | 10pusssi) v a« S d ounsty) | Gl
(92139p ou) ueiseone)) UBWIO M
932[]09 w0y 09mA | 10pusssi) v a@| ¢ d Ayurg b1
00130p Jeuolssojoid|  ueiseone) UBWOA
10 9enpeln 10 Y 19puagsi) s €C [ d SHESH €l
uerpaeng/judaed
QU0 )sed| Je Anuap] AnNuapy | [ooyos )
£q 9391dur0d [PAJ] | oruyyg/edRY | JOPUID) | Ul aIX 3y | Jofepy| 93d110D | wiAuopnasd | "ON

uoneINp? ISAYSIH

u0d ‘sorqdeadowd( yuednaed 1 dqeL

48



Iopuej[s] dj1oed

00130p TeuoISsojo1d 10 ‘UEOLIO UBWO A %o
10 9Jenpeln) ; v Iopuagdsi) ¢ 0C ¢ A i 0c
UBISY ‘UBISY :
eune uBwo
90159p §,10[2Yee] 10 o&amf Sv:owm,wo 4 4 ¢ q FIed 61
ueip.aeng/judaed
Uo )SeI Je LAnuapy Anuapy | [ooyds .
Aq 939[du10d PAJ] | Hruyyg/edey | Jopuss) | uraedx 28V | Joleln| 2301100 | wikuopnasq | “ON

uoneINp? ISAYSIH

u0d ‘sorqdeadowd( yuednaed 1 dqeL

49



Chapter 4: Findings

This chapter presents the key findings that emerged from the data surrounding academic
major persistence and the role of key personal and academic interactions, including those with
academic advisors. Broadly, STEM curricula include academic disciplines related to science,
technology, engineering, and mathematics. For the current study, STEM disciplines included,
biological and biomedical sciences, computer and information sciences, engineering and
engineering technologies, mathematics and statistics, and physical sciences and science
technology to account for the array of STEM disciplines offered by South Central University.
While STEM encompasses science, technology, engineering, and mathematics, none of the
participants in this study were pursuing a degree in mathematics; however, extensive
mathematics courses are required for the academic majors represented in the current study.

One aspect of academic persistence, self-efficacy, emerged as an important component
for women STEM students in the study. Self-efficacy is an individual’s belief and confidence in
their capability to complete activities that would lead to the achievement of a goal (Bandura,
1977). Researchers have demonstrated that self-efficacy beliefs can act as predictors for
behaviors associated with engagement, perseverance, and goal attainment (Bandura, 1977, 1986,
1997; Pajares, 1996). Furthermore, self-efficacy beliefs tend to be gendered as women STEM
students have been shown to have lower self-efficacy than men when entering STEM disciplines
in higher education (Hsieh et al., 2007; MacPhee et al., 2013; Moakler & Kim, 2014; Whitcomb
et al., 2020).

Drawing on interviews, the findings revealed that academic self-efficacy was primarily
formulated through internal influence, parental and peer influence, and community, belonging,

and institutional support (e.g., tutoring and mentorship), While academic advisors can influence
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the academic-self efficacy and academic self-confidence of women STEM students, they were
not initially regarded as such. Furthermore, the strength or fragility of the relationship between a
woman STEM student and her academic advisor likely sways the degree to which an academic
advisor is perceived to influence this component of academic persistence. Beyond these
influences, the participants’ social location such as race/ethnicity, class, gender (Moakler & Kim,
2014), as well as the association of STEM with masculinity (Keller, 1985; Rutherford, 2020;
Garr-Schultz et al., 2023) shaped academic self-efficacy beliefs and affected how the participants
navigated their experiences through higher education and STEM disciplines.
Internal Influence

Individuals do not simply take in external influences, nor do they operate wholly free
from their environment; instead, human agency develops through the understanding of
experiences and the regulation of one’s own actions (Bandura, 1986). Following this line of
thought, the 11 participants who responded that their belief in their ability to meet the
requirements of a STEM curriculum (academic self-efficacy) in some way came from their self
were likely exposed to social interactions that allowed them to create a self that was confident in
their ability to meet the requirements of their respective STEM major. These findings echo
similar findings by Shehab et al. (2007) regarding strategies for persistence in which personal
strategies were cited with the greatest frequency by participants in that study. “Students using
personal strategies typically looked internally for motivation to overcome academic struggles”
(Shehab et al., 2007, p. 13).

Among the participants, Paula, a 22-year-old, third-year international student who
identified as Hispanic/Latina and who had at least one parent with a bachelor’s degree directly

attributed her academic self-efficacy to an internal source. Paula said,
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I think, in general, when I was in high school, I was always really scared of failing. So, I

never fail. And so, when I came here, that kind of kept going. But I definitely learned

how to relax a little bit, and that was helpful, like definitely managing my lifestyle, but I

think what kept motivating me was kind of that line setting that I put in myself. It was

like you can do this and like just keep going. But I definitely think it was more of a self-
motivation and not from an outside factor. I really cannot think of anybody or anything
that really like push me through it. If anything, my family, but in that sense, they’ve
always been supportive, too. So, I think it came more from me, and they were just
supporting it because they knew I wanted that outcome.
While acknowledging familial support, Paula clarified that it was more universal across her life
and not specific to academics. Paula describes a fear of failure that motivated her through high
school and feeling that she is ultimately and solely responsible for her belief in her ability to
meet the requirements of a STEM curriculum.

Eris, who also credited her parents, specifically her father, for the development of high
academic self-efficacy, also acknowledged herself as a source of high academic self-efficacy.
Eris said,

I feel like, like my belief in my ability has definitely come through like doing the courses

and recognizing that I excel in those areas. ... And then also just like myself, you know,

just me being confident and knowing that ’'m doing what I want to do in life.
Eris demonstrates that the self is constantly being shaped through experiences. In this instance,
Eris developed a self that was assured by the confidence derived from completing and excelling
in her STEM curriculum. Successfully meeting the requirements and thus continuing in a STEM

curriculum, contributed to the formulation of strong academic self-efficacy beliefs for Eris and
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allowed her to feel assured that she would be able to do what she wanted through the course of
her educational and professional careers.

Drew, a 20-year-old, third-year student, who identified as Native American, and had at
least one parent with a graduate or professional degree response mirrored Paula in her response
as she attributed her academic self-efficacy and its continued development to herself. Drew
stated,

Confidence. Hard work. I mean, my freshman year, I remember thinking of the

class...looking at the classes I’m going to take next semester and thinking I don't know if

I can even get through the prerequisites for this and somehow, I'm here. So, I think it’s

just believing in yourself and just letting time work. I would say even last semester [ was

like, ‘I don't know how I'm gonna do this.’

Of these 11 participants, seven participants were less direct in their responses, yet alluded
to academic self-efficacy as a self-generated belief. Madeline, who was 20 years old and in her
third year, for example, stated that the source of her academic self-efficacy was the connection
between her previous academic performance, the pursuit of challenges, and the capability to
handle challenges. Madeline, who identified as white and reported at least one parent/guardian
with a bachelor’s degree said, “I think I just knew that I was like pretty decent at school, and so I
wanted to, like, challenge myself and, um, felt like capable to handle that challenge.”

Savanna’s response more directly addressed her work ethic and self-drive as the
predominant source of her academic self-efficacy while simultaneously acknowledging materials
such as course materials, tutoring, and access to faculty as components contributing to her

academic self-efficacy. Like other participants, Savanna was also 20 years old, in her third year,
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identified as white, and reported to have at least one parent with a graduate or professional
degree. Savanna said,

Um, I, I’ve talked about this with a lot of people, but I think it’s just personally for me

it’s a lot of just self-drive. Um, and I mean, obviously I think that I've had the experience

of the people around me being very accepting of no matter what I do, they’ll be okay with

it, and I think that’s kind of driven me to be a lot more just pushing myself to do what I

can. Um, [ think that I also have been given the materials to be successful. I know a lot of

people have issues with, you know, keeping up with a STEM curriculum but in reality,
like in my opinion, I’m not someone that just understands things and is able to just get
good grades. My work ethic is something that I do take pride in because that’s really the
main reason that I am successful and I just think that besides, you know, the support
around me when it comes to professors, I think that the materials that I’ve been given by

my pre-med advisor, my professors, things like that, I, um, am able to do the work and I

know that, I, the results that I've been given and thus far have been probably the main

reason why I feel that I can succeed long term.

May, a white, 21-year-old student in her fourth year and who responded that at least one
parent earned a graduate or professional degree, shared three elements that she believed
contributed to the development of her high academic self-efficacy. Those elements were earning
good grades in her STEM classes, positive experiences associated with research such as
attending conferences and conducting poster presentations about her research, and moments in
her classes when the content made sense. Comparable to May’s response, Christine also shared

that academic performance had a significant role in building her academic self-efficacy. Like
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May, Christine was also in her fourth year at age 22, identified as white, and had at least one
parent who completed a graduate or professional degree. Christine stated,

Yeah, um, definitely past academic performance is a huge one. If I had not done well in

STEM classes in high school and I hadn’t been supported in those classes, I definitely

would not have thought I would be good in a STEM field. I think my ability to problem

solve ... having had experiences being kind of the only woman in the room was, has been
reassuring and going into a STEM field, especially going into the [industry], which is
what I’m doing. Like, that’s a pretty rough and tumble atmosphere. So, my ability to lead
and have a lot of self-confidence, um, in my own work and in my own like
knowledgeability has been huge.

Bee a 20-year-old, third year student who identified as Asian and at least one parent with
a graduate or professional degree, also responded that her academic track record served as a
source for building and maintaining academic self-efficacy in a STEM major, specifically in the
progressive manner of the curriculum. “Primarily just being able to say like, ‘I got that A in that
class, so I should be able to succeed well enough in this class that’s coming next.””

While May and Christine do not say the word “self” in a direct sense, the attribution to
the self is present in that these elements (grades/academic performance, research experiences, in-
class understanding, and problem solving) can be thought of as individualized and personal to a
strong degree. Christine’s statement uses phrases of possession (my own work, my own
knowledgeability), which is a way of saying “self”.

Tania, a 20-year-old Native American student in her third year with at least one parent
who earned a bachelor’s degree, provided a response that demonstrates that academic self-

efficacy in STEM is not always a consequence of academic performance but can be connected to
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interest in the topic. It stands to reason that students connect with and engage on a deeper level
with material when they are interested in it. “Well, my interest for one. Um, if ’m interested in
the topic, I’'m more likely to, like, put my, um, more effort into it.”

Erica, a 22-year-old student in her fourth year who identified as Asian and reported at
least one parent who completed high school or a GED, answered this question linking her
academic self-efficacy with her ability to connect the content of each class and progress through
the curriculum. Building a foundational understanding and comprehending the material to be
able to confidently progress to advanced courses in the curriculum was a central element of
Erica’s response. Erica said,

Um, definitely the amount of like recall and ability I have to function within the major

and be educated in it. So, if I can go from different classes that have overlapping

material, um, and sit there and go, ‘no, I know exactly what this means,’ and I know the
inner depths and the inner workings of it, and of course grades as well. But you can’t take
grades out a STEM major, um, but all of those things combined kind of like contribute to
it--because like having been like taking physiology and then physics and taking
biochemistry, I know how they all kind of like interact with each other and how like
everything will mention each other and like kind of seeing like the--this sort of working
together of all of these classes together is really what’s like made me understand that like
if I can recall these things and if I can understand these things still and I can apply them
to things around me, I’ve been doing pretty well, not phenomenal, of course, because |
could be doing better, always doing better in STEM. But I have made a great impact over

the years is what I could say.
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Similarly, academic motivation, resource utilization, and goal attainment were important
elements for Emma’s academic self-efficacy. Emma reported being 20 years old and in her third
year. She identified as Asian and at least one of her parents had a graduate or professional
degree. Emma stated, “Every time [...] I have a hard class, like, I will always put my best effort
in knowing that I can talk to professors or other things for resources for that.” Additionally, for
Emma, experiencing success in prior challenging coursework and finding a balance between
school with other aspects of life provided her with a sense of academic self-efficacy. Emma
stated,

So just like I think, for me, having that kind of like evidence that like, ‘Okay, you’ve

done this, you remember those times that were really hard classes so you can get through

any other hard classes that come your way.” And then I think lastly, just knowing that
college is about managing, like, lots of different aspects of life and so having a strong
sense for academics, but not making that your entire like life really helps to balance
everything out and knowing that I can still succeed in what I want to do, but like, have
time for myself and do things that I want to do as well.

While attributing academic self-efficacy to oneself does not eliminate the influence of
external factors, it does subtly suggest that other factors were not influential. This individualist
perspective is not necessarily surprising in examining influences of academic self-efficacy,
especially given that mastery experiences are personal and therefore be more powerful sources of
self-efficacy. Even when acknowledging the role of support structures and resources, the

emphasis is still on individual decision and action.
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Parental Influence

Parents are primary socializers (Berger & Luckmann, 1966) and have a central role in
teaching their children about societal norms, as well as in shaping their child’s self-efficacy
(Bandura, 1977). Five participants gave credit to their parents for influencing their academic
self-efficacy in some way, while also crediting additional influences.

Eris, a 20-year-old third year student who identified as Native American and reported that
at least one parent completed a graduate or professional degree, identified her parents and her
course performance as sources for her academic self-efficacy. In terms of parental influence, Eris
shared in her interview that her father’s profession in the same STEM discipline she pursued
influenced part of her academic self-efficacy. Eris said, “Definitely my parents too, because my
dad was a[n] [profession] and you know, he definitely helped me understand that I do have what
it takes to be a[n] [profession].” Eris’s example shows the influence of vicarious experiences, as
well as social persuasion on academic self-efficacy beliefs.

Pinky, a 22-year-old, white, third year student whose parents completed some college,
also highlighted the influence of her parents on her academic self-efficacy, especially in terms of
her work ethic. Pinky stated,

I think, uh, definitely one thing that’s so...my parents are...my dad’s a firefighter, and my

mom’s a police officer, but she was like, she was a police officer in the 90s, like a woman

cop and like, that was never, you know, that wasn’t a huge thing. And but my parents just
always, like, instilled hard work in me. And so, I think that’s just been a big thing is like
my parents influencing me to work hard and that, you know, they’ve always just taught
me that you can do whatever you, whatever you put your mind to, you just work hard at

it.
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Pinky’s mother worked as a police officer, which, like STEM, is also a masculinized field.
Arguably, this symbolic modeling helped Pinky to formulate a sense of belonging for herself in a
masculinized space, which helped her to develop strong academic self-efficacy beliefs. Further,
Pinky’s response draws a connection between blue-collar professions and work ethic and brings
attention to the perception that manual labor often associated with blue-collar professions
equates to a stronger work ethic and a stronger work ethic translates to achievement and success.
The effect of parental influence on academic self-efficacy also appeared in Avery’s
response. Avery identified as a white, 20-year-old student and reported she was in her third year
of college. The highest level of education for at least one of her parents or guardians was a
bachelor’s degree. In her response to what factors contribute to academic self-efficacy, Avery
explained that her parents shared supportive messages that encouraged her to pursue whatever
she wanted, which reinforces the myth of meritocracy, the idea that success is determined by
solely hard work and individual effort. While the messages Avery received from her parents
were meaningful to her experience and demonstrate the role of verbal persuasion as a source of
academic self-efficacy, by attributing the development of her academic self-efficacy solely to
merit, Avery is disregarding the impact of the social connections she had to individuals
associated with STEM. Resembling Pinky’s example, Avery’s mother’s profession influenced
her academic pursuits. “My mom was a math teacher, so she encouraged a lot of, like, STEM
work and stuff. So, I think that definitely influenced me a lot.” In addition to her mother, Avery
also underscored the importance of her high school calculus teacher, also a woman. “And then I
also had this calculus teacher in high school, and she was also female. And I feel like she like
really helped me and like kind of was the reason why I wanted to go into [academic area].”

While the positive messages she received from her parents undoubtedly influence Avery’s belief
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in her ability to succeed in a STEM discipline, the women role models that Avery had were
critical to the development of her academic self-efficacy and self-image and pursuit of a STEM
academic major.

Like Avery, Anna also credited her mother as a primary role model that influenced her
academic pursuits and academic self-efficacy, while also crediting her high school teachers for
supporting her goals. Anna, a 20-year-old, white, third year student, and who had at least one
parent with a bachelor’s degree, stated,

Um, so, as I said before, my mom is also a[n] [profession], and she’s also been, always

been, my, my main support system, super empowering, things like that. And then also

teachers in high school were super, um, also just supportive and things like that, um,
always asking like what I wanted to go into and encouraging me and things like that. Um,

I would say that those were the main reasons that I chose [major].

Anna’s response echoes previous responses concerning role models and support systems,
especially family. Like Eris, Anna observed a parent, in this case her mother, holding a
profession in a STEM field and chose to follow her mother’s career path. The potential of
vicarious experiences and social persuasion as sources of academic self-efficacy are present in
Anna’s example. Furthermore, Anna’s experience also highlights that pre-collegiate role models,
such as a parent or high school teacher, can be salient for women beginning on STEM pathways.

Sophia’s response provided a perspective of the role of parental influence that differed
from the other participants. Sophia, who demographically mirrored the other participants as a 21-
year-old, white student in her fourth year, shared that as the child of a single mother who
completed some college but no degree, she felt she had no other options, since her mother

prioritized her going to college. However, Sophia shared that she was not pressured to pursue a
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STEM major specifically, and it was her experience of attending a STEM-oriented high school
that prompted her to pursue a STEM discipline in college. Sophia’s response demonstrates the
strength of parental influence in college-aged students’ pursuit of higher education (verbal
persuasion), yet her major choice was more influenced by pervious experiences (performance
accomplishment). While Sophia was inclined to pursue a STEM discipline based on her earlier
experiences and preparation, many other students have different levels of exposure and
preparation and at times select their major based on what their parents direct them towards or, in
some cases, decide for them. In Sophia’s case, being raised by a single mother who did not
complete a college degree, and witnessing the challenges that came with this, led her to view a
college education to create a different life from her mother’s. From this, From Sophia’s
perspective, her mother’s priority for her to go to college was a driving force behind her
academic self-efficacy; however, there is an implication that her mother wanted Sophia to assure
a level of self-reliance for herself as completing a college degree is viewed to gain upward
mobility. It is plausible that Sophia’s example demonstrates the role of emotional arousal and
verbal persuasion as sources of academic self-efficacy. Additionally, Sophia’s situation reflects a
longstanding trend of messaging in the United States that connects prospective earning potential
and the completion of a bachelor’s degree. Interestingly, earnings are not necessarily equivalent
across STEM professions and inequality in salaries continue for men and women in STEM
professions.

The experiences of the participants examined in this section provide examples of the
ways parents influence academic self-efficacy, though that looked different for each participant.

Here we see that the development and maintenance of academic self-efficacy can be deeply
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rooted in the child/parent relationship through vicarious experiences, verbal persuasion, and
emotional arousal.
Peer Influence

Peers act as secondary socializers (Berger & Luckmann, 1966) and are another important
factor in shaping academic self-efficacy. Three participants, Lena, Kayleigh, and Madison,
discussed the ways in which their peers and peer interactions fostered their academic self-
efficacy.

Lena, a 22-year-old student in her fourth year, who identified as white, and responded
that at least one parent completed a bachelor’s degree provided a response that gave much of the
credit for her academic self-efficacy to her peers, especially other women in STEM. To see
women peers and classmates succeed in STEM programs provided her with confidence,
particularly as she identified qualities that she had in common with these women STEM
students. Lena said,

I think looking and watching my peers and classmates, and how other women in STEM

have gone through the program and done well, I think I look at them as an example and

compare myself to that and see similar qualities. So that’s what I guess has led me to feel
confident in my ability to get through the STEM program.
By drawing parallels between herself and successful women STEM students, Lena was able to
develop a self-image that contributed to a high academic self-efficacy. Lena’s response
demonstrates that vicarious experiences through peers can have an impact on the development of
strong academic self-efficacy beliefs.
Kayleigh, a twenty-year-old, third-year student, who identified as white, and reported at

least one parent who completed graduate or professional school, attributed her academic self-
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efficacy to the people around her and the support she received from others. “Um, being a STEM
major is very hard and there’s definitely been times where I like ... rethought about, rethought it.
But I’ve always had the people around me to kind of help motivate me and tell me that I could do
it.” Kayleigh’s response demonstrates the importance of women STEM students having support
from the people in their social groups and how that support can encourage high academic self-
efficacy, another form of social persuasion.

Madison, a 23-year-old in her fifth year who identified as white and responded that at
least one parent who completed graduate or professional school, answered that she derived
confidence from working in teams and accentuated the importance of an encouraging
environment. Team or group work is a regular occurrence in the courses that comprise STEM
majors; therefore, this is something Madison would have frequently encountered. Developing
academic self-efficacy from working in teams implies that Madison’s experiences were positive,
and her peers helped to create an encouraging environment in which Madison was able to thrive.
Madison’s experience provides an example of how peer interactions are pivotal in socializing
individuals and influencing self-efficacy beliefs.

Like parents, peer influence is an important component of socialization. Whether the
support is direct or indirect, the participants found value in these connections to influence their
academic self-efficacy. The experiences of this set of participants demonstrates how the peers of
women STEM students are valuable in the development of high academic self-efficacy.
Community, Belonging, and Institutional Support

The support of a community and a sense of belonging can be generated from institutional
support. Institutional support often involves built-in mechanisms designed to support academic

success (e.g., tutoring) but includes faculty, staff, and peers, who act as agents of the institution.
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While academic advisors often hold staff and/or faculty roles, for the purposes of the current
study they are viewed separately from the staff and/or faculty who interact with students in
capacities other than academic advising. Further, institutional support can include other
mechanisms that offer students a sense of community and belonging, which includes ambassador
programs that allow student the opportunity to represent their academic college and university
and bond with their peers. Olivia’s and Anna’s responses provided insight into the ways
community, belonging, and institutional support influenced their academic self-efficacy.

In her response, Olivia, a 20-year-old student in her fourth year who identified as white
and reported high school or GED completion for at least one parent, identified several factors,
including her advisor, friends, professors, and parents. While Olivia mentioned several factors
and referred to her academic advisor, much of her explanation emphasized the role of her
professors. Olivia stated,

The handful of really good professors that I’ve had and have, like, I’m really close to, not

really close, I stay really close, but I just emailed them for like a reference or something.

I’ve had really two really good math professors that have been like male and

they’ve...they always love to hear from me. They always want to, like, I reach out to one

for like a reference, and he was like, ‘Oh my gosh, so good to hear from you. Like, hope
you’re doing well. I would absolutely love to do this for you. Like, you were one of my,
like, favorite students. And like, I would love to do this for you,” you know? Just kind of
like that, um, is really nice, I guess.
Olivia eventually gave credit to herself, “I guess myself; I’ve always been really driven and
when [ want something, I get it, you know?” Additionally, goal achievement was an element

Olivia added as a source of her academic self-efficacy. “Like I’ve dreamed of being a
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[profession] forever and here I am a year and a half away from it, you know? So really just
myself and my own motivation and dreams and goals.” Finally, for Olivia, the educational
environment played a role in her academic self-efficacy. “And, and just the environment.
[institution] is a really, overall, [institution] is a really positive like...that’s why I wanted to come
here because I felt like I belonged. Like, it felt that they wanted me, and they wanted to see me
succeed and stuff.”

Olivia’s academic self-efficacy was developed in-part by the encouragement of her math
professors who invested in her endeavors beyond their class by enthusiastically serving as a
reference for an opportunity Olivia pursued. Interestingly, Olivia’s experience seems to prioritize
emotional arousal as a source of her academic self-efficacy over her own drive and motivation.

As mentioned in the previous section, Anna’s decision to seek a STEM major was
primarily influenced by her mother and a high school teacher, however she attributed her
persistence in a STEM discipline and the belief that she could complete the requirement of a
STEM curriculum to the bonds she formed with other students through her student recruitment
position, as well as student organizations within her academic college. Anna said,

... staying in [major] has been like the people that I’ve met. Um, I’m in student

recruiting, so I’ve met a lot of people through [academic college] student recruiting, as

well as, like I said, the student organizations, um, and just I guess having people to study
with and keep you going is super helpful.
Remaining on a STEM pathway can be influenced by building a community or support network
and developing a sense of belonging, which is shown to be important to Anna’s persistence and
her belief in her ability to succeed in a STEM discipline. The formation of bonds and building

community with like-minded students who share similar experiences could very well open the
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door for instances of vicarious experiences, verbal persuasion, and emotional arousal to influence
academic self-efficacy. While Anna did not provide specific examples that can be classified as
any of these sources, it is safe to presume that interactions occurred that represent these sources
of self-efficacy.
The Explicit Role of the Academic Advisor in Self-Efficacy Beliefs

Fascinatingly, when asked the more general question regarding factors that influenced
academic self-efficacy, Leslie was the only participant to voluntarily acknowledge her academic
advisor’s role, which was in stark contrast to the other participants’ responses. As other
participants attributed their academic self-efficacy to individual influences, parents, peers, and
community, belonging, and institutional support, Leslie’s response highlights the importance of
the academic advisor’s role in helping her to navigate options, make sense of setbacks, and
identify resources. Leslie was one of the more established participants at 23 years old and in her
fifth year of college. Further, she identified as white and reported that at least one of her parents
completed a graduate or professional degree. During her interview, Leslie shared that she
primarily discussed credits and scheduling with her academic advisor after experiencing some
academic challenges after returning to campus from the COVID-19 pandemic. “I was like barely
passing, had to withdraw classes, and so like mainly our conversations revolve around the, uh,
like flow of my classes...” In her response Leslie identified external elements such as support
services provided by the institution and specifically acknowledged her academic advisor as an
influence on her academic self-efficacy. Leslie said,

I would say that institutional support, obviously through my advisor, you know, let me

know what classes I could take to help me, you know, like very easy to, you know, not

pass one class and then decide, you know, ‘Time to leave college or just to do
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something.” You know, very different. It’s very easy to take a hit like that and, you know,
back away. So obviously it’s support from my advisor. You know, I tell her my problems
and she’s not instantly like, ‘Oh, I need to, like, leave.’ Like, obviously, that’s like...and
her encouraging me through that process was obviously very...I’d say like my self-esteem
is the biggest factor. But what feeds that is the support from the institution. Like they
believe in me, and they have seen students, many, many students go through the same
thing, and so, you know, they have all the data, they’re the professionals, and you know,
they’re saying this is possible, so I should trust them. And so far, that trust has been, you
know, rewarded, you know. I’'m doing good. I’m still pursuing my degree. I haven’t left
[major], and I love it. This is truly like; I cannot imagine doing anything else besides
[major].

Leslie also shared how her academic advisor made her feel supportive and safe as she faced

challenges with the course. Leslie stated,
I did have a time period where my grades were poor and I was really scared, and it didn’t
feel good. But, when I went into my advisor’s office, I didn’t feel like I was in trouble
[...] And again, feeling safe to bring up like, ‘I need to withdraw from this class. It’s
going to kill my GPA. Like I am just not going to like pull through on this.” [...] You
know, she’s like, ‘No, you have been through this before, you can do this one as well.’
[...] And so they would help me differentiate what is realistic, what is a realistic worry or
concern that would change my college career path and what is just me talking myself
down...

Leslie’s interaction with her academic advisor shows how previous experiences with success can

be leveraged through verbal persuasion to influence academic self-efficacy beliefs. Even as she
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experienced adversity and setbacks, this interaction with her academic advisors was one in which
Leslie felt she was reassured of her capability to meet the requirements of her specific STEM
discipline.
The Implicit Role of the Academic Advisor in Self-Efficacy Beliefs

Once asked how, if at all, their academic advisor encouraged their self-confidence,
participants shared varied experiences of interactions that were not as direct as Leslie’s previous
example yet supported the development of academic self-efficacy for some of the participants.
Three participants, Leslie, Olivia, and Drew, praised their academic advisor’s encouragement
and provided details about what their advisor did to encourage their self-confidence in their
academic ability. Leslie focused on her academic advisor’s positivity and outlook on challenging
courses. Leslie said, “Well, obviously, you know, in our meetings, like, just being very positive,
you know, and even if the class was going to be challenging, um, they didn’t make it seem
challenging.” This speaks to how academic advisors frame classes, especially those in a STEM
curriculum, when interacting with women students, which could have implications for how
women students approach the classes and their outlook on their performance, as well as their
interpretation of whether their interactions with their academic advisor is positive or negative.

Olivia emphasized that her academic advisor provided her with reminders of the
challenges and obstacles she previously navigated and conquered, which helped her to formulate
a positive outlook on her current and future challenges. Olivia stated,

She’s so good at it! I don’t know how she does it! Again, just like I said, like, she

reiterates everything I’ve gone through, and everything just challenges I’ve overcome.

And, yeah, I mean that’s, that’s literally, it’s, it’s simple because she literally just tells me

what I’ve overcome and I’m like, ‘Oh, my god, you’re right. I forgot I can do it.’
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Highlighting previous experiences, especially those in which the student prevailed through a
challenging course, again demonstrates how mastery experiences coupled with verbal persuasion
can be effective sources of academic self-efficacy.

Drew shared that her academic advisor encouraged her to not worry much beyond
planning enough time for a specific lab course. For Drew, this was a meaningful form of
encouragement related to her academic self-confidence as Drew said,

I think deep down as a student, all you want to hear is just somebody telling you, ‘Hey,

you’ve got it. I know it doesn't feel like it, but you've got it. Just keep going.” [ mean, |

think she's an empathetic person. She’s very sweet. So, I don’t know. If I was an
academic advisor, [ would tell my students that because that's what [ want to hear. Like
every time we, every time my advisor says that she believes in me. I’'m like, ‘yes!” So,
that’s, that’s how I feel. I think she knows what it’s like.

Academic Advisor — Situational Encouragement

Five participants gave answers that reflected situational encouragement related to
courseload and academic achievement, specifically grade point average. According to Madeline,
her academic advisor contributed to her academic self-efficacy beliefs through trusting that she
could not only handle the courses she was taking at the time but also enroll in a heavier
courseload of 19 credit hours, the maximum allowed enrollment at South Central University.
Madeline said,

They’ve been like very, um, like intentional in being like actually show me that like if

believe in myself, um, because obviously if you’re not able to like handle 19 credit hours

or something like that, you shouldn’t do that, and they actually even like reference

that...they’re, they kind of in a sense warn me. But they’re also, like, if I want to take it,

69



they’re like very like helpful and like understanding that I believe that I'm able to achieve

that and since...in that sense they’re like helping me.

Christine’s experience echoed Madeline’s in that her academic advisor recommended a heavy
courseload for her sophomore year. Christine said,

Going into my sophomore year, uh, they did suggest [ have a super heavy load of classes

to, to get ahead which, um, it was flattering to think I could do that, but it was...it was a

bit much. I did not end up taking that recommendation.

While Christine was flattered by her academic advisor’s belief that she could manage a heavy
courseload, she added that she did not consider subsequent experiences and interactions with her
academic advisor to be encouraging.

Emma shared that she viewed her academic advisor as encouraging academic self-
efficacy based on subtle comments made by her academic advisor that recognized her high
academic achievement, especially in challenging classes. “... but recognizing that like, ‘Hey, I
see that you are really committed to your classes and you’re doing well despite them being hard.’
So, I think that’s always encouraging.” While Emma further clarified that her academic advisor’s
comments were indirect, Emma clearly found even a subtle acknowledgement of her academic
performance by her academic advisor to be a meaningful contribution to her academic self-
efficacy. In a similar way, May also highlighted that her academic advisor pointed to her
previous academic performance when May felt she was not doing too well in classes. Finally,
Bee also reported that her academic advisor complimented her academic performance and
remarked on her 4.0 grade point average but made little contribution to her academic self-

efficacy beyond that.
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Academic Advisor — General Encouragement

Five participants provided accounts of general encouragement or no specific examples of
encouragement of their academic self-confidence. For instance, Anna did not have any specific
encounters to share that illustrated encouragement of academic self-confidence but reported that
her academic advisor always helped her with developing a plan when she was struggling. Anna
added that her academic advisor never doubted her abilities when she needed to adjust her plans
and felt that her academic advisor’s help in this process was a source of encouragement.
Additionally, Avery’s description did not include any specific examples of encouragement,
“They tell me like that I'm like, doing a good job, and I’'m like...I don’t know. I guess they just
like encourage me and just told me to keep it up, I guess.”

Tania, Paula, and Pinky also recounted examples of their academic advisors encouraging
them in a general sense regarding class pairings, being on track, or reflectively. For example,
Tania recalled that she found her academic advisor’s approach to be encouraging for her
academic self-confidence. Tania said,

Well, she has a really calming demeanor. She says, she usually says, ‘Take things at your

own pace if you need to,” which I’ve taken that pretty well. She gives you what classes

that you should take, how many hours, um, suggests like, ‘Hey, these would probably be
better for you at this time,” which is very, like, uplifting about it. Um, if you’re not
feeling confident in the class, she’ll be like, ‘“Well, you’ll just probably have to — need to
retake it.” She doesn’t like, put you down for feeling stupid or anything like that.
Paula emphasized that receiving reassurance that she was on track with progress in her degree
program or her academic advisor helping her figure out how to stay on track when she needed to

drop a course was a source of encouragement for her academic self-confidence. Paula added,
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Yeah, I think it would be more of like a self-assurance of somebody that I know was an
expert telling me, “Yeah, you’re still on track.” And then, even when I drop my courses,
something that I really appreciate is that I felt like they never looked at me like, ‘Oh,
you’re dropping a course...” like they were actually ... not encouraging it, but they were
like, ‘Yeah, that makes sense. That’s okay, you can stay on track, like, you’re able to still
fulfill...” or like ‘Let's see what we can work out so that you don’t fall behind.” Or like, I
never felt like...to put it into words, like I never felt like I was dumb, or I was doing
something that I wasn’t supposed to. They just like, I guess, encouraged that decision.
Pinky explained that there was encouragement of a reflective nature from her academic self-
confidence during her senior year as she approached graduation, “... being like, ‘Yeah, ... you
did good. Like you get all your stuff set up to graduate and you’re in a good spot with your
grades.” You know that kind of like feedback.”
Academic Advisor — Mixed Encouragement
One participant, Erica, responded that her experience included both discouragement and
encouragement depending on the situation. Erica recalled a time when she wanted to change her
major, which was met with what Erica felt was discouragement from her academic advisor. For
Erica, this discouragement had implications for her confidence as she continued with
coursework. However, Erica shared that other academic advisors she encountered complimented
her previous academic performance and used it as a basis for encouraging her.
Academic Advisor — No Encouragement
Six participants said they had no specific examples to provide; their advisor had not
encouraged them, or they did not have the rapport with their academic advisor from which they

could find encouragement. In terms of their academic advisor encouraging academic self-
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confidence, Kayleigh and Sophia could not present any specific examples, whereas Eris,
Madison, and Lena asserted their academic advisor had not encouraged their academic self-
efficacy. Eris’s interactions with her academic advisor, a man, left her often feeling dismissed
and that her concerns were minimized.

[...] with my experiences with the specific advisor -- there was one instance where [ was

about to -- because for [major] you have to have a [grade] in your prereqs, otherwise

you’ll have to retake the class and all of your prereqgs are required for specific
introductory course for [major] and I was on the verge of getting a low [grade]. And |
went into the advisor’s office, and I was like, ‘Hey, help!” And he just looked at me and
said, “You seem very stressed. You should try mindfulness.’
As Eris recalled, this occurred in one of her first interactions with her academic advisor for her
major and thus their advisor/advisee relationship was built on an unstable foundation. As a result,
Eris’s academic advisor could not encourage academic self-confidence during this nor in future
interactions. Drawing attention to the gender of the academic advisor in this situation does not
imply that male academic advisors are incapable taking seriously the concerns and experiences
of women STEM students; however, it shows the extent to which the academic advisor’s
responses and approaches can significantly impact student’s perceptions about their role and the
extent to which they feel supported.

Finally, Savanna reported that she never developed the rapport or connection with any of
her academic advisors that would allow her to feel encouraged by them. Savanna reported having
up to four different advisors during her undergraduate experience because of the departure of
academic advisors for her major at South Central University. This created a barrier to forming a

relationship with an academic advisor and led Savanna to opt for email advising to receive
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guidance for future enrollment and get her advising hold removed. Additionally, Savanna
reported that trust with academic advisors was weakened because of the quantity of academic
advisors she encountered because of the multiple changes with academic advisors. Savanna said,

... but at this point I don’t really trust them with what I need to be doing, um, with my

future just because I’ve had a bad...I’ve had too much of a bad experience because it

really has, you know, affected my long-term goals and future.
Like Eris’s experience, the details Savanna shared demonstrates that a fragile, or in this case
non-existent, relationship between a woman STEM student and her academic advisor means
there is not much, if any, prospect of the academic advisor contributing to a woman STEM
student’s academic self-confidence.

This chapter discussed the factors shaping academic self-efficacy of women STEM
students at South Central University. Participants indicated that their belief in their ability to
meet the requirements of a STEM curriculum was shaped by internal influences, parents, peers,
and/or a sense of community and belonging combined with institutional support. The role of the
academic advisor was also explored, and the participants revealed their perceptions concerning

how their academic advisor did or did not encourage academic self-efficacy beliefs.
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Chapter 5: Discussion and Conclusions

Women pursue STEM majors at a lower rate than their male counterparts which makes
the attrition of women from STEM majors a troubling matter. This study examined women
STEM students’ perspectives of their interactions with their academic advisor(s) and found that
academic self-efficacy is an important component for the persistence of women in STEM
disciplines. However, for the participants in this study, the development and sustainability of
high academic self-efficacy was influenced by many factors including internal influences,
parents, peers, and community, belonging, and institutional support (e.g., tutoring and
mentorship. Although academic advisors are positioned to have the opportunity to foster the
growth of academic self-efficacy for all students, they were not initially identified by most of the
participants as contributors to academic-self efficacy beliefs. Once prompted, the participants’
responses were mixed, showing that perceptions of an academic advisor’s influence on academic
self-efficacy and self-confidence are associated with the strength of the student/advisor
relationship.
Contributions to the Literature

Factors such as advisor turnover and weak connections between the academic advisor and
student all contributed to situations in which women STEM students felt their academic advisor
did not contribute to their academic self-efficacy. This reflects important concepts from Drake’s
(2011) work, which highlighted the need for academic advisors to form and maintain
relationships with students, recognize disconnections occur for students, and provide support to
students for generating connections to the institution all which serve to build better pathways for
student success, retention, and persistence. Academic advising is identified as a critical practice

within higher education; yet there is little information on how students perceive their interactions
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with academic advisors. Student satisfaction survey results (Campbell & Nutt, 2008; Hemwall &
Trachte, 2003; Light, 2001; Propp & Rhodes, 2006) that offer a small glimpse into the
student/academic advisor relationship are difficult to generalize due to low response rates and do
not explore the multitude of factors that can contribute to a student’ satisfaction or dissatisfaction
with their academic advisor®. Even though this study did not set out to explore satisfaction or
dissatisfaction with academic advisors, those sentiments came through at times when participants
recalled their interactions. This study adds to the literature by explicitly exploring the
interactions of women STEM students and their academic advisor to further understand how
those interactions are perceived. By presenting findings associated with academic self-efficacy,
an earlier reviewed key component of the persistence of women in STEM majors, this study
shows the predominate influential factors that encourage the development of academic self-
efficacy for the participants, while also providing an understanding of the perceptions the
participants held of how academic advisors did or did not contribute to the development of
academic self-efficacy.

The findings from this study are aligned with previous research (Bandura, 1997; Pajares
1996) that show that self-efficacy beliefs can act as a predictor for behaviors associated with
engagement, perseverance, and goal attainment. Cultivating academic self-efficacy helps women
STEM students to grow their self-image as students and professionals in STEM disciplines and
professions, which have been and continue to be masculinized fields.
Theoretical Implications

Academic self-efficacy is built and maintained in various ways by women STEM

students and constructed, at least in part, by a person’s past and current experiences. The

5 South Central University's response rate for Student Satisfaction Surveys conducted between 2015 and 2019
ranged from 15% to 25.5% of the total undergraduate population.
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participants in this study shared the factors that contributed to their academic self-efficacy.
Academic self-efficacy beliefs are largely tied to an individual’s self-confidence, which is often
derived from previous successes. Self-efficacy is also associated with the perspective an
individual constructs themselves based on their experiences and socialization. Even though most
of the participants attributed their academic self-efficacy to internal influences, they are also
somewhat attribute it to other external factors. The mere presence of an individualistic, internal
source suggests adoption with masculinized characteristics regarding ability and success in
STEM. This suggests that perhaps women STEM student have adopted this perspective as a
means of survival in a masculinized field and could be an attempt to present a counter to the
misogyny that is often present in masculinized spaces. This also results in women STEM
students not only adopting but inadvertently reinforcing these masculinized ways of being.
Undoubtedly, these participants worked hard to meet the requirements of a STEM curriculum,
and self-reliance was only a portion of their success. For this reason, it comes as no surprise that
previous success or mastery experiences were such a dominant factor in influencing the
academic self-efficacy beliefs of the participants. In utilizing Bandura’s (1977, 1986, 1997) self-
efficacy as a conceptual framework, it becomes clear that there are various internal and external
factors that affect self-efficacy beliefs and persistence in STEM for women students.

Parental influence, often through vicarious experiences, verbal persuasion, and emotional
arousal, was meaningful for the development of academic self-efficacy for some of the
participants and influenced how they saw themselves in these masculinized spaces. For instance,
Pinky saw her mother working as a police officer, which would have normalized women in
masculinized spaces and contributed to Pinky’s confidence when she also entered a masculinized

space.
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In developing academic self-efficacy, it was also important for women STEM students to
see their peers (i.e., other women in STEM) succeed, as with Lena’s experience. Lena found that
seeing similar qualities in herself and other women in STEM who had performed well
academically helped her to build confidence. For Lena to compare herself to other women in
STEM demonstrates how women excelling in masculinized spaces can generate self-efficacy
beliefs for future generations of women in STEM. Further, being that STEM is a masculinized
field, finding community among other women is a way to occupy space in STEM that differs
from finding community among women outside of STEM. This community could also help to
mitigate the chilly climate that causes women to feel unwelcome and unsupported in STEM
disciplines.

The experiences of women once they enter STEM spaces can either support or undermine
the development of academic self-efficacy. Institutional support programs that are well meaning,
for example, may reinforce gender stereotypes through women in STEM programs that utilize
pink washing approaches. At times, these programs use hyper feminine portrayals of women to
overtly communicate that they are spaces for women in STEM seemingly without considering
how these things reinforce stereotypes about women. Programs that support and promote
community, belonging, and institutional support for women in STEM are important for
persistence. Creating these spaces without utilizing stereotypical hyper-feminine imagery helps
women STEM students develop a community that allows for acceptance rather than assimilation
and contests the idea that to challenge the historic and ongoing masculinization of STEM
requires hyper-feminized endeavors. Additionally, it is important to emphasize that like STEM
curricula, women are not a monolith. Programming that promotes such may give women who are

not hyper-feminine the idea that they do not belong and could counter efforts for women STEM
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students to build their self-efficacy and self-image as a scientist, mathematician, or engineering.
The experiences of Olivia and Anna demonstrate that community and belonging can be
formulated for women in STEM without the utilization of prevalent stereotypes about women.
For example, Olivia found belonging and support that generated academic self-efficacy through
her connections with professors.

Faculty interactions happen in a multitude of ways and at varying frequencies; however,
just as with academic advisors, positive and supportive interactions are meaningful to the
experiences of women STEM students. When faculty, regardless of their gender, support the
academic, social, and professional growth of women students in STEM, they are engaging in
actions that promote self-efficacy. This is not to say that faculty should prioritize the support of
women and women-identifying students over students of other gender presentation and identities
but should be cognizant of how their interactions both inside and outside the classroom do or do
not contribute what may already be an uncertain climate for women STEM students.

Anna’s experience demonstrates that community and belonging can be found among a
group of women and men students through avenues such as ambassador programs and student
organizations. Interestingly, Anna’s student recruiter position was social in nature and thus
removed technical aspects that speak to the gendered nature of STEM. However, it can be
presumed that the student’s Anna interacted with though the ambassador program shared similar
experiences which can provoke self-efficacy through vicarious experiences, social persuasion,
and emotional arousal. Perhaps, for Anna, support and connection were easier to come by in this
venue because gender dynamics were not as apparent in this sub-environment of STEM.

While academic advisors were not initially identified as contributors to the academic self-

efficacy of the participants, with Leslie’s experience being the exception, it remains important to

79



examine how self-efficacy beliefs were encouraged or not encouraged through interactions with
academic advisors. Leslie’s and Eris’s examples demonstrate opposing experiences with their
academic advisors when expressing struggles in coursework and serves to illustrate how
academic advisor can shape perceptions and act as a force to strengthen or weaken academic
self-efficacy for women STEM students. In Leslie’s experience, she felt heard and supported,
and her responses conveyed that her advisor utilized strategies to remind her of previous
successes, thus generating positive self-efficacy beliefs for Leslie. Conversely, Eris felt her
concerns were invalidated, and she was not taken seriously when discussing her academic
performance. From Eris’s example, it could be said that her academic advisors responded in a
way that reflects the historical masculinization of STEM, as well as masculinity as the default in
STEM spaces. As Eris shared, instead of working through the situation with practical solutions,
her academic advisor responded in a way that reinforced gender stereotypes about women. As a
result, Eris perceived that her academic advisor would not take her seriously and did not seek
their counsel for such matters in the future.

Following Bandura (1977, 1986, 1997), both internal and external factors must be
acknowledged to holistically advise students. Instead of determining that women STEM students
fit into some kind of criteria, academic advisors should concern themselves with learning about
the array of experiences women students in STEM encounter, as well as their pre-collegiate
endeavors that influenced their pursuit of an academic major in a STEM area. When women
STEM students feel comfortable enough to share about their experiences, academic advisors
should consider how their responses may work to encourage or enhance academic self-efficacy
beliefs. Because academic advisors are not the experts in the experiences of women STEM

students, they should be mindful of how interactions can be interpreted while also adopting
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practices that show interest and understanding of these experiences. They should also maintain a
perspective that recognizes that what is important to the student needs to be met with
understanding and a commitment of care. Women STEM students should not have to feel that
they cannot share their experiences because their academic advisor will respond in accordance
with a gender stereotype. Likewise, they should not have to wonder if their concerns and
experiences are invalidated while those of their male counterparts are taken seriously.

Practical Implications and Recommendations

Academic advising approaches and structures differ by institution. Some institutions,
such as South Central University, require academic advising for students each semester, these
mandated interactions may give more opportunities for meaningful conversations to occur, but
they do not necessarily guarantee that the conversation goes beyond discussing enrollment
recommendations for the subsequent semester. While equality is central to academic advising
interactions, it is also critical for academic advisors to build and demonstrate awareness for how
these interactions may reinforce gender stereotypes and thus impact the relationship between
women STEM students and their academic advisor.

Academic advisors should strive to make the most of the time they have to interact with
students, especially those who are underrepresented and marginalized in STEM spaces. Showing
interest in the lived experiences of women STEM students is an action step academic advisors
could take to enhance their interactions and build stronger relationships with these students.
Seeking to know more about the experiences of these students allows for rapport and trust to
form and demonstrates to the student that they can bring their concerns to their academic advisor.
In terms of contributions to academic self-efficacy, academic advisors can convey that effort is

normal for success in STEM majors which may help women STEM students feel less abnormal
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in masculinized spaces. Asking questions about extra- and co-curricular involvement and
experiences, their sense of belonging, interactions with peers and faculty, and how they are
experiencing and utilizing resources could produce quality conversations that go beyond
providing a list of classes for the following semester’s enrollment and also prompt the advisor to
make quality referrals for additional resources and programs offered in the student’s academic
college or by the university. While academic advisors would not want to operate their
conversations around a checklist of items, they also do not want to leave the student-advisor
relationship to chance. This line of communication would not necessarily be limited to women
STEM students; however, it would demonstrate a greater degree of support and interest and
formulate stronger connections. Furthermore, academic advisors can make themselves aware of
and promote potential peer, academic, or professional mentoring opportunities for their women
students in STEM.

The quality of the relationship between the student and their academic advisor seems to
be connected to an academic advisor’s potential for influencing major persistence. Therefore,
this suggests that it is not ideal for students to have a different academic advisor over multiple
interactions. Administrators should consider the retention and support of academic advisors. This
includes the number of majors and the size of the advising caseload the advisor must maintain.
Furthermore, the work academic advisors conduct goes well beyond meeting with students for
enrollment advising and includes a number of administrative tasks. Often, administrative
expectations for advisors include making referrals, responding to emails in a timely manner,
completing specialized forms, being privy to the nuances of academic majors (e.g., substitutions,
exceptions, etc.), engaging in additional activities that are perhaps tangential to their profession,

and completing a host of additional duties. As this is, the availability and opportunity to
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participate in meaningful professional development is scarce. Identifying meaningful ways to
support academic advisors and reprieve from some of the administrative duties could reduce
advisor turnover, thereby providing benefits to all students.

Legislation and executive orders in several states prevent the establishment of specialized
academic advising for women STEM students; however, additional training could enhance
academic advising in a way that is inclusive of all students. For example, helping academic
advisors to build awareness of how to respond to students concerns without making the student
feel dismissed is a skill that could be useful for preparing to interact with undergraduate students
at all levels and across disciplines regardless of their gender. Furthermore, building knowledge
of the generation of students who are currently transversing the higher education landscape is
important for academic advisors so that they can come to an understanding of the group as a
collective. However, this understanding cannot be limited to generalizations based on the larger
group as academic advisors must be responsive to the needs of the individual student; therefore,
additional training could focus on balancing understanding of the collective while responding to
the needs of the individuals.

Limitations and Future Research

This study adds to the literature about the experiences of women STEM students but also
has numerous limitations. One limitation is that I did not conduct interviews with academic
advisors, which means I cannot consider how they view their interactions with women STEM
students. An additional limitation is that mathematics is not represented as a discipline as there
were no participants pursuing that academic major. This did not come as a surprise as the
mathematics major at South Central University is overwhelmingly comprised by male students;

therefore, the small population of women students in that major did not lend itself to the major
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being represented in this study. Furthermore, the Institutional Review Board did not approve the
use of participants’ majors to protect the identities of academic advisors. While protecting the
identities of academic advisors is understandable, especially since academic advisors’ major
assignments are often shared in public spaces, such as websites, it does present a limitation in
that I could not associate any of the findings with specific academic advising practices for the
academic colleges or majors and had to present findings about academic advising for STEM
majors as a collective. Additionally, because I was aware of this limitation prior to beginning
data collection, I did not strive for a consistent number of students from specific STEM majors
or academic colleges.

Moreover, most participants in the study (13) identified as white, which mirrors the
student population at South Central University; however, this presents a limitation in
understanding the experiences of women STEM students from minoritized populations. Ideally,
the study would include a more diverse sample to allow us to gain more insight about the
experiences of all women in STEM. Similarly, all participants in this study identified as
cisgender women, meaning that the perspectives of transgender women and individuals who
identify as non-binary are missing from this account.

An additional limitation of the study is that data was collected prior to the dissolution of
South Central University’s first year academic advising unit. At the conclusion of the spring
2025 semester, first-year academic advisors were reassigned to academic college advising offices
across South Central University. This change to the advising structure is intended to allow first-
year students to build stronger connections with their academic colleges from the beginning.
Ideally, students will work with the same academic advisor from the time they start the pursuit of

their degree until graduation. Now that the academic advising structure at South Central
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University is different from the way it looked when data was collected, it would be interesting to
learn how perceptions of academic advising interactions between women STEM students
compare to those of the participants in this study.

As stated in the previous section, political factors, such as bans on programs based on
gender, have been instituted through either executive orders or legislation in numerous states,
including the state in which South Central University is located. These mandates and laws go
beyond changing the landscape of how services and programs are conducted on college
campuses — they also required the removal of any mention of diversity, equity, and inclusion (or
anything that could be deemed as such) from websites, literature, and other resources. This
presents a limitation in that data was collected in late 2023 and early 2024 and coincided with the
announcement of the executive order, and data analysis occurred during the time that the
executive order went into effect.

Finally, while conducting interviews, there were times in which I could have asked
follow-up questions that I did not. For example, during Madison’s interview, she shared that she
felt her academic advisor would not care about her experiences as a woman in STEM. Follow-up
questions to explore the reasons Madison perceived that her academic advisor would not care
about her experiences may have provided more insight into how Madison came to that belief
through her previous interactions. Based on the brevity of many of Madison’s answers, it seemed
some of the questions were not only prompting a series of similar negative responses but may
have been annoying to Madison. This is not to say the questions themselves were annoying, but
perhaps having to recall her interactions with her academic advisor brought feelings of
annoyance to the surface for Madison. Likely out of fear that Madison would end the interview

prior to its conclusion, I decided not to probe too much.
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Furthermore, in terms of overall experiences in STEM, some participants shared that they

experienced aspects of the chilly climate with their male classmates, as opposed to faculty or
staff. This would have been an interesting topic to further explore with the participants who
recalled these interactions during their interviews. However, the intention was to focus the study
on interactions with external factors, including academic advisors, and to be cautious of staying
within the projected timeframe of the interview, I did not ask follow-up questions for these
responses. Further research regarding the interactions that occur in different groups within
STEM spaces could enhance our understanding of the experiences of women students pursuing
academic majors in STEM.

Given the findings that there are internal and multiple external factors that influence self-
efficacy beliefs and persistence in STEM, future research is also needed to fully explore the
range of external factors that shape students’ persistence, beyond what was found in this study.
For example, the role of media, especially social media, as an external influence impacting self-
efficacy beliefs can be examined. Engaging in this research would deepen the application of
Bandura’s (1977, 1986, 1997) concept of self-efficacy and inform targeted interventions to best
support women students to persist in STEM.

Conclusion

The fact that women are less likely to select STEM majors is intensified by the high
attrition rates of those who do seek STEM majors and remains an area of concern within higher
education. Instead of taking measures that may inadvertently reinforce gender stereotypes,
further exploration and examination of the experiences of women in STEM would allow for a
richer understanding of where STEM pathways become broken.

Women pursue higher education at a higher rate than men, yet the number of men who

seek and complete degrees in STEM fields continues to outweigh the number of women. Women
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STEM students must navigate environments that were not designed for them and in which
masculinity remains the default. An important component of the persistence of women in STEM
is, in part, self-efficacy. Self-efficacy beliefs are derived through different sources and key
interactions, including those with academic advisors. For academic advisors to make the most of
their touchpoints with students, it is important that they recognize their role but also understand
that other interactions are at play in the development and maintenance of self-efficacy beliefs of
women STEM students. Leveraging the previous successes of women STEM students is a way
academic advisors can contribute to the academic self-efficacy beliefs of women STEM students,
but this also requires that academic advisors have interactions that allow them to get to know
their students in meaningful ways.

In conclusion, reframing persistence through Bandura’s (1977, 1986, 1997) concept of
self-efficacy highlights the importance of understanding persistence as more than an individual
outcome; it is a dynamic process shaped by multiple interconnected factors. The findings from
the study demonstrated that there were both internal and a range of external factors that
contribute to the development of self-efficacy beliefs, and in turn, persistence. Rather than
viewing persistence as a fixed internal motivation or as the result of a single external factor, this
reframing acknowledges how various external influences (parents, peers, community, belonging,
institutional support, and the academic advisor) interact with individuals’ beliefs in their own
capabilities. Self-efficacy then becomes both a driver and a result of these dynamic processes.
Thus, the reframing of persistence then emphasizes a more holistic understanding that

acknowledges the internal and multiple external factors that shape a person’s ability to persist.
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Appendix A

Informed Consent and Demographic Questionnaire

Standard: Consent and conditions (11 Questions)

Branch: New Branch
If

If Are you 18 years of age or older? No (if no - cannot participate) Is Selected

Or Is your academic major in one of the following science, technology,
engineering, or mathematics [... No (if no - cannot participate) Is Selected

Or Is your academic major Health and Exercise Science? Yes (if yes - cannot
participate) Is Selected

Or Do you identify as a woman (including cisgender and transgender women)?
No (if no - cannot participate) Is Selected

Or Are you an undergraduate student? No (if no - cannot participate) Is
Selected

Or Are you in your third year or beyond at the university? No (if no - cannot
participate) Is Selected

Or Are you classified as a transfer student by the university? Yes (if yes -
cannot participate) Is Selected

EndSurvey: Advanced

Block: Questionnaire (13 Questions)

EndSurvey: Advanced
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Consent to Participate in Research
University of Oklahoma

You are invited to participate in research about undergraduate women STEM students’
experiences with academic advisors. If you agree to participate, you will complete a 5 to 10

minute survey and a 30 to 60 minute interview and will be audio and/or video recorded.

You may experience these risks by participating in this research:

Audio or video recorded data collection: There is a risk of accidental data release if we collect
your data using audio and video recordings. If this occurred, your identity and the statements
you made could become known to people who are not on the research team. To minimize this
risk, the researchers will transfer data to, and store your data on, a secure platform approved by
the University's Information Technology Office.

Collection of demographic or geographic location data that could lead to deductive re-
identification: You will be asked to provide demographic information that describes you. We may
also gather information about your geographic location in this research. Different combinations
of personal and geographic information may make it possible for your identity to be guessed by
someone who was given, or gained access, to our research records. To minimize the risk of
deductive re-identification, we will not combine identifying variables, nor analyze and report
results for small groups of people with specific demographic characteristics.

Data collected online or by a device and transmitted electronically: You will be asked to
complete an online survey as part of this research. The organization hosting the data collection
platform has its own privacy and security policies for keeping your information confidential.
There is a risk that the external organization, which is not part of the research team, may gain
access to, or retain your data or your IP address which could be used to re-identify you. No
assurance can be made as to their use of the data you provide for purposes other than this
research.

There are no benefits for participating in this research.

If you participate, you will receive this compensation: One (1) Starbucks gift card in the amount
of ten dollars ($10).

Your participation is voluntary and your responses will be confidential.

We might share your de-identified data with other researchers or use it in future research
without obtaining additional permission from you.
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Even if you choose to participate now, you may stop participating at any time and for any
reason.

If you have questions about this research, please contact:
Megan Denney, mdenney@ou.edu or 405-596-5123 and Junghee Choi, Ph.D., jchoi@ou.edu
or 405-325-4202.

You can also contact the University of Oklahoma — Norman Campus Institutional Review Board
at 405-325-8110 or irb@ou.edu with questions, concerns or complaints about your rights as a
research participant, or if you don’t want to talk to the researcher.

Please print this document for your records. By providing information to the researcher(s), | am
agreeing to participate in this research.

Your name and email address will be deidentified, but are needed to follow up with you.

First and last name

Email address

Are you 18 years of age or older?

Yes
No (if no - cannot participate)

Is your academic major in one of the following science, technology, engineering, or mathematics
[STEM] areas: biological and biomedical sciences, computer and information sciences,
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engineering and engineering technologies, mathematics and statistics, physical sciences, and
science technologies?

Yes

No (if no - cannot participate)

Is your academic major Health and Exercise Science?
Yes (if yes - cannot participate)
No

Do you identify as a woman (including cisgender and transgender women)?

Yes

No (if no - cannot participate)

Are you an undergraduate student?

Yes

No (if no - cannot participate)

Are you classified as a transfer student by the university?
Yes (if yes - cannot participate)
No

Are you in your third year or beyond at the university?

Yes
No (if no - cannot participate)
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Instructions: Please complete the following questions by either typing in the correct information
or selecting the answer that best describes you.

What would you like your pseudonym/alias to be for this study?
(Please select a name that is different from your first, middle, and last names.)

What is your academic major?

Which of the following gender identities describes you?
Cisgender woman
Transgender woman
Prefer not to answer

Which of the following races and ethnicities describe you?
(Choose all that apply.)

American Indian, Native American, or Alaskan Native
Asian, Asian American, or Pacific Islander

Black or African American

Hispanic or Latina

Middle Eastern

White or Caucasian

Prefer not to answer

A race/ethnicity not on this list (please specify in the space below)
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What is your current age?

What is your current year at the university?
(For example, third, fourth, fifth.)

From what high school did you graduate and where was it located?

High school name

City and state

Did your high school offer any STEM advanced placement (AP) courses?

Yes
No
Unsure

Skip To: Q6 If Did your high school offer any STEM advanced placement (AP) courses? = No

Skip To: Q6 If Did your high school offer any STEM advanced placement (AP) courses? = Unsure

Skip To: Q26 If Did your high school offer any STEM advanced placement (AP) courses? = Yes

Did you take any STEM advanced placement (AP) courses in high school?

Yes
No
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Are you eligible to or do you receive Federal Pell Grants?

Yes
No

Unsure

OKLAHOMA RESIDENTS ONLY
Do you use Oklahoma's Promise or the university-based program that provides free tuition and
average student fees for qualifying Oklahoma residents?

Yes
No

| am not an Oklahoma resident

What is the highest level of education completed of any of your parents/guardians?

Less than high school

High school or GED

Skilled trade, vocational program

Some college (no degree)

Associate degree

Bachelor's degree

Some graduate or professional school (but no graduate or professional degree)

Graduate or professional degree
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Appendix B

Interview Protocol

Introduction: | appreciate your time and willingness to participate in this interview. As you
know, | am interested in understanding vour experiences with your academic advisor as an
undergraduate woman in a STEM major. The interview should take about 30 to 60 minutes. If
the gquestions are general, then you may volunteer any details you wish. You can also ask for
clarification with any question and you have the option to decline to answer any of the questions.
You have signed the consent form and reviewed your rights as a participant. With your consent, I
will record your interview to ensure accuracy. Data from this interview will remain confidential
and any responses will be attributed to your chosen pseudonym. You may choose to terminate
this interview at any time. Do you have any questions before we begin? May [ start recording?

Thank you again for participating. Before we get started with the interview, do you have any
questions about the consent form or the interview process?

Okay, let's get started with some questions about your interactions with your academic advisor.

1. How would you describe your interactions with your first-year academic advisor? (probe as
NECESEAry )
1.1. Was your first-vear academic advisor knowledgeable about STEM? If so, how was that
demonstrated in your interactions them? (probe as necessary)
1.2. How did they help you? (probe as necessary)
1.3. How could they have been more helpful? (probe as necessary)
4. How have academic advising interactions changed during your time as a student? (probe
A% Necessary)
1.5. Have you been working with the same academic advisor since your second year? (probe
as necessary)

2. How would you describe your interactions with your current academic advisor? (probe as
necessary)
2.1. How often do you interact with your academic advisor in formal scheduled academie
advising meetings? (probe as necessary)

2.1.1. Can yvou describe what it is like meeting with your academic advisor? (probe as
necessary)

2.1.2. What are topics do vou discuss during vour meetings with your academic advisor?
{probe as necessary)

2.1.3. During these meetings, is your academic advisor personable (for example,
appropriate self-disclosure) or all business (for example, course, policies, and
procedures only)? (probe as necessary)

2.14. How do yvou feel when vou leave a meeting with your academic advisor? (probe
A3 NECEsSsAry)

2.2, How often and in what other ways, if at all, do you interact with vour academic advisor?
iprobe as necessary)
2.3, How would you describe your relationship with your academic advisor? (probe as

nECessary)
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3. Does your academic advisor encourage you to pursue activities outside of academies (for
example, co-curricular, extracurricular activities, and/or campus engagement opportunities)?
{probe as necessary)

3.1. If so, how did they approach that? (probe as necessary)
3.2. If not, what could they have done to encourage you to pursue these activities? (probe as

necessary)

4. How has your academic advisor been effective? (probe as necessary)

5. How, if at all, has yvour academic advisor helped you to develop or maintain a growth
mindset? (probe as necessary)

6. Have you had any experiences with your academic advisor in which they have advocated for
vou with administration or faculty? (probe as necessary)
6.1. IF YES: Can you tell me more about that experience and the outcome? (probe as
MECEES
6.2, IF NO: Can you recall any times when your academic advisor's advocacy would have
been helpful? (probe as necessary)

7. Has there ever been a time when you felt discouraged by your academic advisor? (probe as
necessary)

8. Beyond discussing courses required for vour major or degree, does your academic advisor
discuss course content or share what other students have reported about courses with you?
{probe as necessary)

8.1. IF YES: Which courses and how do they describe them? (probe as necessary)
8.2, [F NO: How do you get information about what to expect in a course? (probe as

NECESSATY)

9. Have you brought up academic challenges with your academic advisor? (probe as necessary)
9.1.  IF YES: How does your academic advisor respond when you bring up academic
challenges in STEM eclasses? (probe as necessary)
9.2, IF NO: Have you not had any academic challenges or have yvou not shared them with
vour academic advisor? (probe as necessary)
9.2.1. If you haven't shared your academic challenges with your academic advisor, can
vou go into a little detail about why you did not? (probe as necessary)

110. Have vou brought up personal challenges with vour academic advisor? (probe as necessary)
1.1, IF YES: How does you academic advisor respond when you bring up personal
challenges? (probe as necessary)
10.2.  IF NO: Have you not had any personal challenges or have you not shared them with
vour academic advisor? (probe as necessary)
10.2.1. If you haven't shared vour personal challenges with your academic advisor, can
vou go into a little detail about why you did not? (probe as necessary)
. How, if at all, does vour academic advisor assist you with navigating institutional obstacles
or barriers? (probe as necessary)

Qj— IRB NUMBER: 16618
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1.1 IF YES: What did that look like and what was the outcome (probe as necessary)
11.2. IF NO: Have you not experienced any institutional obstacles or barriers or have
you not shared them with your academic advisor? (probe as necessary)
11.2.1. If you haven't shared vour experiences with institutional obstacles or barriers with
vour academic advisor, can you go into a little detail about why you did not? (probe
25 necessary)

Transition: Okay. We're now going to transition to the next section of the interview and I'm
going to ask you some questions about aspects of your identity.

12. Are there any specific social identities that are meaningful to vour experience? Social
identities include age, race, gender, ability, religion/irreligion, socio-economic status, sexual
orientation. {probe as necessary)

12.1. If s0, what are those identities? (probe as necessary)
12.2. How have they impacted your experience, if at all? (probe as necessary)

13. How, if at all, do you think your racial identity affects vour interactions with your academic
advisor? (probe as necessary)

14. How, if at all, do you think your socio-economic status affects your interactions with your
academie advisor? (probe as necessary)

15. How, if at all, do you think your gender affects your interactions with your academic
advisor? (probe as necessary)

16. | know you addressed this a little, but is there anything else you want to add about your
gender? (probe as necessary)

Transition: Okay. The following set of questions will focus on your overall experience as a

woman pursuing a STEM major, as well as how that experience relates to interactions with your
academic advisor.

17. How would you feel about sharing situations that are specific to being a woman in a STEM
major with your academic advisor? (probe as necessary)

18. Is being a woman in STEM something you bring up in conversations with your academic
advisor? (probe as necessary)
18.1. Has your academic advisor brought it up? (probe as necessary)
18.2. Do you get the sense that your academic advisor is invested in your experience as a
woman in STEM? (probe as necessary)

19. Do you feel a sense of belonging as a woman in STEM? (probe as necessary)
19.1. How, if at all, has vour academic advisor contributed to your sense of belonging as a
woman in a STEM major? (probe as necessary)
19.2.  Have other things contributed to your sense of belonging as a woman in STEM?
{probe as necessary)
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20. What influences your belief in your ability to meet the requirements of a STEM curriculum?
{probe as necessary)

21. How, if at all, has your academic advisor encouraged your self-confidence in your academic
ability? (probe as necessary)

22. Has there been a time when you considered changing your major to a non-STEM discipline?
{probe as necessary)
22.1. IF YES: What made you consider doing that? What made you stay? (probe as
Necessary)
222, IF NO: Why do you think it was not something you considered? (probe as
NECESsary)

23. How, if at all, has yvour academic advisor encouraged your belief in what vou are capable of
in the future? (probe as necessary)

24, How could your academic advisor improve your experience as a woman in a STEM major?
(probe as necessary)

25. How are you feeling as a woman in STEM at this point in your undergraduate career? (probe
&3 NECESSAry)

26. Are there any ways you hope the academic advising experiences of future women in STEM
majors might be different? (probe as necessary)

Conclusion: Is there anything else you would like for me to know about your interactions with
vour academic advisor or your experiences as a woman pursuing a degree in a STEM field?

Thank you again for taking the time to participate in this interview. Do vou have any questions
about anything? Would it be okay to follow up with you if additional questions come up or if
clarification is necessary?
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Appendix C

Recruitment Flyer

RESEARCH PARTICIPANTS NEEDED

for a dissertation study about

Undergraduate Women STEM Students’
Experiences With Academic Advisors

Eligibllity Requirements

* Identify as a woman

* Be In at loast the 3rd year as
an undergraduate student

* Admitted directly from high
school; cannot be a classified

as a transfer student

* Declared a STEM major* during
first year and remain in the same
major

*Includes majors In the areas of blological and

blomedical sclences, computer and information

sclences, engineering and engineering

technologies, mathematics and statistics,
physical sclences, and science technologies

If you are interested in

participating, scan the Recelve a $10 Starbucks gift
QR code below to card for participatingina 5 to

complete the survey or 10 minute survey AND a 30 to 60

email Megan Denney at minute interview on Zoom.

mdenney@ou.edu.

The Identity of participants
and Interviews will
remain confidential.
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Appendix D

Recruitment Email

TO: All Women Undergraduate STEM Students

Hello, my name is Megan Denney and | am a PhD candidate in the Department of Educational
Leadership and Policy Studies. | am currently interviewing women undergraduate STEM
students about their experiences with academic advisors. If vou are in at least your third year at
the university, not a transfer student, and you identify as a woman, then you are invited to
participate!

Participation in this research includes completing informed consent and a 5-10 minute
demographic questionnaire, as well as a 30-60 minute interview via Zoom. Participants will be
compensated with a $10 Starbucks gift card. The identity of participants and interviews will
remain confidential.

If you would like to participate, please complete the survey at
https://ousurvey. qualtrics com/jfe/form/SV_3jRTDHjOnumULZC) or contact Megan Denney at
405-596-5123 or mdenney(@ou. edu.

Thank you!
Megan Denney

The University of Oklahoma is an equal opportunity institution
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