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EXECUTIVE SUMMARY

Doctor of Education: Leadership, Learning and Community
The Impact of Gender on Student Evaluations of Teaching for Women STEM Professors
Gina T. Chace, Plymouth State University
Dissertation Defense: April 1, 2022
Executive Summary: April 1, 2022
Introduction: The purpose of the study was to investigate the effect of gender parity or
imparity between students and professors on student evaluations of teaching in STEM
disciplines. Quantitative trends and qualitative themes were analyzed.
Problem of Practice: Women are underrepresented in the tenured STEM professoriate.
Student evaluations of teaching (SETs) represent one evaluation metric often used in
promotion and tenure decisions. Earlier studies demonstrated SETs are invalid, biased
against women and individuals from underrepresented groups, and may be influenced by
both student gender and faculty gender.
Research Method: This mixed methods study examined data from 2,001 online SETs for
301 STEM professors from seven gender-selective institutions in the United States.
Summary of Findings: Generally, gender parity between students and instructors did not
appear to influence student evaluations of teaching, except when both the student and the
instructor were female. Statistically significant findings suggested female students rated
female instructors as more difficult while simultaneously rating the quality of their
instruction lower. Male professors were rated similarly, regardless of student gender.
Subtle qualitative differences were identified based upon instructor gender.
Limitation(s) of Study: The use of RMP data presented several limitations, including an
inability to determine whether SET ratings had actually been created by students who
took a class with the professor; very satisfied or dissatisfied students may leave multiple
ratings for the same professor; and response bias. In addition, the effect of various gender
identities could not be controlled for. Finally, students who enroll in gender-selective
institutions may not be representative of all college students.
Implications/Significance of Study: The findings of this study may help to advance
STEM equity and inform the way SETs are constructed and used in higher education.
Future studies may further investigate the phenomenon wherein female students rate
female professors more harshly. An investigation into whether male or female students
are more likely to respond to SETs when they are either very satisfied or very dissatisfied
with their course experience or professor may be worthy of future inquiry.

Chapter 1: Problem of Practice
Introduction to the Problem
Women are underrepresented in science, technology, engineering, and
mathematics (STEM) career fields, degree pathways, and in all ranks of the STEM
professoriate. Despite accounting for 48% of all workers in 2019, only 27% of the STEM
workforce was comprised of women (Martinez & Christnacht, 2021). In 2015-2016, 58%
of all bachelor’s degrees were conferred to female students (U.S. Department of
Education National Center for Education Statistics, 2019c). However, only 36% of
STEM bachelor’s degrees were awarded to female students (U.S. Department of
Education National Center for Education Statistics, 2019c). As of 2019, the STEM
professoriate, women accounted for only 28% of all tenured faculty positions (National
Science Foundation National Center for Science and Engineering Statistics, 2019).
Statistics relating to faculty composition by gender and rank indicate a disparity
between men and women as they move through the tenure process. For example, in the
early-career rank of assistant professor, women outnumbered men in 2018-2019 by
occupying 51% of faculty positions at 4-year public institutions in the U.S. (U.S.
Department of Education National Center for Education Statistics, 2019b). However, at
the fully promoted rank of tenured professor, women account for only 32% of faculty
positions (U.S. Department of Education National Center for Education Statistics,
2019b).
Promotion and tenure decisions at institutions of higher learning are typically
based upon the evaluation of a faculty member’s scholarly research, service to the
institution, and effective teaching. Therefore, it is unlikely that a single causative factor is
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responsible for women’s underrepresentation in the tenured professoriate. This research
focuses on the use of student evaluations of teaching (SETs) as an indicator of effective
teaching as one dimension of institutional promotion and tenure processes that may
contribute to women’s underrepresentation.
SETs are utilized by more than 94% of American institutions as a heavily
emphasized metric used to evaluate effective instructional pedagogy, defined as the
“method and practice of teaching” (Lexico.com, 2022, para. 1), for promotion and tenure
decisions (Mengel et al., 2018; Miller & Seldin, 2014; Reid, 2010; Stroebe, 2020).
According to a sizeable body of research, SETs are biased against women and those from
underrepresented ethnic and racial backgrounds (Basow, 1995; Boehmer & Wood, 2017;
Conklin & Tiger, 2020; El-Alayli et al., 2018; Fisher et al., 2019; Freeman, 1994;
Kierstead, D’Agostino, & Dill, 1988; MacNell et al., 2015; Mengel et al., 2019; Peterson
et al., 2019; Rosen, 2018; Sinclair & Kunda, 2000; Sprague & Massoni, 2005; Stroebe,
2020; Young, Rush, & Shaw, 2009) Additional studies concluded that SETs are an
unreliable and invalid measure of teaching effectiveness (Boehmer & Wood, 2017; Braga
et al., 2014; Carpenter, 2020; Freishtat, 2016; Gonyea et al., 2018; Knez et al., 2014;
Nulty, 2008; Sohr-Preston et al., 2016; Stroebe, 2020; Youmans & Jee, 2007). Jones and
Dindia (2004), Rosen (2018), and Young et al. (2009), indicated the possibility of a
relationship between SET scores, student gender, and instructor gender, such that SET
scores appeared higher when student gender and instructor gender matched.
SETs represent one facet of institutional promotion and tenure processes that may
disadvantage women in the promotion and tenure process, thereby contributing to the
underrepresentation of women in the STEM professoriate. Research focusing on the
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impact of SETs on women in STEM has the potential to offer additional information
about how factors unrelated to teaching effectiveness, such as faculty/student gender, can
impact SET scores. Further, understanding of the impact of SETs on women in STEM
may help to inform effective interventions that mitigate current trends.
A Discussion of Gender and Sex
The Canadian Institutes of Health Research (2020) defined sex as a categorization
of humans and animals into males and females based upon physical and physiological
attributes such as chromosomes, gene expression, reproductive features, and sexual
anatomy. According to the American Psychological Association (2012), gender is a
culturally based, social construct that refers to the attitudes, feelings, and behaviors
associated with individuals’ biological sex. Gender identity, which may or may not be
based on sex assignment, is described as an inherent psychological sense of an
individual’s gender such that they identify with being a boy, man, male, a girl, woman,
female (American Psychological Association, 2015). Further, while terms such as
boy/girl and man/woman seem to indicate that gender is binarily constrained, gender
identity and its subsequent expression exist along a dynamic continuum (Canadian
Institutes of Health Research, 2020).
The terms gender, sex, male/female, and men/women are frequently and
pervasively conflated in the literature on bias in student evaluations of teaching and on
underrepresented groups in STEM disciplines. This conflation of sex and gender also
appears in statistical databases. For example, the U.S Department of Education National
Center for Education Statistics and the National Science Foundation National Center for
Science and Engineering Statistics, both referenced earlier in this introduction, use the
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terms “male” and “female”. By contrast, the Integrated Postsecondary Education Data
System, the core postsecondary education data collection mechanism for the National
Center for Education Statistics, only collects and reports data under the terms “men” and
“women”.
For the purposes of this dissertation research and to maintain consistency with the
literature, the language surrounding gender, sex, male/female, and women/men will
reflect that which used by the authors of the cited sources. If no such source is present,
the terms gender, sex, male/female, and men/women are used interchangeably. This is
consistent with the existing literature.
Global Perspectives
The underrepresentation of women in STEM is a global issue. According to the
United Nations Educational, Scientific, and Cultural Organization (UNESCO) Institute
for Statistics (2019), less than 30% of the world’s researchers are women. In addition,
only 30% of all female students select STEM degree pathways in higher education
(United Nations, 2021). Of all Nobel Prize Laureates in physics, chemistry, and
physiology/medicine, only 3% have been women (United Nations, 2021). The gender
imbalance in STEM is not limited to academia and career fields; popular culture
reinforces science as a masculine discipline (Smith et al., 2014). In a 2014 report, Smith
et al. analyzed films from around the world and found that only 12% of characters
depicted as having careers in STEM disciplines were women.
The disparity in gender composition seen among the higher academic ranks in the
U.S. professoriate is a global phenomenon. In the European Union, for example, only
23.7% of Grade A positions, the highest academic faculty rank, were held by women in
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2018 (European Commission, 2019). In Canada, though women accounted for 41% of
full-time professors in 2018, they held only 28% of full professorships. By contrast,
women occupied 55% of positions beneath the rank of assistant professor (Statistics
Canada, 2019). A 2016 research report on the state of Australian higher education
indicated a disproportionate overrepresentation of women among the lower academic
ranks while men were disproportionately overrepresented among the highest academic
ranks (Strachan et al., 2016). In Japan, women represented more than half of the full-time
faculty at junior colleges, but less than a quarter of full-time university professors
(Government of Japan, 2019).
In addition to the global disparity in gender representation between lower and
higher academic ranks, the use of SETs in promotion and tenure decisions appears
equally widespread. Since their development in the 1920s, the reliance on student
evaluations of teaching as evidence of effective teaching has grown steadily in the United
States (Stroebe, 2020). According to Table 2 found in Miller and Seldin’s (2014) study,
over 94% of American institutions of higher learning indicated “systematic student
ratings” (Table 2) are “always used” (Table 2) in evaluating the teaching performance of
faculty. Along with the United States, other nations have also increasingly relied upon
student evaluations of teaching as an evaluation metric. Evidence of gender bias in
student evaluations of teaching is not a uniquely U.S. phenomenon. Studies stemming
from the Netherlands (Mengel et al., 2019), Israel (Davidovich & Soen, 2009), Mexico
(Arceo-Gomez & Campos-Vazquez, 2019), Spain (Fernandez & Mateo, 1997), and
Taiwan (Keng, 2020) all demonstrate the effect of gender on reduced student evaluations
of teaching scores for women in the professoriate, albeit to varying degrees.
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Local Contexts
According to the U.S. Department of Education National Center for Education
Statistics (2019a), there are over 4,000 degree-granting institutions in the United States.
Every state in the nation is home to multiple institutions that contribute to the broader
communities in which they reside. The statistics relating to women in the STEM
professoriate largely mirror the global statistics shared above. Of all tenured positions in
the higher education professoriate in the U.S., only 32% of them are held by women
(U.S. Department of Education National Center for Education Statistics, 2020b).
In the STEM professoriate, women are even more underrepresented, accounting
for only 28% of all tenured STEM faculty positions (National Science Foundation
National Center for Science and Engineering Statistics, 2019). This is particularly
noteworthy when considering that women in their early-career rank of assistant professor
hold a slight, 51%, majority at public 4-year institutions (U.S. Department of Education
National Center for Education Statistics, 2019b). Men begin to outnumber women at the
associate professor level, occupying 54% of faculty positions (U.S. Department of
Education National Center for Education Statistics, 2019b). These statistics indicate
balanced gender representation in academia for early professionals yet show a significant
disparity between men and women moving through the tenure process.
Throughout the United States and Canada, institutions of higher learning have
similar evaluation criteria relating to scholarship, service, and teaching in the promotion
and tenure process. Reliance upon student evaluations of teaching as a primary means of
gauging teaching effectiveness is a widely utilized practice (Mengel et al., 2018; Reid,
2010; Stroebe, 2020). A very small number of institutions, such as Ryerson University in
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Canada, have moved away from using SETs for promotion and tenure decisions (Ryerson
University v Ryerson Faculty Association, 2018). Other institutions, such as Stetson
University (Green et al., 2019) and Oregon State University (Quick et al., 2019) have
issued formal reports to better inform how SETs are used in the evaluation process.
However, these practices reflect the exception rather than the norm. It remains to be seen
whether these policy changes result in the promotion and tenure of greater numbers of
women.
Advocacy and Ethics
In STEM disciplines such as engineering, health, and veterinary sciences, women
are less likely to achieve the rank of full professor and are more likely to exit academia
without having received tenure (Durodoye et al., 2020). According to Charlesworth and
Banaji (2019), the greatest disproportion between gender representation occurred among
prestigious and tenured faculty roles. They went on to assert that pointed intervention
would be necessary in order to remedy the disparity (Charlesworth & Banaji, 2019).
Thus, if institutions aim to increase parity between the representation of men and women
in the tenured professoriate in STEM fields, they must actively implement strategies
aimed at creating greater equity in the promotion and tenure process for women.
The ethical paradigms of justice and critique grounded this research study.
According to Shapiro and Stefkovich (2016), the ethic of justice is primarily focused on
rights and laws, equal sovereignty of people, and the preservation of human freedoms.
The 14th Amendment, the Civil Rights Act, the Equal Pay Act, and an abundance of case
law provide ample justification for consideration of the ethic of justice.
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The 14th Amendment, adopted in 1868, assures citizens the right to due
process and equal protection of the laws. Due process refers to procedural
protections afforded to individuals prior to state action that would deprive him or her of
life, liberty, and/or property (Kaplin & Lee, 2014). It is important to note that
the 5th Amendment also references due process. However, it is specific to federal
action. The 14th Amendment applies the 5th Amendment to the states and is
pertinent here because of the relationship between the state and public higher
education. Equal protection of the laws applies to all citizens and is designed to
ensure impartial governance. Individuals cannot be subjected to wanton discrimination.
The Equal Pay Act of 1963 was designed to eliminate pay disparities between
men and women who perform the same job. Pay, in this case, refers to all means of
compensation and includes items such as stock options, overtime wages, hotel and travel
reimbursements, benefit packages, and vacation/hotel accommodations. The Equal Pay
Act is relevant to decisions of promotion and tenure. Moving through the professorial
ranks and ultimately achieving tenure results in greater monetary compensation. If
women are systematically discriminated against by biased evaluative tools and/or
methods, a university could be held liable for Equal Pay Act violations.
Title VII of the Civil Rights Act of 1964, 42 U.S.C. §§ 2000e et seq., specifically
protects individuals from employment discrimination based on race, color, religion, sex,
and/or national origin. It was expanded in 1972 to cover both public and private
institutions (Kaplin & Lee, 2014). Under Title VII, two basic claims emerge: disparate
treatment and disparate, or adverse, impact. In cases of disparate treatment, the plaintiff
claims his or her race, sex, national origin, or religion forms the basis for a refusal to hire,

9
promote, or grant tenure, or results in unequal or less favorable treatment than other
applicants/employees. Disparate impact refers to cases in which a nondiscriminatory
policy results in adverse outcomes for individuals or the groups they represent (Kaplin &
Lee, 2014).
Both disparate treatment and disparate impact could be cited in cases where
promotion and/or tenure were denied, in part by unfavorable SETs. Disparate treatment
would be applicable because research has shown SETs to be biased against women and
those from underrepresented ethnic and racial backgrounds (Basow, 1995; Boehmer &
Wood, 2017; Conklin & Tiger, 2020; El-Alayli et al., 2018; Fisher et al., 2019; Freeman,
1994; Kierstead, D’Agostino, & Dill, 1988; MacNell et al., 2015; Mengel et al., 2019;
Peterson et al., 2019; Rosen, 2018; Sinclair & Kunda, 2000; Sprague & Massoni, 2005;
Stroebe, 2020; Young, Rush, & Shaw, 2009). Disparate impact is applicable because
faculty members are evaluated according to similar departmental criteria, thus
constituting a nondiscriminatory policy. However, certain individuals may be adversely
impacted due to a potentially biased evaluation metric.
Case law provides additional support for the ethic of justice as it applies to the use
of SETs for institutional promotion and tenure decisions. Despite the Court’s finding that
the Constitution does not fundamentally or explicitly guarantee a right to education in
San Antonio Independent School District v. Rodriguez, 411 U.S. 1 (1973), the ruling in
Goss v. Lopez, 419 U.S. 565 (1975) confirmed education as a property interest. In the
Goss case, it was determined that students had “both property and liberty interests” that
fell under the purview of due process protections.
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In Board of Regents v. Roth, 408 U.S. 564, 577 (1972), the court stated that
property interests are determined by "existing rules or understandings that stem from an
independent source such as state law rules, or understandings that secure certain benefits
and support claims of entitlement to those benefits". Though the Roth case centered
around non-renewal of an employment contract following the conclusion of a one-year
appointment, the implication of the Court’s interpretation of property interests as related
to promotion and tenure of higher education faculty was significant.
The ethic of critique centers on the systemic societal constructs that perpetuate the
marginalization of one or more groups to the benefit of other dominant groups (Stanley &
Hollander, 1992). University faculty, apart from a small number of women’s colleges and
historically Black colleges, were comprised almost exclusively of White men in the
1920’s when SETs were developed, and in the 1960s when their use in faculty evaluation
became an increasingly commonplace practice (Parker, 2015; Stroebe, 2020; Taylor et
al., 2010). Therefore, it is reasonable to assume that consideration of bias against diverse
populations would have been absent in the development and implementation of SETs.
Mounting evidence demonstrates SETs are biased in favor of professors who are White
men and against women and those from marginalized backgrounds (Basow, 1995;
Boehmer & Wood, 2017; Conklin & Tiger, 2020; El-Alayli et al., 2018; Fisher et al.,
2019; Freeman, 1994; Kierstead, D’Agostino, & Dill, 1988; MacNell et al., 2015; Mengel
et al., 2019; Peterson et al., 2019; Rosen, 2018; Sinclair & Kunda, 2000; Sprague &
Massoni, 2005; Stroebe, 2020; Young, Rush, & Shaw, 2009). The continued reliance on
an evaluation metric that is susceptible to bias against individuals from underrepresented
populations in higher education perpetuates their marginalization while preserving White,

11
male, heteronormative dominance associated with both STEM fields and the
professoriate.
The findings of this research study have the potential to inform the institutional
usage of SETs for the purposes of promotion and tenure and may be relevant to a variety
of groups and individuals. Specifically, stakeholders may include institutional policy
makers within organizations and departments, institutional faculty—particularly women,
those from underrepresented groups, and individuals with marginalized identities—
students, and the broader STEM community. The addition of the research findings from
this study to the existing literature surrounding SETs and the promotion and tenure
process has the potential to benefit these stakeholders while offering an exceptionally low
risk of harm. Because human subjects were not involved in any aspect of this study, the
risk of harm and potential for ethical dilemmas were mitigated.
Focused Problem of Practice
Women in the professoriate are less likely to achieve promotion and tenure and
are more likely to leave higher education prior to earning tenure (Durodoye et al., 2020),
and those who do successfully navigate the process take longer to do so as compared to
men (Van Miegroet et al., 2019). This means that women spend a longer time at lower
academic ranks that are less well-compensated (Cardel et al., 2020). In addition, women
are paid less than men at all academic ranks (U.S. Department of Education National
Center for Education Statistics, 2019b). According to Gumpertz et al. (2017), the quality
and diversity of the scientific community depend upon the successful hiring and retention
of women and faculty from underrepresented groups.
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This research study examines the role of student/instructor gender on student
evaluations of teaching (SETs) as one facet of institutional promotion and tenure
processes that may disadvantage women in the STEM professoriate. Currently, women
are underrepresented at the associate professor and full professor ranks in the
professoriate (U.S. Department of Education National Center for Education Statistics,
2019b), and in the STEM professoriate at all academic ranks (National Science
Foundation National Center for Science and Engineering Statistics, 2019). The gender
gap widens as one moves up through the academic ranks for both STEM and non-STEM
women professors (U.S. Department of Education National Center for Education
Statistics, 2019b) suggesting that women are less likely to successfully navigate the
promotion and tenure process. While this is likely due to a constellation of aggravating
factors, this research provides additional information regarding the impact of gender on
SETs as one institutional practice that may contribute to unequal gender representation at
the highest professorial ranks.
The purpose of this study is to determine whether and how the composition of
student and faculty gender affects ratings on SETs by identifying quantitative trends and
qualitative themes that may occur as a function of student gender. This study builds upon
the body of existing research informing the use of SETs as an evaluation metric in
promotion and tenure decisions. Due to the ubiquitous nature of colleges and universities,
it is reasonable to assume that many communities are likely to benefit from institutional
policies that increase equity, and ultimately representation, of a more diverse membership
in the full-time, tenured, STEM professoriate.
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Central Research Questions
The research questions that guide this study investigate how gender might
influence SETs for STEM professors. They are as follows:
RQ 1: Is a match between student and instructor gender predictive of more favorable
quantitative SET ratings?
RQ 2: What trends emerge from qualitative SET data when the student gender and
instructor gender is the same?
RQ 3: What trends emerge from qualitative SET data when the student gender and
instructor gender differ?
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Chapter 2: Review of Knowledge for Action
Introduction
There is a disparity in gender representation at the highest academic ranks
(Cardel, et al., 2020). Despite relative equality between the representation of male and
female faculty members at lower early-career academic ranks, there are significantly
fewer female professors among the upper ranks (U.S. Department of Education National
Center for Education Statistics, 2019b). This suggests that fewer women remain in the
professoriate and successfully navigate institutional promotion and tenure processes.
Among the STEM professoriate, this trend is amplified (Cardel, et al., 2020; National
Science Foundation National Center for Science and Engineering Statistics, 2019).
Women who successfully earn promotion and tenure take longer to do so, on average,
than their male counterparts (Durodoye et al., 2020). This is consequential because
promotion and tenure is directly tied to compensation, and cannot be denied based on sex,
race, ethnicity, and other protected characteristics.
Rather than a glass ceiling that prohibits women’s full acceptance and
engagement among the elite faculty ranks, the pathway through to promotion and tenure
has been likened to a “glass obstacle course” (De Welde & Laursen, 2011, Abstract). De
Welde and Laursen’s (2011) metaphor illustrates the often-immutable implicit biases,
defined as “mental processes that exist largely outside of conscious awareness and
control” (Charlesworth & Banaji, 2019, p. 7728), and institutional barriers that impede
the advancement of women in STEM. Student evaluations of teaching may represent one
obstacle along the promotion and tenure process that contributes to the
underrepresentation of women in the STEM professoriate.
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This chapter presents the theoretical perspectives that support this study. Critical
feminist theory provides the overarching lens for this study. However, the conceptual
framework that anchors this dissertation research is primarily comprised of Acker’s
(1990) theory of gendered organizations and Eagly and Karau’s (2002) role congruity
theory. Support for consideration of the university as a gendered organization exists
within the literature (Bird, 2011; Crowder, 2012). Role congruity theory provides robust
support for the effect of gender on student evaluations of teaching for women in the
STEM professoriate. An analysis of the existing empirical literature on women in the
STEM pipeline, in the STEM professoriate, and student evaluations of teaching follows.
Lastly, the closing section of this chapter discusses universities and women in the STEM
professoriate as stakeholders.
Theoretical Analysis
The possibility that student evaluations of teaching (SETs) contribute to the
underrepresentation of women in tenured, full-time, STEM faculty positions is complex.
It involves the interplay among institutional structures and policies in higher education,
the STEM fields, subjective student ratings, gender, and the social norms, stereotypes,
and expectations that accompany it. A single theoretical framework is therefore
insufficient to address the multidimensional and multifaceted nature of this issue. Thus,
the conceptual framework illustrated in Figure 1 below is built upon the following
theoretical perspectives: critical feminist theory, Acker’s (1990) theory of gendered
organizations, and Eagly and Karau’s (2002) role congruity theory.
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Proposed Conceptual Framework
Figure 1
Conceptual Framework
Critical Feminist Theory

Theory of Gendered Organizations

Role Congruity Theory

STEM
Professoriate&
SETs

Colleges
& Universities

Fewer women
among tenured
STEM faculty

Critical Feminist Theory
Feminist theory provides the overarching theoretical lens of this study. Feminist
theory explores inequalities associated with gender and “can be used to explain how
institutions operate with normative gendered assumptions and selectively reward or
punish gendered practices” (Carlson & Ray, 2011, para. 1). A theory is identified as
critical, such as in critical race theory or critical feminist theory, if it seeks to transform
institutional systems that contribute to ongoing hegemonic oppression and domination of
one group of people over another (Bohman, 2021).
In a widely cited article, West and Zimmerman (1987) situated gender as a
construct whereby membership in one’s sex category is affirmed and reinforced by
appropriate displays of “socially guided perceptual, interactional, and micropolitical
activities” (p.126) that align with masculine and feminine “natures” (p.126). West and
Zimmerman (1987) discussed the classification of labor into women’s work and men’s
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work as a function of masculine and feminine attributions. Acker (1990) explored this
gendered division of labor and explained its contribution to the gendering of
organizational structures.
Gendered Organizations
Acker’s (1990) theory of gendered organizations provides a “systematic feminist
theory of organizations” (p.140) wherein organizations are in fact gendered despite what
appear to be gender-neutral, or asexual structures, hierarchies, policies, and work
divisions. A gendered organization is defined as one in which “advantage and
disadvantage, exploitation and control, action and emotion, meaning and identity, are
patterned through and in terms of a distinction between male and female, masculine and
feminine” (p. 146). Acker (1990) posited that jobs are ranked according to complexity,
skill level, and hierarchical position wherein they are devoid of gender or other human
attributes. Job evaluation is divorced from the workers who fill positions. Thus, workers
accept job evaluation and the resulting hierarchies that emerge are because there is an
assumption of congruity “between responsibility, job complexity, and hierarchical
position” (p.148). Low-level positions, in which there is an overrepresentation of women,
logically then must also be accompanied by low levels of responsibility and complexity
(Acker, 1990).
Acker (1990) argued that the concept of a job and the ideal worker are both
inherently male because they assume “a particular gendered organization of domestic life
and social production” (p. 149). This notion bleeds into workplace hierarchies because it
is assumed that women will have split loyalties between their home and workplace
responsibilities (Acker, 1990). Women’s domestic loyalties therefore prevent them from
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being fully committed to their jobs (Acker, 1990). This reinforces the assertion that they
are ill-suited candidates for positions associated with significant responsibility and
authority at the upper echelons of the hierarchy (Acker, 1990).
While overt discrimination or denial of promotion or tenure cannot be based on
sex, institutional promotion and tenure timelines typically coincide with women’s childbearing years (Cardel et al., 2020). This corroborates Acker’s (1990) declaration that
domestic responsibilities and child-rearing often serve as justification for the devaluing of
positions typically held by women because it is assumed they will be unable to
effectively meet the demands of the job. In terms of promotion and tenure, women spend
more time in lower-level academic ranks, thereby serving to reinforce this hierarchy
(Durodoye et al., 2020).
According to Acker (1990), “hegemonic masculinity” (p.153) is inextricably
linked to power within organizations. This presents an insurmountable hurdle for women,
whose bodies can never conform to reflect hegemonic masculinity. Thus, to compete
alongside men at the top of the hierarchy, women must eschew feminine characteristics
(Acker, 1990). This is particularly problematic in the case of student evaluations of
teaching (SETs) as they relate to promotion and tenure. Evidence suggests that attractive,
feminine women garner more favorable SET scores (Rosen, 2018). Women are evaluated
much more harshly when they fail to demonstrate traditional cis-gendered characteristics
of femininity (El-Alayli et al., 2018). This creates a double bind by suggesting that
women may be more likely to climb the career hierarchy if they exhibit more masculine
characteristics but doing so is likely to result in reduced SET scores which may
negatively impact the opportunity for promotion.
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Crompton and Jones (1984) suggested that in white-collar work, the opportunities
for men to ascend the hierarchy depend, in part, on the denial of opportunities for women
to compete. In accordance with Crompton and Jones (1984), Acker (1990) postulated that
by denying women the opportunity to compete with men for top tier positions, men
increase their own promotion possibilities. While evidence suggests that this denial of
opportunity may be neither willful nor premeditated (Sheltzer & Smith, 2014), men
continue to outnumber and outpace women in successfully earning promotion and tenure
in the higher education professoriate as a whole, and even more dramatically so in the
STEM professoriate (National Science Foundation National Center for Science and
Engineering Statistics, 2019). According to Acker (1990), abstract systems that are
purportedly gender-neutral consistently replicate and reinforce “gender assumptions and
the subordinated or excluded place of women” (p.154).
The University as a Gendered Organization. Support for the consideration of
both STEM disciplines and universities as gendered organizations is not novel. Park
(1996) investigated sexism, gender roles, and gender hierarchies embedded within
purportedly gender-neutral university promotion and tenure policies. Bird (2011) also
examined the advancement of women faculty in higher education using a gendered
organization framework. While Acker’s (1990) work was not directly related to
university settings, Martin (1994), Park (1996), and Bird (2011) all suggested that the
organizational structure of universities bears sufficient commonality with other gendered
work organizations such that they, too, can be considered gendered. Crowder (2012)
applied Acker’s (1990) theory of gendered organization in a dissertation study that
explored job satisfaction among male and female faculty as a function of organizational
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system type. Crowder (2012) determined the perception of a more authoritative,
masculine, system type correlated with greater levels of job dissatisfaction among women
faculty.
Despite well-documented gender bias in student evaluations against female
professors, institutions are unlikely to consider this during promotion and tenure
processes (Lawrence, 2018). SET scores are influenced by variables that may only be
tangentially, or in some cases not at all, related to legitimate instructional effectiveness.
Studies have demonstrated that SET scores are influenced by the grade a student expects
to earn (Knez et al., 2014), race, age, and gender of the instructor (Boring, 2017; MacNell
et al., 2015), and even the weather on the day the evaluations were completed (Braga, et
al., 2014). A 2007 study conducted by Youmans and Jee found that SET scores were
higher when students were given chocolate prior to completing the evaluations.
Hart (2016) specifically explored the impact of universities as gendered
organizations on career trajectories for women in the STEM professoriate. In a review of
the literature, Hart (2016) stated, “gendered practices and processes…serve to maintain
gender inequality in the organization” (p. 611). Universities’ continued reliance on SETs
as an evaluation metric may be an example of a gendered practice, wherein women and
individuals from underrepresented groups consistently receive lower scores, and one
whose validity and reliability has repeatedly been called into question.
Role Congruity Theory
In 2002, Eagly and Karau published their role congruity theory of prejudice
toward female leaders as an extension of Eagly’s (1987) social role theory. Social role
theory describes two kinds of expectations regarding desirable gender-specific attributes:
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descriptive norms and injunctive norms (Eagly & Karau, 2002). Descriptive norms are
akin to stereotypes, meaning they describe expectations regarding the actual behavior of
individuals belonging to a particular group. Injunctive norms include a prescriptive
judgement as to the behaviors or dispositions members of a particular group ideally
should exhibit (Eagly & Karau, 2002). Gender roles are therefore positioned as a
“collection of both descriptive and injunctive expectations associated with women and
men” (Eagly & Karau, 2002, p.574).
Social role theory centers around communal attributes for women and agentic
attributes for men (Eagly & Karau, 2002). Communal qualities are associated with care
for others, such as sensitivity, nurturance, and affection. Agentic characteristics are
associated with ambition, dominance, independence, assertiveness, and a propensity for
leadership. It is these communal and agentic attributes that form the basis of prejudice
against women who serve in a leadership capacity (Eagly & Karau, 2002). According to
Eagly and Karau (2002), role congruity theory adds to social role theory by considering
the impact of parity between gender and leadership roles, to identify prominent factors
and their influence on prejudice involving perceptions of congruity between gender and
other roles.
Agentic qualities are typically associated with both men and leaders (Eagly &
Karau, 2002). Thus, there is parity between gender and role when men occupy leadership
positions. This contrasts with women who hold, or desire to hold, leadership positions
because there is a perceived incongruity between the communal qualities assigned to
women and the agentic qualities perceived as necessary for effective leadership (Eagly &
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Karau, 2002). Eagly and Karau (2002) explained the challenges for women seeking to
ascend career hierarchies as follows:
Women leaders’ choices are thus constrained by threats from two directions:
Conforming to their gender role would produce a failure to meet the requirements
of their leader role, and conforming to their leader role would produce a failure to
meet the requirements of their gender role. (p. 576)
The net effect of these threats results in reduced access to leadership roles, increased
obstacles for women to succeed when serving in this capacity, and harsher attitudes
against female leaders than their male counterparts (Eagly & Karau, 2002).
The more agentic the leadership role, posited Eagly and Karau (2002), and the
more completely a woman sheds the communal qualities associated with the feminine
gender, the more likely she is to be evaluated unfavorably. The negative evaluation
results from the failure to demonstrate the prescribed traits desired in women such as
support and nurturance (Eagly & Karau, 2002). These gender roles, and the behavioral
expectations that accompany them, are both maintained and consequential in
organizational settings (Eagly & Karau, 2002). This is consistent with Acker’s (1990)
theory of gendered organizations and is applicable to both the university setting and the
STEM professoriate.
Eagly and Karau (2002) discussed the importance of the perceiver in role
congruity theory, suggesting that sex is the primary characteristic by which individuals
are categorized. This leads to the automatic activation of gender-based stereotypes in the
perceiver regarding agentic and communal expectations for men and women, respectively
(Eagly & Karau, 2002). These gender-based expectations are unlikely to be suspended in
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absence of an awareness to their activation and an “intention or motivation to counter
their influence” (Eagly & Karau, 2002, p. 575).
Moss-Racusin et al.’s (2016) study offered support for Eagly and Karau’s (2002)
assertion regarding the persistence of gender-based expectations and the conditions
necessary to ameliorate them. Researchers examined the impact of a diversity
intervention workshop designed to reduce gender bias in STEM (Moss-Racusin et al.,
2016). The 126 life science instructors in attendance exhibited an increased awareness of
gender bias, demonstrated less gender bias, and were more willing to support initiatives
aimed at reducing gender bias (Moss-Racusin, et al., 2016). As Eagly and Karau (2002)
suggested, Moss-Racusin et al,’s (2016) results provided support for the notion that
diminishing gender bias requires an awareness of its existence followed by a willingness
to actively mitigate it. While not specifically addressed by Moss-Racusin et al’s (2016)
study, it is possible that results seen post-intervention would diminish over time. Followup workshops would likely be necessary for the reduction in gender bias to be sustained
in the long-term.
On Student Evaluations of Teaching. In a widely cited study, MacNell et al.
(2015) demonstrated that the perceived gender, rather than the actual gender, of the
instructor carries statistically significant implications on SET scores. In an experiment
that capitalized on the anonymity provided by online instruction, the researchers offered
the exact same course content, taught by the exact same instructor, but manipulated the
students’ perception of the instructor’s gender. When students perceived their professor
to be male, significantly higher ratings were awarded in categories that assessed
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“professionalism, promptness, fairness, respectfulness, enthusiasm, giving praise, and the
student ratings index” (MacNell et al., 2015, p.298).
Role congruity theory also provides robust support for an investigation into the
effects of student gender on student evaluations of teaching (SETs). Specifically, Eagly
and Karau (2002) cited the sex of perceivers as a moderator of role congruity prejudice.
Based on evidence from studies involving managerial roles (Schein, 1973, 1975, 2001),
Eagly and Karau (2002) suggested that men hold a more masculinized interpretation of
leadership than women and as a result, are inclined to find women less qualified for
leadership roles than men. Young et al. (2009) found that gender bias against women
existed in their study on the role of gender in SETs. Consistent with role congruity
theory, the study also indicated a relationship between the gender combination of student
and instructor, whereby students tended to rate professors more favorably when the
instructor’s gender and the student’s gender were the same (Young et al., 2009).
Young et al.’s (2009) study corroborated Basow’s (1995) earlier findings that
female students rated female professors higher than male students, while the ratings for
male professors appeared unaffected by student gender. Freeman (1994) found that
female students rated androgynous professors more favorably than male students in
introductory psychology courses. However, Freeman (1994) found no other statistically
significant differences due to student/faculty gender composition. Neither Basow (1995),
Freeman (1994), nor Young et al. (2009) specifically isolated the effect of student/faculty
gender composition in STEM courses, as psychology falls under the purview of social
science and does not exhibit the same levels of gender segregation as other natural and
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physical STEM disciplines. Further, both Freeman’s (1994) and Basow’s (1995) studies
took place before the widespread shift from pencil and paper SETs to online evaluations.
According to Nulty (2008), since SETs moved from pencil and paper forms
completed in class to an online format that students are expected to complete outside of
the classroom, response rates have dropped to somewhere between 30-40%. Low
response rates represent an issue of reliability in SETs. There is no reason to assume that
the SET scores delivered by the responders would be representative of the remaining 6070% of students who did not respond (Freishtat, 2016).
The calculation of SET scores is also problematic. Typically, SETs are comprised
of several prompts to which students respond using a Likert scale to indicate the degree
to which students strongly agree, feel neutral towards, or disagree with the statement in
the prompt (Freishtat, 2016). Each label is assigned a numerical value which are then
calculated to reflect an average (Freishtat, 2016). Freishtat (2016) provided an expert
report on SETs in the Ryerson Faculty Association arbitration case regarding the usage of
SETs in the promotion and tenure process at Ryerson University. In his report, Freishtat
(2016) highlighted that the ratings students select on the Likert scale are labels and not
values. Thus, it cannot be assumed that the difference between a rating of “strongly
agree” and “agree” would be the same as the difference between a rating of “neutral” and
“disagree”, for example.
The belief that women are less well-suited for leadership responsibilities than men
may be exacerbated by the gendered stratification associated with various occupations.
Men are more likely to have a male manager than women (Eagly & Karau, 2002). This is
especially true in male-majority STEM disciplines. As a function of reduced exposure to
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women leaders, men are more likely to ascribe leadership characteristics to men (Eagly &
Karau, 2002). In the United States, women believed leaders were required to demonstrate
both communal and agentic qualities and thus, favored a more gender-neutral view of
leadership (Eagly & Karau, 2002). This may explain why Basow’s (1995) study showed
male students evaluated female professors more harshly, but women evaluators did not
demonstrate a similar bias in favor of, or against, men in the professoriate.
Based on a variety of international studies (Arceo-Gomez & Campos-Vazquez,
2019; Davidovich & Soen, 2009; Fernandez & Mateo; 1997; Keng, 2020; Mengel et al.,
2019), biased evaluations against women in the professoriate appear to be a worldwide
phenomenon. While cultural norms can influence expectations regarding gender-based
characteristics and behaviors, the association of women as communal nurturers and men
as agentic leaders has been globally consistent (Eagly & Karau, 2002). Further, among
American college students, these gender-based expectations have remained relatively
unchanged over the last several decades (Eagly & Karau, 2002). This may explain why
women who failed to exhibit the qualities consistent with female gender expectations
received more negative evaluations (Boehmer & Wood, 2017; Freng & Webber, 2009;
Kierstead et al., 1988).
According to several studies (Boehmer & Wood, 2017; Freng & Webber, 2009;
Gonyea et al., 2018; Rosen, 2018; Sohr-Preston et al., 2016), SET scores are influenced
by the physical attractiveness of the instructor. Freng and Webber (2009) found that
physical attractiveness of women instructors accounted for a statistically significant 8%
variation in SET scores. This has specific implications for women, especially those who
do not conform to cis-normative gender conventions. Kierstead et al. (1988)
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demonstrated that to receive equivalent ratings on student evaluations for equivalent
work, women must also demonstrate behavior consistent with feminine stereotypes such
as warmth or friendliness characterized by socializing outside of class and smiling during
instruction.
Failure to conform to gendered expectations is not the only antecedent to harsh
student evaluations. Sinclair and Kunda (2000) conducted a field study and determined
that women are evaluated as less competent after delivering critical feedback than men
who did the same. The receipt of positive feedback, however, produced no change with
respect to the evaluation of competency. Researchers posited that participants were likely
motivated to discredit the evaluators negative feedback and thus defaulted to negative
stereotypes associated with the evaluator (Sinclair & Kunda, 2000). These findings carry
significant implications for people in evaluative capacities, such as university professors
responsible for assessing student work, who come from marginalized or underrepresented
backgrounds.
Sinclair and Kunda’s (2000) study suggested a student’s evaluation may be based
more heavily on the type of feedback (critical versus positive) an instructor provides
rather than sound pedagogy or legitimate effectiveness. Further, Ciani et al. (2008) and
El-Alayli et al. (2018) demonstrated that male students are more likely to exhibit
behavior consistent with academic entitlement than female students, such as requests for
special consideration or leniency. Female faculty who denied such requests or delivered
critical feedback, were met with increased backlash as compared to male professors (ElAlayli et al., 2018; Sinclair & Kunda, 2000). This is consistent with Goodboy and
Frisby’s (2014) findings that students with higher levels of academic entitlement
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exhibited increased vengeance in communicating their dissent than students with lower
levels of academic entitlement.
Sprague and Massoni (2005) conducted a qualitative study in which college
students described the qualities of their best-ever and worst-ever teachers. The
researchers found that students evaluated female teachers who failed to conform to
expected gender roles much more harshly than men. Their study also highlighted the
differences in characteristics attributed to the best male and female teachers. A
significantly higher percentage of students listed nurturing and caring as a quality of their
best-ever female teachers than they did their male teachers. Worst-ever female teachers
were described with a vitriol not seen among their male counterparts. For example, terms
such as “bitch” and “psychotic” (p.791) were used only to describe female teachers.
Worst-ever male teachers, by contrast, were often described as boring or self-centered.
Sprague and Massoni’s (2005) findings were consistent with the conclusions drawn by
fellow scholars (Ciani et al., 2008; El-Alayli et al., 2018; Goodboy & Frisby, 2014;
Sinclair & Kunda, 2000).
The Underrepresentation of Women in the STEM Pipeline
Women’s participation and representation in STEM begins to wane long before
they would begin seeking entrance into the professoriate. The “leaky pipeline” is a phrase
often used to describe junctures from primary school through college, advanced degree
attainment, and in STEM careers, including those in higher education, where women are
likely to attrit from STEM pathways (Grogan, 2018). While the scope of this study is
limited to women in STEM in higher education, addressing barriers that influence
retention within the leaky pipeline is important because women must persist through
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them in order to earn the advanced degrees necessary to enter the professoriate (Grogan,
2018).
At the K-12 Level. Historically, math and science pathways were classified as
traditionally masculine (Charles, 2011; Gilbert, 2001). English, language arts, and
domestic domains such as family and consumer sciences, have been looked upon as more
feminine (Charles, 2011; Gilbert, 2001; Madigan, 2009). Classroom dynamics, marketing
campaigns, and popular culture have reinforced these gender stereotypes (Grunspan et al.,
2016; Lambrecht & Tucker, 2018; Smith et al., 2015). However, achievement data has
not supported the idea that scientific or mathematical aptitude is influenced by gender
(Curran & Kellogg, 2016; Quinn & Cooc, 2015). Recent studies (Curran & Kellogg,
2016; Quinn & Cooc, 2015) revealed that the academic performance of female and male
students from kindergarten through middle school are roughly equal on national
assessments testing mathematics and science proficiency. Curran and Kellogg (2016) and
Quinn and Cooc (2015) demonstrated that boys consistently scored within a range of 0.0
to 0.25 standard deviations higher than girls on national science assessments, indicating
virtually identical performances between genders.
The number of young women self-selecting advanced science and mathematics
classes at the high school level has steadily increased over the last thirty years
(Cunningham et al., 2015). Further, young women in high school appear to continue this
trend by matching, or outperforming, male students on state and national science
assessments (Cunningham et al., 2015). Based upon this data, achievement is not a
significant contributor to diminished numbers of young women selecting and persisting
in STEM pathways beyond K-12 education.
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In STEM Degree Pathways. The achievement data for women who select a
STEM degree pathway at the collegiate level largely mirrors that of K-12 achievement.
Despite performance and achievement data suggesting equivalent aptitude between men
and women in the sciences, women’s capabilities have often been underestimated and
underacknowledged (Grunspan et al., 2016; Merton, 1968; Rossiter, 1993). The term,
“Matilda Effect” (Rossiter, 1993) was coined to describe this phenomenon. In an example
of the Matilda Effect, Marshman et al. (2018) demonstrated that women enrolled in
introductory physics courses who were earning A’s had similar levels of self-efficacy in
physics than men who were earning C grades in similar courses.
Grunspan et al., (2016) conducted a study of undergraduate students in
introductory biology classes at a large, American, research university. Students provided
the names of students they felt had the greatest mastery of the biology content. After
controlling for outspokenness and class performance, men overestimated the performance
of other men, while underestimating the performance of women (Grunspan et al., 2016).
This is consistent with what Merton (1968) described as the “Matthew Effect” in science,
whereby men over-recognize, or even misappropriate others’ achievements, to other men.
Moss-Racusin et al. (2012) discussed the importance of outreach and mentorship
to attract and retain students in STEM disciplines. However, Milkman et al.’s (2015) field
study demonstrated that faculty members, regardless of discipline, were significantly
more likely to respond to prospective students seeking graduate admissions and future
mentorship who were White and male more than any other group. Milkman et al.’s
(2015) results were consistent with Sheltzer and Smith’s (2014) findings from a large
study that demonstrated male faculty members, specifically faculty members of
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distinction who had won major awards and sizeable grant funding, trained and/or
employed fewer female graduate and postdoctoral students. The disparity was significant
with 10-40% fewer women being trained by those elite men as opposed to other scholars
and researchers (Sheltzer & Smith, 2014). According to Sheltzer and Smith (2014),
newly hired assistant professors surveyed in their study were largely culled from these
elite research laboratories where men were overrepresented among postdoctoral
researchers. Thus, Sheltzer and Smith (2014) posited that the over selection of men into
elite postdoctoral positions could be a contributing factor to the leaky pipeline.
In the STEM Professoriate. Many scholars have demonstrated that women
seeking academic STEM positions are disadvantaged in the hiring (Milkman et al., 2015;
Moss-Racusin et al., 2012; Sheltzer & Smith, 2014), with few notable exceptions (Ceci &
Williams, 2015; Williams & Ceci, 2015). According to Ceci and Williams (2015), when
competing against equally or lesser qualified men, women enjoyed a substantial
advantage in the STEM hiring process. However, Moss-Racusin et al. (2012) showed that
when hired in a STEM capacity, men were offered higher starting pay and greater
opportunities for mentorship than women.
Maintaining a robust research agenda is required in order to secure a faculty
position and successfully move through the academic ranks. Prior to engaging in
research, it is often necessary to secure funding. Grants represent a common source of
research dollars. However, women appear to be at a disadvantage in securing grant
funding. Knobloch-Westerwick et al. (2013) conducted an experimental study in which
research abstracts were presented with author names indicating either female or male
authors. Author names were generated by taking a random sample from the U.S. Social
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Security Administration database containing popular names for individuals born in the
United States in the 1960’s (Knobloch-Westerwick et al., 2013). The researchers
demonstrated that abstracts authored by women were deemed to be of lesser scientific
quality when compared to abstracts authored by men, especially when they reflected a
masculine gender-typed research topic (Knobloch-Westerwick et al., 2013).
Service to a faculty member’s department, institution, and the broader community
comprises another dimension upon which promotion and tenure decisions are based.
Here, too, it appears women may be disadvantaged. According to Guarino and Borden
(2017), women in the professoriate devoted more time to service. However, this did not
necessarily translate to more favorable evaluation in this area. The data suggested that
women performed more internal service, identified as service to the university, campus,
or department, rather than external service—which is defined as service that occurs
outside of the institution, to the profession, and to broader local, regional, national, or
international communities (Guarino & Borden, 2017). This is a critical distinction
because external service is generally regarded as more favorable. It draws public
attention to the institution, allows the individual to enhance his or her reputation,
generates future external opportunities for the individual, and can translate into additional
opportunities for the faculty member to increase both salary and status (Guarino &
Borden, 2017). A secondary consequence of an increased internal service load is less
time to engage in scholarly research and publishing. This has a direct impact on the
evaluation of a professor’s scholarship, another criterion for promotion and tenure.
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Empirical Analysis
Barriers to Promotion and Tenure for Women in the STEM Professoriate
According to Charlesworth and Banaji (2019), the greatest disproportion between
gender representation occurred among prestigious and tenured faculty roles. Women
were likely to spend a greater portion of their professional lives occupying lower-level,
and therefore less well-compensated, positions. Durodoye et al.’s (2020) study of
promotion and tenure outcomes at four large land grant universities echoed Charlesworth
and Banaji’s (2019) findings, and demonstrated that in STEM disciplines such as
engineering, health, and veterinary sciences, women were less likely to achieve the rank
of full professor and were more likely to exit academia without having received tenure.
Specifically, Durodoye et al. (2020) analyzed the relationship between gender and
race, academic discipline, and promotion and tenure outcomes using institutional
personnel data. Each of the four institutions provided data including all tenure-track
assistant professors hired and all tenure-track and tenured faculty hired or promoted to
associate professors during a given time-period. The researchers limited their analysis to
data from 2002 through 2015 to include data from each institution across a consistent
time period. This resulted in n-values of 3,298 for the assistant professor cohort and
2,556 for the associate professor cohort. The researchers controlled for stratification
variables by discipline and/or institution. In cases where incidence curves were dissimilar
across strata, individual tests were performed. The researchers concluded that there is
significant variation in promotion and tenure outcomes based on academic discipline,
race, and gender (Durodoye et al., 2020).
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Durodoye et al.’s (2020) study lends support for further exploration regarding
potential impediments to promotion and tenure for members of underrepresented groups.
According to Durodoye et al. (2020), in health and veterinary science disciplines, women
are more prone to leave academia without tenure and are less likely to earn promotion to
associate professor. Similarly, racial and ethnic minorities are less likely to earn
promotion to full professor. Durodoye et al. (2020) stated that universities “must account
for department level contexts, and align institutional practices to support the goal of
inclusion and diversity” (abstract). While Durodoye et al. (2020) demonstrated that
women and minorities in certain academic disciplines were less likely to earn promotion
and/or tenure and called for institutions to examine their practices to ensure equity,
inquiry into the potential causes of the disparity within these disciplines was outside the
scope of their study.
Certainly, before an early-career faculty member can effectively achieve
promotion and tenure, there must be a clear understanding as to the expectations that
must be met. However, women perceived the details and nuances surrounding
institutional processes for promotion and tenure as less clear and less consistent than their
male counterparts (Lisnic et al., 2020). Using a gendered organizations framework,
Lisnic et al. (2020) cited a lack of mentorship, networking, and access to information
shared in informal settings; the underrepresentation of women in STEM departments that
leads to exclusion from in-group knowledge; and reduced satisfaction in peer
relationships as possible causes for the lack of clarity.
Lisnic et al. (2020) used data from the Harvard University Collaboration on
Academic Careers in Higher Education (COACHE) survey on faculty job satisfaction
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from tenure-track assistant professors (n=2,438) at research universities with either “very
high research activity” (RU/VH) or “high research activity” (RU/H) as designated by
their Carnegie Classification. The sample was comprised of 48.2% women and 51.8%
men. By discipline, 280 men and 321 women were in non-STEM disciplines, while 526
men and 412 women were in STEM disciplines. A 5-point Likert scale measured the
degree to which participants felt the tenure requirements surrounding teaching,
scholarship, and service were either unclear, neither clear nor unclear, and clear. For
tenure-track faculty at very high research activity institutions, scholarship is heavily
emphasized. As a result, the faculty assessment of the clarity of tenure expectations
regarding scholarship were doubled. The survey responses to these questions represented
dependent variables.
Gender and academic area were combined into a single independent variable as
follows: non-STEM men, non-STEM women, STEM men, and STEM women.
Additional independent variables such as consistent messages, fairness, evaluation,
mentoring, and peer relations were also analyzed. Data analyses included bivariate and
linear regression analyses were conducted. Results corroborated prior literature
suggesting women in STEM disciplines perceived expectations for tenure as less clear
than members of other dependent variable groups in this study. Consistent with Acker’s
(1990) theory of gendered organizations, Lisnic et al. (2020) suggested that in academia,
women in STEM disciplines may be uniquely disadvantaged because their “locations
within the institutional structure” (p.19). As a result, Lisnic et al. (2020) called for
departments within institutions to implement measures to reduce the effects of gender
bias in promotion and tenure evaluations.
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Promotion and tenure decisions for faculty in higher education are typically based
on the evaluations of a professor’s scholarship, service, and teaching (Lisnic et al., 2020).
While this dissertation research centers on SETs used to evaluate effective teaching, a
brief discussion of the challenges faced by women in the areas of scholarship and service
is necessary to illustrate that evaluations of teaching for promotion and tenure do not
occur in isolation (Lisnic et al., 2020). And, though a woman in the professoriate may
experience a challenging landscape with respect to teaching evaluations, this could be
offset if she were advantaged in the evaluation of scholarship and service. As the
following discussion illustrates, this does not appear to be the case.
Even when gender was eliminated via blinded review which is commonly
accepted as best practice to mitigate bias, research grant proposals authored by women
received significantly lower scores than those authored by men (Kolev et al., 2019).
Researchers analyzed 6,794 research grant proposals submitted by life science
researchers in the U.S. to the Gates Foundation between 2008 and 2017 to examine the
impact of gender on reviewer evaluations of innovative proposals, the interaction
between funding and gender, and subsequent researcher outcomes. Kolev et al. (2019)
controlled for variations in proposal topics, reviewer demographics, applicant curriculum
vitae, and prior grant applications. Despite author anonymity and robust controls in place
for the aforementioned variables, reviewers consistently assigned significantly lower
scores to proposals authored by women. However, when text-based factors such as
writing style and word choice were controlled, the gender-based variation in scores
became insignificant. The researchers proposed this was a function of differing
communication styles and word selection between genders (Kolev et al., 2019). This is
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consequential because women are less likely to secure research funding that directly
impacts the scholarship portion of promotion and tenure evaluations.
Kolev et al.’s (2019) study offers support for investigating the effect of student
and instructor gender on student evaluations of teaching. In their study, researchers
determined that a positive effect occurred when female reviewers evaluated proposals
from female applicants. Though, Kolev et al. (2019) cautioned that while the interaction
was positive, it was “not significantly different from zero” (p.15). However, this is
indicative that male reviewers drove the significantly lower scores women received
whereas women reviewers did not appear to exhibit a preference in the direction of one
gender over another (Kolev et al., 2019). This is consistent with Mengel et al.’s (2019)
findings from a study of gender bias in student evaluations of teaching.
Faculty in academia have a variety of ways to demonstrate effective engagement
in scholarship and service (Cardel et al., 2020; El-Alayli et al., 2018). However, student
evaluations remain a heavily emphasized metric by which effective teaching is evaluated
(Chavez & Mitchell, 2020; Mengel et al., 2019; Stroebe, 2020). This is problematic given
that a significant body of evidence, as discussed in the following section, raises issues of
validity, reliability, and bias (Fisher et al., 2019; Rosen, 2018; Stroebe, 2020).
Student Evaluations of Teaching
Validity and Reliability. Student evaluations of teaching effectiveness play a
substantial role in the promotion and tenure process for faculty members in higher
education (Chavez & Mitchell, 2020; Mengel et al., 2019; Stroebe, 2020). In a
comprehensive meta-analysis of student evaluations of teaching, Stroebe (2020)
concluded that SET scores are “influenced by several factors unrelated to teaching quality
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such as minority status, foreign accent and gender of instructors, and the disciplines they
are teaching” (p. 283), and a student’s enjoyment of the class rather than the learning that
was achieved.
Chavez and Mitchell (2020) conducted a quasi-experimental study similar to that
of MacNell et al.’s (2015) to examine the effect of race and gender on SETs in online
sections of two political science courses: Introduction to American Government and
Introduction to Texas Government. Whereas MacNell et al. (2015) changed only the
name of professors in an online course, Chavez and Mitchell (2020) presented students
with a photograph and welcome video of their professor. Actors in the welcome video
recited the exact same script, all course material was identical, and a single individual
handled all communication, scoring, and administrative tasks to maintain consistency of
student interactions. In effect, all that differed were the students’ perceptions of the race
and gender of their instructor. At the end of the course, students completed an evaluation
of the course composed of nine questions and a free-response area where students could
submit additional remarks.
Researchers conducted statistical analyses of the ordinal ratings and qualitatively
analyzed the comments. Free response comments were categorized as positive or
negative for men, women, White, and non-White1 professors. Women earned far more
negative comments than men. However, non-White professors did not receive more
negative comments. Researchers posited this may be the result of greater variation and
flexibility in racial and ethnic stereotypes, whereas gender-based stereotypes may be

The authors of the study used term “non-White”. Though the term does not conform to
the standards of bias-free language, it was retained to maintain consistency with the
original publication. “People of color” is preferred.
1
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more rigid. T-tests of differences between ordinal evaluations across gender and race, as
well as regression analyses were performed. Results of Chavez and Mitchell’s (2020)
analyses indicated that women and non-White professors scored 5.81% and 3.94% lower,
respectively, on ordinal scores after controlling for final grades in each section of the
course.
It is reasonable to expect an evaluator who is qualified based on education or
experience to offer an objective assessment of the skills and performance of the
individual being evaluated. However, Carpenter et al.’s (2020) literature review on
student learning and SETs demonstrated that students are generally neither subject area
nor pedagogical experts. Thus, they lack the ability to assess whether they have acquired
sufficient knowledge consistent with the level of the course (Carpenter et al., 2020;
Stroebe, 2020). Carpenter et al.’s (2020) findings suggested that students are ill-equipped
to effectively gauge their own learning. For example, students were prone to
overconfidence regarding their own skills when they were not required to actively
participate in a lesson or were graded leniently (Carpenter, et al., 2020). In other words,
the students’ perception of learning did not necessarily equate to the reality of their
learning, thereby calling into question the validity and reliability of SETs as an evaluation
metric.
The Effect of Gender. A 2020 study conducted by Conklin and Tiger
demonstrated that bias against women begins before a student even occupies a seat in a
classroom. The analysis of enrollment data from 581 class sections at a regional
university in Texas between 2017 and 2019 were analyzed to determine whether students
were more likely to enroll in courses taught by men as opposed to women. Instructor
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gender was categorized as masculine or feminine according to two independent observers
who made a judgement based upon the instructors’ names. Conklin and Tiger (2020)
defended this approach by suggesting that prospective students would also presume an
instructor’s gender based upon only their name when registering for classes. Courses that
did not have an instructor of record during the course selection period were listed as
“TBA” and eliminated from the data set. In addition, only freshman and sophomore level
courses were included because juniors and seniors could have prior knowledge of an
instructor, especially if they specialize in teaching a particular course.
Multiple regression analysis was used to predict course enrollment rates based on
instructor gender. Researchers controlled for course time slots, as some course times are
more popular than others. Data analysis confirmed a 5%, statistically significant, gender
bias in favor of male professors after controlling for potentially confounding variables.
Perhaps of greater substantive concern is that this bias appeared to be amplified among
second year students rather than first year students. This seems to indicate that time spent
in the university setting served to reinforce, rather than mitigate, existing biases.
Mengel et al. (2019) conducted a quasi-experimental study of nearly 20,000
student evaluations culled from Maastricht University in the Netherlands spanning the
2009/2010 and 2012/2013 academic years. The researchers investigated the relationship
between student and instructor gender on student evaluations of teaching and sought to
specifically determine whether male and female students evaluated male and female
professors differently. Maastricht University, according to the researchers, offered
favorable conditions for determining the effect of gender on student evaluations because
students are randomly assigned to sections of courses using a software program. Students,
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schedulers, course coordinators, nor instructors influenced the scheduling process.
Schedule changes are only granted in cases of documented medical needs or if the student
is an elite athlete who requires accommodations to attend practices. According to the
researchers, these circumstances are rare, accounting for only 20-25 students per term.
Further, instructors use only materials provided by course coordinators to ensure parity
between courses with multiple sections. These conditions randomized the gender
distribution of students and instructors and minimized instructional variation between
sections of identical courses. Course evaluations are completed prior to students taking
their final exams and receiving course grades. In addition, evaluations are withheld until
instructors submitted students’ final grades.
All students received an e-mail prompting participation in the evaluations prior to
taking their final exam. Thirty-six percent of course registrants participated in the
evaluations. While this is consistent with average response rates for online SETs, it
created the possibility of sample selection bias. Data showed that female students were
more likely to complete end-of-course evaluations than male. However, instructor gender
did not correlate with the likelihood of students, male or female, completing the
evaluation. The data collected included subjective course ratings, student grades at the
conclusion of the course, as well as their self-reported study hours. The evaluations
consisted of 16 statements, the first five of which directly relate to the instructor,
answered using a Likert scale. Student study hours required a quantitative response.
Mengel et al. (2019) standardized ordinal responses and then calculated averages
for each question. For evaluation questions that were directly related to the instructor,
researchers determined that male students evaluated female instructors 20.7% standard
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deviations lower than male instructors. Female students also evaluated female instructors
7.2% standard deviations more harshly. The disparity, while less pronounced, was still
statistically significant.
Junior women instructors, comprised of PhD students, post-docs, lecturers, and
assistant professors, appeared particularly vulnerable to evaluation bias. Researchers
analyzed evaluation data by instructor rank as follows: PhD students, lecturers, and
professors at any rank. Female PhD students received evaluations that were 24% of a
standard deviation lower than evaluations for male PhD students when survey
respondents were male. However, female students showed a marked bias against junior
female faculty. In an effect size much stronger than for the full sample, female PhD
instructors received scores 13.6% - 27.4% standard deviations lower than male PhD
instructors. Researchers estimated a Heckman selection model and determined there was
no correlation between survey participation and observable characteristics of instructors.
Regression analyses validated results and confirmed bias against female instructors.
Mengel et al. (2019) determined bias in student evaluations of teaching was
driven by male students, was greater against younger female faculty, and was amplified
in courses with significant quantitative content. This is particularly consequential for
young, female faculty in STEM courses, as it may help to explain why many in STEM
leave academia early on in their careers, and why fewer female faculty achieve promotion
and tenure (Mengel et al., 2019). Mengel et al.’s (2019) results from a study conducted at
a single institution in the Netherlands warrant further research into the possible effects of
student gender on evaluations of teaching.
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Based on backlash theory (Faludi, 1991), Fisher et al. (2019) tested whether bias
in teaching evaluations would be most pronounced against women in high-status
departments, defined as those fields with the highest median salaries such as engineering,
business, and economics, and minimized for women in low-status departments, defined
as those with the lowest median salaries such as the humanities. Additionally, Fisher et
al. (2019) proposed that bias would be mitigated for women who conform to gender-role
expectations and exhibit characteristics consistent with feminine standards of beauty. By
contrast, less attractive women would be more vulnerable to backlash, defined by
Rudman (1998) as negativity or hostility against women in the workplace.
Fisher et al. (2019) conducted one experimental study and one quasi-experimental
study using RateMyProfessors.com data. RateMyProfessors.com (RMP) is a popular
website where students can leave anonymous ratings of professors. When Fisher et al.
began data collection in 2015, RMP allowed students to rate professors on a 5-point scale
for each of three characteristics: helpfulness, clarity, and easiness. RMP then averaged
these ratings to determine a professor’s overall quality. In addition, students were able
rate the physical attractiveness of a professor by indicating whether the professor was
“hot” or “not hot”. If the majority of raters deemed a professor “hot”, a red chili pepper
icon would be found next to the professor’s name.
In their quasi-experimental study, Fisher et al. (2019) collected RMP ratings for
all female professors in both high- and low-status departments from 40 of the highest
ranked institutions by US News Best Colleges Review in the US. In addition, researchers
culled an equal number of ratings for male professors in the same departments at the
same institutions. Ratings for “hot” female professors in high-status departments
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represented the smallest sample (n = 321) size. Thus, to correct for sample-size variations
that could skew data, the researchers randomly sampled 321 professors from each of the
other three groups to equalize the sample sizes. Researchers inferred professors’ gender
based upon names, pronouns used in the free-response comments, and cross-referencing
with online sources that included university websites and/or personal web pages.
Whenever possible, researchers also used online sources to determine the year a faculty
member was hired. Departmental websites were used to calculate the percentage of
women in each high- and low-status department.
Based on univariate analysis of variance (ANOVA) and hierarchical linear
regression, researchers determined that women professors in high-status departments
were significantly more vulnerable to backlash. While both men and women professors in
high-status departments were rated less-favorably than those in low-status departments,
the effect against women was over two times stronger than the effect for men. In
addition, it was confirmed that less attractive women are more vulnerable to backlash.
However, data analysis revealed the potential for two-way interaction between status and
physical attractiveness. In corroborating Mengel et al.’s (2019) findings, Fisher et al.
(2019) also found that younger, early career women were rated lower and were more
vulnerable to backlash than more experienced faculty. Further, women faculty in lowstatus departments with a higher percentage of women were less vulnerable to backlash.
In their experimental study, Fisher et al. (2019) tested whether physical
attractiveness resulted in increased ratings. Participants rated the teaching ability of a
fictitious female professor whose attractiveness and status department varied after
viewing a website profile and course materials. Using the same rating framework as RMP
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and the same data analysis methods, Fisher et al. (2019) replicated the findings of their
first quasi-experimental study.
Fisher et al.’s (2019) study offers support for this dissertation research. STEM
disciplines are generally regarded as high-status departments where women make up a
smaller percentage of the faculty. Based on these factors, Fisher et al.’s (2019) women in
STEM disciplines may be at increased risk of backlash, and thus more negative
evaluations. There are also implications on promotion and tenure since backlash appeared
most pronounced for early career women faculty (Fisher et al., 2019).
Another recent study also utilized RateMyProfessors (RMP) data to evaluate the
effect of race and gender on student evaluations of teaching (SETs) for computer science
professors (Gordon & Alam, 2021). Gordon and Alam (2021) used data from 39,000
ratings of computer science professors to determine how overall teaching evaluations and
feedback varied as a function of race and gender. Researchers assigned a gender based on
the pronouns used in student comments for 36,469 professors and assigned a race to
21,189 professors based on their last names using likelihoods of race derived from the
U.S. census using 70% surety as a threshold. To validate the automated race and gender
assignments, researchers randomly selected 380 professors and confirmed their race and
gender assignments via online profiles and departmental websites. Precision for all
groups was high.
RMP provides an overall numeric rating for professors on a scale of 1(worst) –
5(best). Gordon and Alam (2021) calculated the average overall rating for different
groups of gender and race. Women computer science professors scored 2% lower than
men overall. Non-White professors were rated 5.2% lower than White colleagues. Non-
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White women professors were rated 7% lower than White men overall when race and
gender were combined. ANOVA tests confirmed statistical significance for all values at
levels 0.01 and 0.05 and a p-value<0.00001.
RMP allows students to select up to three preloaded “tags” to describe a
professor. The tags include both positive and negative selections such as, “amazing
lectures”, “respected”, “caring”, “tough grader”, “skip class? You won’t pass”, and “lots
of homework”. Gordon and Alam (2021) calculated the number of occurrences of each
feedback tag for each race and gender group and found that women were perceived to
give a lot of homework, were perceived to be more caring, and were rated lower in
personality traits.
A 2019 study found the addition of language encouraging students to be mindful
of implicit gender and racial biases may mitigate prejudicial slant in student evaluations
of teaching (Peterson et al., 2019). The study was conducted in four large introductory
courses at Iowa State University, two biology courses and two American politics courses.
For each course, one section was taught by a man and the other by a woman. SETs were
conducted online in a similar fashion to other courses at the university. Within the
experimental group, half of the students in each course were given traditional SETs and
the other half were given the exact same SETs, but with the addition of language at the
beginning of the evaluation that highlighted the importance of SETs for faculty and their
susceptibility to unconscious bias against women and people of color.
Following analysis using a t-test and an ordered logit, results demonstrated that
SET scores for male professors were unimpacted by the addition of this language. Female
professors, by contrast, were rated more positively when this language was included as
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compared to the control group that did not contain it (Peterson et al., 2019). While efforts
to mitigate bias should certainly be encouraged, the findings of this study provided yet
another reason to question whether SET scores are a valid evaluation metric for teaching
effectiveness. Peterson et al.’s, (2019) study is also consistent with Eagly and Karau’s
(2002) role congruity supposition that expectations based on gender are likely to persist
unless perceivers are made aware of their potential influence and possess an inclination to
mitigate potential biases. Peterson et al.’s (2019) study further supports inquiry into the
effect of student gender on SETs by suggesting that “male students may be more likely to
harbor biases against female instructors” (p. 2).
Given the rising cost of higher education, students feel they have paid for the
college to ensure they successfully complete their program, regardless as to their level of
engagement or whether they have demonstrated proficiency in attaining the learning
outcomes of their class (Burke et al., 2019). Consistent with earlier studies conducted by
Edmunson (1997), Delucchi and Korgen (2002), Boyd and Helms (2005), and Lombardi
(2007), Burke et al. (2019) found increased academic entitlement among students as a
function of the consumerization of higher education. Thus, a quid-pro-quo of sorts
emerges because students and faculty share an understanding that one needs good grades
while the other needs good SET scores (Stroebe, 2020). This is of particular consequence
for two reasons: First, if women consistently earn lower SET scores due to factors that
are both unrelated to teaching effectiveness and beyond their control, such as race,
accent, and gender, they may be more inclined to acquiesce to student demands, decrease
rigor, and increase leniency. By decreasing rigor and student accountability for their
learning, teaching effectiveness is likely to be reduced, thereby leading to even lower
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SET scores. Second, according to Buurman et al.’s (2020) field experiment, teachers who
are women responded to student feedback on evaluations by adjusting their practice in a
manner that improved their scores. In the same study, however, teachers who were men
did not appear to have “any response to any type of feedback” (Buurman et al., 2020,
conclusion). These studies appear to suggest that women are more likely than men to
alter their practice in response to SETs in ways that may ultimately prove injurious to
their future SET scores.
Stroebe’s (2020) meta-analysis of student evaluations of teaching (SETs)
provided evidence that their use in promotion and tenure decisions may affect faculty
behavior by encouraging leniency, easiness, and grade inflation. This conclusion disputed
Heckert at al.’s (2006) prior determination that student effort, rather than grading
leniency, positively correlated with SET scores. However, the conclusions from Stroebe’s
(2020) more comprehensive study echoed those found in Burke et al.’s (2019) literature
review as part of a call to action for academic leaders to “seriously reconsider” (p. 38) the
ways in which SETs are used in any process tied to compensation, including promotion
and tenure.
Stakeholder and Organization Data
Universities
Legal Responsibility. Non-discrimination laws such as Title IX of the Education
Amendments of 1972, 20 U.S.C. §§ 1681–1688, the Civil Rights Act of 1964, 42 U.S.C.
§§ 2000e et seq., and Section 504 of the Rehabilitation Act, 29 U.S.C. § 794, apply to all
U.S. institutions of higher learning. However, religious institutions may be exempt from
such laws in certain circumstances and therefore present complexities when discussing
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non-discrimination laws. For example, Title IX permits discrimination based on sex if
barring it would violate existing religious tenets. Because of the variability in
requirements for religious institutions, this dissertation research was limited to secular
institutions.
In addition to all public U.S. institutions, private colleges who receive federal
funding are required to adhere to statutes that prohibit discrimination on the basis of race,
color, national origin, sex, disability, and age (U.S. Department of Education, Office for
Civil Rights, 2010). Statutes require that notification of non-discrimination be
disseminated by all entities of state and local government, as well as all recipients of
federal funds (U.S. Department of Education, Office for Civil Rights, 2010). Therefore,
institutions of higher learning are bound to adhere to such policies. Yet, the body of
evidence continues to mount regarding the susceptibility of SETs to bias against women
and members of underrepresented racial and ethnic backgrounds. Because student
evaluations of teaching (SETs) are leveraged in promotion and tenure decisions that have
a direct effect on compensation, universities have a legal obligation to examine whether
policies that appear gender-neutral are in fact discriminatory towards members of
protected classes.
Educational Interest. The inclusion of individuals from diverse backgrounds
broadens perspectives, enriches academia, and contributes to scientific innovation
(Hofstra et al., 2020; Nielsen et al., 2017). Yet, the full-time STEM professoriate remains
overwhelmingly comprised of White men (Davis & Fry, 2019). Therefore, institutions
would be well-served to investigate policies and procedures that might, however
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unwittingly or unintentionally, reinforce or contribute to the relative homogeneity of
tenured STEM faculty.
According to the National Student Clearinghouse Research Center (2019, 2021),
collegiate enrollment has consistently declined over the last decade. The number of fouryear institutions in the U.S. has declined annually since 2013 (U.S. Department of
Education National Center for Education Statistics, 2020a). The impact of the COVID-19
pandemic exacerbated the enrollment trend by contributing to a 3.5% decrease in overall
spring 2021 enrollment (National Student Clearinghouse Research Center, 2021). This
represented a skid seven times greater than that of the prior year (National Student
Clearinghouse Research Center, 2021). As institutions vie for students in an increasingly
competitive market, diversifying the faculty may offer one avenue by which to promote
the attraction and retention of students (Bettinger & Long, 2005; Nnachi & Okpube,
2015; Shin et al., 2016).
Bettinger and Long (2005), Nnachi and Okpube (2015), and Shin et al. (2016) all
identified role model exposure as a mitigating factor for the persistence of women in
STEM disciplines. A 2016 report by the U.S Department of Education, Office of
Planning, Evaluation, and Policy Development highlighted the importance of diversity,
including campus leadership and faculty, to the creation of an inclusive academic
environment and informed pedagogy (U.S. Department of Education, Office of Planning,
Evaluation, and Policy Development, 2016). In agreement with prior research, the report
discussed role-model exposure as vital to students’ ability to “see themselves reflected in
the faculty and curriculum to which they are exposed” (U.S. Department of Education,
Office of Planning, Evaluation, and Policy Development, 2016, p.3). This is particularly
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applicable in STEM disciplines where women are underrepresented in career fields, the
professoriate, and as students in degree pathways.
Institutional Policy Makers in Academia. Final decisions regarding promotion
and tenure typically rest with institutional leaders such as senior department heads,
provosts, and presidents (Bird, 2011). Academic leaders at all levels of the higher
education hierarchy are responsible for shepherding the mission and vision of the
institution while ensuring adherence to policies and legislation, including nondiscrimination. Despite a commitment to equal opportunity, however, diversity in the
upper echelon of academia is anemic.
While the percentage of women in academic leadership roles has increased since
2001, men still occupied over 70% of top executive positions, and roughly 60% of
academic dean positions in academia (Bichsel & McChesney, 2017). In addition, women
in administrative roles in higher education earned approximately $20,000 less annually
than men in similar roles (Bichsel & McChesney, 2017). Women of color accounted for
only 5% of college presidents (American Council on Education, 2017) and only 2% of
top earners in academia (Silbert & Dube, 2021).
The disparity in representation between women and men among academic
leadership presents a unique obstacle in the attainment of gender parity and policy
revisions aimed at increasing equity for women in higher education. As Bird (2011)
stated, faculty pay and promotion in universities have been guided by “hegemonic
masculine ideals” (p.204) promulgated by administrators and faculty members who fail to
recognize systemic barriers that reduce or eliminate the possibility of advancement for
women in academia. Men, as the dominant group in university leadership roles, would
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need to exhibit a willingness to forego the power bestowed upon them by virtue of the
heavily patriarchal, hierarchical, nature of institutions that are often rooted in antiquated
traditions (Bird, 2011).
Women in the STEM Professoriate
In 1999, a group of women in STEM departments at MIT published a seminal
study on the status and equitable treatment of women in the science professoriate at MIT
(Committees on Women Faculty in the School of Science). In 1994, only 15 of the 209
tenured faculty members in the six School of Science departments were women
(Committees on Women Faculty in the School of Science, 1999). This statistic had
remained largely static over the preceding 20-year period (Committees on Women
Faculty in the School of Science, 1999). In addition to differences in salary, the study
revealed evidence of exclusion from departments and positions of power, apparent
discrimination, reduced access to facilities, and cronyism within departments that result
in an unequal distribution of resources (Committees on Women Faculty in the School of
Science, 1999). This study illuminated inequitable institutional and departmental
conditions for women in the STEM professoriate that likely contributed to the
disproportionate numbers of men and women among the tenured faculty ranks.
Women in the STEM professoriate are at increased risk for negative student
evaluations because of the dual influence of their gender and the quantitative content of
the courses they teach (Rosen, 2018; Royal & Stockdale, 2015). While all members of a
department are held to the same promotion and tenure standards, a reliance on SETs to
evaluate effective teaching may result in a disparate impact for women and individuals
from underrepresented backgrounds in the STEM professoriate. Thus, they are most
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affected by the current state of institutional promotion and tenure processes and are likely
to directly benefit from changes aimed at increasing equity.
Interventions
The women faculty who participated in the 1999 MIT report received support
from academic leaders, including the president of the institution and the dean of the
Schools of Sciences and Engineering. The university enacted policies to address
inequities of salary and space and created a Council on Faculty Diversity. Familyfriendly policies were instituted including parental release of one semester following
birth or adoption of a child, and pausing the tenure clock for one year for women who
bear children.
While women faculty at MIT reported increased satisfaction and lauded the
university for the concerted improvement efforts, a subsequent report in 2011 revealed
the need for continued progress. Though the percentage of women faculty had more than
doubled in the years since the original report, women still only accounted for 19% of the
faculty in the School of Science. At the time of the 1999 report, a woman had never held
a position as a department head, academic dean, provost, or any other executive position
at MIT. As of the 2011 report, MIT saw its first woman president, and several other
women in high-level positions including deans, associate dean, and department heads of
science.
While the 2011 MIT report did not raise the issue of SETs for promotion and
tenure, stereotypical feminine behavior and the gendered expectations that surround
women faculty were discussed. Women identified a dichotomy where for men,
assertiveness was applauded and associated with leadership, while deemed inappropriate
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or aggressive when displayed by women. Women faculty shared their frustration with
assumptions that they will be patient, sympathetic, and caring mentors simply because of
their gender.
A 2019 article in The Chronicle of Higher Education (Doerer, 2019) discussed the
shortcomings of student evaluations of teaching and their use in institutional promotion
and tenure processes. Some colleges and universities such as the University of Oregon,
Colorado State University, the University of Massachusetts at Amherst, Ryerson
University in Canada, and the University of Southern California have begun taking steps
to minimize bias, decrease the emphasis of SETs in promotion and tenure decisions, and
move towards a more authentic peer-review and reflection process to evaluate effective
teaching. While these practices remain the exception rather than the norm, and their
implementation too recent to demonstrate whether the changes will result in increased
diversity among STEM faculty, they may signal a shift towards a more equitable
landscape in academia.
Summary
Data demonstrate women’s underrepresentation in the tenured STEM
professoriate. Additionally, bias against women and individuals from underrepresented
groups in student evaluations of teaching is well-documented alongside their nearly
ubiquitous inclusion in promotion and tenure processes. Because promotion and tenure
are directly tied to compensation and because diversity of people and ideas is integral to
education and robust learning communities, universities have a vested interest in ensuring
equitable evaluation criteria. In an effort to add to the body of knowledge surrounding
student evaluations of teaching, this dissertation research contributes to the literature by
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determining the ways in which student gender can influence student evaluations of
teaching.
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Chapter 3: Methods and Design for Action
Introduction
This dissertation research examines the role of student/instructor gender on
student evaluations of teaching (SETs) specific to STEM disciplines. SETs represent one
facet of institutional promotion and tenure processes that may disadvantage women in the
STEM professoriate. Currently, women are underrepresented at the associate professor
and professor ranks in the professoriate (U.S. Department of Education & National
Center for Education Statistics, 2019), and in the STEM professoriate at all academic
ranks (National Science Foundation National Center for Science and Engineering
Statistics, 2019). The gender gap widens as men and women move up through the
academic ranks for both STEM and non-STEM professors (U.S. Department of
Education & National Center for Education Statistics, 2019), suggesting that women are
less likely to successfully navigate the promotion and tenure process. While this is likely
due to a constellation of aggravating factors, this research provides additional information
regarding the impact of gender on SETs as one institutional practice that may contribute
to unequal gender representation at the highest professorial ranks.
The research questions that guide this study investigate whether and how student
gender may influence SETs for men and women in the STEM professoriate. They are as
follows:
RQ 1: Is a match between student and instructor gender predictive of more favorable
quantitative SET ratings?
RQ 2: What trends emerge from qualitative SET data when the student gender and
instructor gender is the same?
RQ 3: What trends emerge from qualitative SET data when the student gender and
instructor gender differ?
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Study Purpose and Design
Determining whether and how student gender influences SETs for STEM
professors was the primary goal of this research study. While the scope of this mixedmethods study was limited to STEM professors at gender selective institutions in the
United States, bias against women on SETs has been demonstrated across the globe
(Arceo-Gomez & Campos-Vazquez, 2019; Davidovich & Soen, 2009; Fernandez &
Mateo; 1997; Keng, 2020; Mengel et al., 2019). This aligns with Eagly and Karau’s
(2002) role congruity theory wherein emphasis on community and nurturance among
women and agentic characteristics among men were largely consistent worldwide.
This research study utilized online SETs from RateMyProfessors (RMP)
(https://RateMyProfessors.com). RMP is an online platform where students across North
America and the United Kingdom can anonymously rate their professors. To date, the
website contains over 19 million ratings for 1.7 million professors, at more than 7,500
institutions. The website provides standardized rating scales and course information for
professors, allows students to select up to three descriptors out of twenty pre-populated
options, and allows students to leave free-written comments up to 350 characters. These
ratings and free-response comments are viewable by the public at-large.
RMP SETs are not used by institutions for the purposes of promotion and tenure.
Rather, institutions have their own SETs that may differ from institution to institution.
While using institutional SETs would provide more authentic SET data, the variation in
formatting and the questions asked on institutional SETs would not allow for effective
comparisons across different institutions. Using RMP data allows for a standardized SET
to be used across multiple institution and provides both quantitative and qualitative data
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for analysis. Earlier studies suggest that results on RMP SETs are correlated with
institutional SETs (Brown et al., 2009; Coladarci & Kornfield, 2007; Sontagg et al.,
2009; Timmerman, 2010). This methodology allows for the isolation of student and
faculty gender as well as discipline by limiting the sample to a census of STEM
professors at specific gender-selective institutions.
Participants and Data Sources
To maximize sample size and cross-institution generalizability, a census of all
quantitative and qualitative SETs for all STEM professors who have ratings on
RateMyProfessors.com was taken from six private, four-year gender-selective (three
men’s and three women’s) institutions in the United States. While the student bodies at
these institutions are gender homogeneous, the faculties are comprised of both men and
women. For the purposes of this research, STEM professors were defined as those who
taught in natural/physical/biological sciences, technology (i.e., computer science,
robotics, data analytics), engineering, and mathematics departments. Social science
professors, such as those in psychology, anthropology, political science, and sociology
departments were omitted from the sample.
Previous researchers identified that student gender influences SETs (Boring,
2017; Davidovich & Soen. 2019; Mengel, 2019). However, these earlier studies were
conducted at a single institution and/or did not specifically isolate STEM professors.
Students’ identities are anonymous on both institutional SETs and RMP SETs. This
dissertation research specifically isolated both student gender and STEM professors by
culling RMP data from gender-selective institutions. The format and questions asked on
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institutional SETs are unique to each school. Thus, using SETs from RMP allowed for
the same SET to be used across multiple institutions.
Wabash College in Crawfordsville, Indiana; Morehouse College in Atlanta,
Georgia; and Hampden-Sydney College in Hampden-Sydney, Virginia, represent the
only non-religious, all-male institutions in the United States. Secular all-women’s
institutions are rare. Spelman College in Atlanta, Georgia is the women’s counterpart to
Morehouse College. Stephen’s College in Columbia, Missouri and Hollins University in
Roanoke, Virginia were selected based upon similarities in proximity, size, and
demographics to Wabash College and Hampden-Sydney College. This selection criteria
for the all-women’s colleges minimized, to the greatest extent possible, variations in
demographics.
Wabash College is a small, private, all-male, liberal arts college founded in 1832
with approximately 870 students. Wabash College relies on sex assigned at birth, rather
than gender, for admission purposes. In 2016, the college senate voted against admitting
transgender students (Block, 2016). According to the institution’s website (Wabash
College, 2022), during the 2017-2018 academic year, 39% of the full-time faculty were
women and 8.5% were individuals of color. Roughly 70% of the student body is from
Indiana while the remaining 30% hails from 31 states and 19 countries.
According to data from the Integrated Postsecondary Education Data System
(IPEDS) (2021), Wabash College’s student demographics during Fall 2020 were as
follows: 75.9% White, 9.4% Hispanic, 4.4% Black or African American, 1.3% Asian,
3.9% two or more races, and 1.2% race/ethnicity unknown. Based on IPEDS (2021) data,
3.9% of Wabash’s students were identified as non-resident alien. Tuition for the 2019-
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2020 academic year was $43,870, while room and board was an additional $10,300.
Wabash College offers 39 majors and minors, nine of which were identified as STEM
disciplines for the purposes of this research study: biochemistry, biology, chemistry,
computer science, engineering, mathematics, medicine (pre-professional), neuroscience,
and physics.
Morehouse College is a historically Black men’s college founded in 1867 with
approximately 2,200 students. Morehouse began accepting those students who
consistently live and identify as men, regardless of their sex assigned at birth in 2020. It
is the only secular, men’s college to accept students on the basis of gender rather than
solely sex. According to data from the Integrated Postsecondary Education Data System
(IPEDS)(2021), Morehouse College’s student demographics during Fall 2020 were as
follows: 73.9% Black or African American, 22.9% race/ethnicity unknown, 2.8%
Hispanic, 2.0% two or more races, 1.9% White, .09% American Indian or Alaska Native,
and .05% Asian. Based on IPEDS (2021) data, 0.7% of Morehouse College’s students
were identified as non-resident aliens.
According to the institution’s website, tuition and fees for the 2021 academic year
at Morehouse College was $25,368, while room and board was an additional $13,438.
Morehouse College offers 32 majors and 31 minors. Of the 32 majors, nine were
identified as STEM disciplines for the purposes of this research study: applied physics,
biology, chemistry, computer science, general science, kinesiology, math, physics,
software engineering, general science, and applied physics. General science and applied
physics were listed on the college’s website as dual-degree engineering programs due to
cooperative agreements with participating engineering schools.
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Hampden-Sydney College founded in 1775 is a small, private, all-male liberal arts
school with an enrollment of just under 900 students. Hampden-Sydney accepts only
those students who were assigned male at birth. Though the institution is identified as allmale, based on Fall 2020 data from IPEDS (2021), four of the 881 students enrolled were
women. According to IPEDS (2021) data, in the Fall of 2020 the racial/ethnic
demographics of Hampden-Sydney College’s students were as follows: 82.1% White,
7.4% Black or African American, 4.8% Hispanic, 3.1% two or more races, 1.7%
race/ethnicity unknown, 0.3% Asian, and 0.2% American Indian or Alaska Native. Based
on IPEDS (2021) data, 0.5% of Hampden-Sydney College’s students were identified as
non-resident aliens.
According to the institution’s website, tuition and fees for the 2021 academic year
was $47,014. Room and board ranged from $8,968 to $16,754. The college offers 27
majors and 25 minors. Of the 27 majors, the following nine have been identified as
STEM majors for the purposes of this dissertation research: applied mathematics,
biochemistry, molecular biology, biology, chemistry, computer science, engineering
physics, mathematics, and physics.
Spelman College, the all-women’s counterpart of Morehouse College, is also a
historically Black institution. Spelman College’s roughly 2,200 students pursue academic
majors in the liberal arts and sciences. Beginning in 2017, Spelman College began
accepting transgender students. According to IPEDS (2021) data, in the Fall of 2020 the
racial/ethnic demographics of Spelman College’s students were as follows: 98.5% Black
or African American, 0.8% American Indian or Alaska native, 0.09% White, 0.09% two
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or more races, and 0.04% Asian. Based on IPEDS (2021) data, 0.50% of Spelman
College’s students were identified as non-resident aliens.
According to the institution’s website, tuition and fees for the 2021 academic year
was $28,181, while room and board was an additional $15,063. Spelman College offers
34 different majors and 35 minors. Of Spelman’s 34 majors, the following nine were
identified as STEM disciplines for the purposes of this dissertation research:
biochemistry, biology, chemistry, computer and information sciences, environmental
sciences, environmental studies, general science, mathematics, and physics. General
science is listed as a dual-degree engineering major.
Stephens College, founded in 1833, is an all-women’s institution located
approximately 350 miles away from Wabash College in Columbia, Missouri. The college
admits transgender students. Stephens College is a small, private, liberal arts institution
that focuses on health sciences, performing arts, and integrative studies. While the
undergraduate residential college is single gender, the school does have coeducational
graduate programs. The potential impact of the coeducational programs on this
dissertation research is likely to be small, however. According to IPEDS (2021) data
regarding Fall 2020 enrollment, only 34 of the institution’s 622 students were men. The
racial/ethnic demographics of Stephens College’s students during Fall 2020 were as
follows: 70.3% White, 10% Black or African American, 6.6% two or more races, 5.9%
race/ethnicity unknown, 4.7% Hispanic, 1.6% Asian, and 0.6% American Indian or
Alaska native. Based on IPEDS (2021) data, 0.3% of Stephens College’s students were
identified as non-resident aliens.
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According to the institution’s website, tuition and fees for the 2021 academic year
was $24,570, while room and board ranged from $9,000 to $14,900. Stephens College
offers 25 majors and 13 minors. Of the 25 majors, the following four were identified as
STEM disciplines: biology, integrative human biology, pre-medicine, and pre-veterinary.
Hollins University is a small, private, liberal arts institution located approximately
100 miles from Hampden-Sydney University in Roanoke, Virginia. The institution
enrolls approximately 800 students and admits transgender women. Hollins University is
similar to Stephens College in that the institution maintains an all-women's undergraduate
residential institution but has coeducational graduate programs. However, IPEDS (2021)
data from Fall 2020 indicated only 32 of the University’s 795 students were men. Given
the small number of men, the potential impact of the coeducational graduate program on
this study is likely to be minimal. The racial/ethnic demographics of Hollins University’s
students during Fall 2020 were as follows: 61.3% White, 10.7% Black or African
American, 7.2% two or more races, 7.2% Hispanic, 2.4% Asian, 2.3% race/ethnicity
unknown, 0.5% Native Hawaiian or Other Pacific Islander, 0.1% American Indian or
Alaska native. Based on IPEDS (2021) data, 8.4% of Hollins University students were
identified as non-resident aliens.
According to the institution’s website, undergraduate tuition for the 2021
academic year was $39,360, while room and board was $14,660. Hollins University
offers 29 majors and 25 minors. Of the 29 majors, the following four are identified as
STEM disciplines for the purposes of this research study: biology; chemistry;
environmental studies/environmental science; and mathematics, statistics, and data
science.
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Data collection occurred between December 2020 and January 2021. All data
were stored using Microsoft Excel Spreadsheets, SPSS, and Dedoose coding software.
Qualitative data were stored using Microsoft Excel, the researcher’s private computer,
and the Microsoft OneDrive cloud. Qualitative coding and analysis were performed using
Microsoft Excel and Dedoose.
Upon completion of this study, results may be generalized to all STEM professors
in the United States. While Eagly and Karau (2002) suggested that expected gender
qualities in men and women are largely generalizable worldwide, it is possible that
certain sociocultural norms could influence these results in international locations.
International studies indicate student gender may influence SETs. However, further
studies would be needed to determine if these results are replicable in international
settings by using this study design and RMP data.
Data Collection and Specific Practices
To determine if statistically significant differences exist among SETs for STEM
professors based upon student and faculty gender, RMP data were culled from six
private, non-religious, gender-selective institutions (three all-male and three all-female).
Secular institutions were chosen for this study so as not to comingle the potential
influence of religion as a variable on evaluations for STEM professors. The n-values for
professors and ratings from each institution are shown in Table 1 below.
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Table 1
n-Values for Professors and Ratings by Institution
Morehouse
College

Spelman Stephens
College College

Wabash Total
College

Prof.

Hampden Hollins
-Sydney
Univ.
College
31
19

76

87

7

22

243

Ratings

193

572

648

17

68

1600

102

This produced four groups of SET data for analysis: male professor/male student (MP
MS); male professor/female student (MP FS); female professor/female student (FP FS);
female professor/male student (FP MS). The n-values for professors and ratings in these
four groups by institution are reflected in Tables 2 and 3 below.

Table 2
n-Values for Professors by Gender Grouping and Institution

MP MS

HampdenSydney
College
28

Hollins
University

Morehouse Spelman
College
College

Stephens
College

61

Wabash
College

Totals

15

104

MP FS

7

38

1

46

FP FS

12

49

6

67

FP MS

3

Total

31

16
19

77

87

7

7

26

22

243
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Table 3
n-Values for Individual Ratings by Gender Grouping and Institution

MP MS

HampdenSydney
College
181

Hollins
University

Morehouse Spelman
College
College

Stephens
College

463

Wabash
College

Totals

40

684

MP FS

38

244

1

283

FP FS

64

404

16

484

FP MS

12

Total

193

109
102

572

648

17

28

149

68

1600

Once data were obtained, it became clear that the sample size in the MP FS group
from Stephens College consisted of a single rating for only one professor. In order to
increase the sample size, a seventh women’s college in proximity to Wabash College, and
with similar demographics, was selected.
Saint Mary’s College is a private, women’s liberal arts institution located in Notre
Dame, Indiana with an enrollment of approximately 1,600 students. The Sisters of the
Holy Cross founded the institution in 1844. Though St. Mary’s is a Catholic institution, it
accepts students of all faiths. Like other gender-selective institutions, St. Mary’s offers
coeducational graduate programs. According to the 2019-2020 student handbook, the
institution remains exclusive with respect to sex, rather than gender, for the purposes of
admission. St. Mary’s is the only women’s institution included in this study that does not
admit students on the basis of gender.
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According to IPEDS (2022) data regarding Fall 2021 enrollment, only 24 of the
institution’s 1,581 students were men. The racial/ethnic demographics of St. Mary’s
College’s students during Fall 2021 were as follows: 75% White, 3% Black or African
American, 3% two or more races, 3% race/ethnicity unknown, 14% Hispanic, 2% Asian.
None of the institution’s students were identified as American Indian or Alaska Native,
Native Hawaiian or Other Pacific Islander. Based on IPEDS (2022) data, none of St.
Mary’s College’s students were identified as non-resident aliens.
According to the institution’s website, tuition and fees for the 2021-2022
academic year was $48,010, while room and board ranged from $13,120 to $16,420. St.
Mary’s College offers a combination of 60 majors, minors, and areas of concentration. Of
these majors, the following were identified as STEM disciplines: biology, neuroscience,
pre-medicine, mathematics, computer science, environmental studies, engineering, data
science, chemistry, and physics. The inclusion of St. Mary’s College resulted in changes
to the sample sizes as demonstrated in Tables 4, 5, and 6 below.

Table 4
Revised n-Values for Professors and Ratings by Institution

Hollins
Univ.

Morehouse
Coll.

Spelman
Coll.

Stephens
Coll.

Wabash
Coll.

Prof.’s

Hampden
-Sydney
Coll.
31

Total

22

St.
Mary’s
Coll.
52

19

76

87

7

Ratings

193

102

572

648

17

68

401

2,001

294
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Table 5
Revised n-Values for Professors by Gender Grouping and Institution

Hampden Hollins
-Sydney
Univ.
College
MP MS
28

Morehouse
College

Spelman Stephens
College College

61

Wabash St.
College Mary’s
College
15

MP FS

7

38

1

24

FP FS

12

49

6

28

FP MS

3

16

7

Table 6
Revised n-Values for Number of Ratings by Gender Grouping and Institution

MP MS

Hampden Hollins
-Sydney
Univ.
College
181

Morehouse
College

Spelman Stephens
College College

463

Wabash St.
College Mary’s
College
40

MP FS

38

244

1

167

FP FS

64

404

16

234

FP MS

12

109

28

* The actual n-value for number of ratings was 2,000 due to the omission of one duplicated rating on RMP

Figure 2 below demonstrates the combined n-values for each test group.
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Figure 2
Graph of Sample Size by Gender Grouping

RMP offers a summary of professors’ ratings for overall quality and overall
difficulty that represent the average quality and average difficulty ratings, respectively,
from all of the professors’ ratings. Quality and difficulty are each evaluated using a 1
through 5 scale. The percentage of students who answered that they would take another
course with the professor is shown in the overall rating of the professor. Additionally,
RMP provides the top five most frequently selected tags for each professor. This
aggregate data is then followed by each of the individual ratings. The following RMP
data were collected for each STEM professor: name of institution, professor name,
professor gender, academic department of professor, number of ratings, overall quality,
% of students who would take again, and overall level of difficulty. Then, for each
individual rating, the following were recorded: quality (1-5), difficulty (1-5), selected
tags (the website allows students to select up to three), and the qualitative free responses.
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Gender of professors was assigned based upon the pronouns students used in the
free response section when referring to the professor. If there were no pronouns
mentioned, or if both male and female pronouns appeared, personal websites (i.e.,
LinkedIn/Faculty web pages), university/departmental websites, photographs, and
curriculum vitas were used to assign faculty gender. In the event a faculty member’s
gender could not be established, ratings for that professor were omitted from the study.
Student gender was assigned based upon institution. For example, because Wabash
College is an all-male institution, it follows that all RMP SETs of STEM professors at
that institution were completed by male students.
All data were stored on the researcher’s personal computer, in the Microsoft
OneDrive cloud, Microsoft Excel, SPSS, and Dedoose, a software application that allows
for the analysis of qualitative and mixed methods data.
Data Analysis and Evaluation
Quantitative Analysis
Using RMP SETs for STEM professors at each of the gender selective
institutions, individual ratings for quality and difficulty represented dependent variables
while student gender and faculty gender represented independent variables. Parametric
multivariate general linear regression models and nonparametric Wilcoxon-MannWhitney two-sample rank-sum tests were conducted using SPSS to determine whether
statistically significant differences were present based upon student and faculty gender.
A frequency analysis of the number of times each of the feedback tags were
selected for each of the four study groups was conducted. Due to unequal sample sizes,
the frequency each tag appeared was calculated as percentage of the overall number of
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tags selected in each of the study groups. This method allows for a determination to be
made as to the tags most often selected by each of the study groups to determine if there
are differences between groups. Microsoft Excel and SPSS were used for quantitative
analysis.
Qualitative Analysis
The narrative free-response portions of the RMP ratings were thematically coded
using Dedoose qualitative analysis software and Mirosoft Excel. Qualitative coding was
performed prior to the addition of St. Mary’s College into the data set. Therefore, only
ratings from the six initial institutions—Hampden-Sydney College, Hollins University,
Morehouse College, Spelman College, Stephens College, and Wabash College—were
used to generate the codebook and subsequent themes. Because the complete data set was
comprised of 1,600 ratings, and because the number of ratings from Spelman College and
Morehouse College was significantly larger than the other institutions, a representative
sample from each institution was selected for coding as shown in Table 7 below.
The researcher coded 100% of the available ratings for institutions with the fewest
ratings in each group. The same number of ratings were coded for each of the remaining
institutions in that group. Because Stephens College had only one rating and Hollins
University in the same group had 34 ratings, that number was used for Spelman College.
To minimize the chances of ratings from a single professor being overrepresented, a
random number generator was used to generate number sets. All narrative ratings were
loaded into a table and uploaded to Dedoose. The ratings that corresponded to those
numbers were coded. Table 7 below demonstrates the manner in which qualitative
narratives were selected.
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Table 7
Selection Basis for Narrative Ratings Coded

Group

# of
ratings
(total
ratings –
blank/no
comment)
170

# of
ratings
coded

% of
total
ratings
coded

Random number generated list

38

22

MP MS
Morehouse

450

38

8.4

2, 4, 8, 9, 11, 19, 32, 41, 43, 44, 60 (had no
comment – rated 59), 63, 67, 71, 73, 77, 78
(had no comment – rated 79 since 77 had
already been done), 84, 87, 97, 102, 104, 105
(had no comment – rated 106 instead), 110,
116, 117, 121, 127, 128, 133, 137, 138, 146,
150, 161, 164, 168 (had no comment – rated
167 instead), 169
3, 8, 11, 13, 31, 38, 51, 54, 69, 71, 79, 83,
102, 152, 154, 158, 174, 180, 230, 232, 234,
264, 271, 276, 280, 328, 343, 349, 350, 354,
360, 367, 369, 371, 401, 411, 428, 450

MP MS
Wabash
MP FS
Hollins
MP FS
Spelman

38

38

100

34

34

100

240

34

14

1

1

100

12

12

100

100

12

12

16, 17, 18, 22, 25, 38, 56, 63, 75, 82, 86, 91

28

12

43

1, 3, 5, 6, 7, 14, 18, 19, 20, 23, 25, 27

62

14

23

5, 10, 12, 13, 20, 23, 28, 29, 30, 34, 38, 47,
49, 63(had no comment, so coded 62)

FP FS
Spelman
FP FS
Stephens

396

14

3.5

9, 48, 51, 62, 108, 128, 169, 181, 194, 199,
205, 217, 373, 388

14

14

100

TOTALS

1545

261

17%

MP MS
HampdenSydney

MP FS
Stephens
FP MS
HampdenSydney
FP MS
Morehouse
FP MS
Wabash
FP FS
Hollins

12, 32, 33, 37, 39, 48, 49, 53, 58, 60, 70, 71,
78, 86, 89, 98, 117, 119, 122, 135, 136, 140,
145, 161, 162, 165, 167, 197, 200, 204, 215,
224, 229, 234
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The researcher and an independent third-party hand coded 24, or roughly 10%, of
the 243 narrative reviews from St. Mary’s College. This was done to verify the accuracy
of the codebook and establish intercoder reliability. The 24 reviews were selected using a
random number generator in the same manner described above.
Targets and Timeline
Data collection occurred between December 2021 and January 2022. Internal
Review Board (IRB) approval was not required because human subjects were not
involved in any aspect of this research study. Data analysis took place during the months
of January and February 2022. This timeline was reasonable because the publicly
available data already existed on RMP. There was little likelihood that external
circumstances would impede data collection.
Limitations
The researcher who conducted this study is a woman and former STEM professor.
As such, it is possible that her own experiences may have influenced data analysis. To the
greatest degree possible, steps were taken to limit bias. To minimize bias, SET data,
except for the number of total professors (STEM and non-STEM) with ratings at each
institution, was not viewed prior to the data collection period. It was necessary to
examine the number of total professors at each institution in advance of the data
collection period to determine the feasibility of gathering data by hand versus employing
a web scraper. However, because the data were not viewed in advance of the data
collection period, it was possible that too few ratings of STEM professors at certain
institutions existed to meaningfully interpret results. This did come to fruition and
necessitated the addition of a seventh institution to address the inadequacy of the sample
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size in one group. Qualitative data analysis was triangulated via third-party coding to
establish intercoder reliability.
The use of RMP data created significant limitations in this study. For example,
there is no mechanism to ensure that ratings were created by students who actually took a
course with the particular professor. Likewise, there is no way to ensure that a single
student has not left more than one rating. Selection bias, whereby RMP respondents may
not be representative of all students (Farnsworth, 2020), presents another study limitation.
Students who are either extremely satisfied or extremely dissatisfied with a course or
professor may be more likely to leave a rating on RMP than those students who hold a
more moderate opinion, thereby skewing results. There may be variations in sample size
between male and female instructors and between male and female students/raters. This
may cause ratings from one particular institution to have a disproportionate effect on the
overall dataset. In addition, RMP data does not allow for the identification of professors’
academic rank. For example, differences in ratings may be due to different academic
ranks such as adjunct faculty versus tenured professors. Poorer ratings could also be
caused by teaching inexperience for adjunct or early-career professors as opposed to midor late-career faculty.
Student gender was isolated by collecting RMP data from gender-selective
institutions. However, this too, was not without limitations. Many gender-selective
institutions allow members of the opposite sex to take classes. In addition, some
institutions may be single gender for undergraduates, but co-educational for graduate
studies. It is impossible to determine, based upon RMP data whether ratings for
professors were left by undergraduates or graduate students. The gender composition of a
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class (i.e., all-men or all-women) could also influence SETs rather than, or in addition to,
student and faculty gender. Further, the students who attend gender-selective institutions
may not be representative of the students who attend coeducational institutions. This may
limit the generalizability of results. Finally, gender is a fluid continuum. This research did
not account for variations in gender identity or expression.
Ethical concerns regarding the use of publicly available data may also constitute a
limitation of this study. Metcalf and Crawford (2016) raised concerns regarding the lack
of ethical regulations and oversight in studies that rely on publicly available data. Internal
review board policies are designed to protect human research subjects from harm
(Metcalf & Crawford, 2016). Studies involving Big Data have been excluded or
exempted from review because publicly available data does not require the researcher to
intervene on research subjects (Metcalf & Crawford, 2016). Further, it is assumed that
because the data is extant, any potential risk to humans is minimal (Metcalf & Crawford,
2016). However, as Metcalf and Crawford (2016) highlighted, Big Data studies such as
that of Hague et al. (2016) that publicly revealed the true identity of the British artist
Banksy both without consent and despite desired anonymity, and the Facebook
“emotional contagion” study (Kramer et al., 2014) that altered, and thus intervened upon,
the news feed of more than 700,000 users without their knowledge or consent, it is
possible for research to expose humans to harm without ever intervening, in the technical
sense, upon the lives of those individuals. While this study relied on publicly available
data, every effort was employed to adhere to the overarching principles that govern
ethical research as established by the 1979 Belmont Report: respect for persons,
beneficence, and justice.
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Summary
To the best of the researcher’s knowledge, this is the first study to effectively
isolate the gender of both the student and professor, as well as the STEM discipline, to
analyze the potential relationship between student and faculty gender and discipline on
SETs. This is important because student gender is typically unknown due to the
anonymous nature of SETs. Focusing on gender-selective institutions allowed for student
gender to be known. Using RMP allowed the SETs to be identical, thereby ensuring the
same SET measure was used across multiple institutions. This maximized the sample size
and increased the generalizability of the results. The use of RMP SETs allowed for not
only standardized quantitative measures, but also provided qualitative data in the form of
free responses.
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Chapter 4: Description of Findings and Recommended Actions
Introduction
This chapter serves to present the findings of this study and discusses resulting
recommendations for advocacy. To begin, the subsequent analyses and findings of the
quantitative and qualitative lines of inquiry discussed in Chapter 3 are reviewed in turn.
Organizational and field impacts are presented, followed by recommendations for
advocacy, and potential avenues for future research. The chapter concludes with the
researcher’s reflective summary. Note that throughout the chapter, the terms, male/men
and female/women are used interchangeably to indicate gender rather than sex assigned
at birth.
Discussion of the Findings
Quantitative Analyses
Overall Ratings of Quality. Quantitative analyses were performed to answer
Research Question 1 (RQ. 1), which sought to determine whether a match between
instructor gender and student gender was predictive of more favorable SET ratings.
Initially, the mean ratings for quality and difficulty, respectively, were calculated for
male (M = 3.505; M = 3.281) and female (M = 3.357; M = 3.466) professors. The means
for both quality and difficulty indicated that female professors were rated lower in quality
and higher in difficulty.
Nonparametric and parametric analyses were then conducted, both of which
demonstrated that statistically significant differences existed in SET ratings between the
four test groups—male professor/male student; male professor/female student; female
professor/female student; and female professor/male student—a match between instructor
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gender and student gender was not predictive of more favorable SET ratings.
Nonparametric tests are less powerful than parametric tests. However, the nonparametric
tests were performed first to determine, generally, whether statistically significant
differences existed in SET values for quality and difficulty. Table 8 below shows the
results of a nonparametric test that demonstrates statistically significant differences in
quality and difficulty ratings among the various test groups.
Table 8
Nonparametric Test for Quality and Difficulty Ratings

Null Hypothesis
1

Test

The medians of Quality Independent-Samples
are the same across
Median Test
categories of Professor
Student Gender
Groupings.
2
The medians of
Independent-Samples
Difficulty are the same Median Test
across categories of
Professor Student
Gender Groupings.
a. The significance level is .050.
b. Asymptotic significance is displayed.

Sig.a,b

Decision

.000

Reject the null
hypothesis.

.000

Reject the null
hypothesis.

The nonparametric test confirmed statistically significant differences for male and
female professors in the various test groups but did not offer specificity in terms of which
groups differ from others, and to what degree. To gain additional insight as to where the
statistically significant differences existed, univariate analyses of variance were
conducted. Figure 3 and Table 9 below represent the results of univariate analysis using
general linear regression.
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Figure 3
Graph of General Linear Univariate Regression Analysis for Quality Ratings
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Table 9
Table of General Linear Univariate Regression Analysis for Quality Ratings
Type III Sum
of Squares
50.290a
16791.478
34.041
.599
19.028

Source
df
Mean Square
F
Corrected Model
3
16.763
7.163
Intercept
1
16791.478 7175.386
Student Gender
1
34.041
14.547
Professor Gender
1
.599
.256
Student Gender *
1
19.028
8.131
Professor Gender
Error
4670.939
1996
2.340
Total
28398.750
2000
Corrected Total
4721.229
1999
a. R Squared = .011 (Adjusted R Squared = .009)

Sig.
.000
.000
.000
.613
.004

General linear regression revealed that female students were most harsh against
female professors, rating them significantly lower, statistically, than male students. While
male professors were evaluated slightly higher by male students than female students, the
difference was not statistically significant. Both male and female students rated male
professors relatively similarly. This result is counter to that which was predicted based
upon Mengel et al’s. (2019) and Fisher et al.’s (2019) findings.
Mengel et al. (2019) reported that while both male and female students evaluated
female professors more harshly than male professors, male students rated female
professors 20.7% standard deviations more harshly as compared to female students who
rated female professors 7.2% standard deviations more harshly. Fisher et al. (2019) also
found that women professors in high-status departments, such as STEM disciplines,
received less favorable SET ratings than men in those departments. By contrast, this
study finds that male students evaluate female professors more favorably than male
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professors. In addition, male students evaluated female professors significantly more
favorably than female students.
Based on the disagreement of these findings with prior studies, the data were
disaggregated by pairs of institutions to determine whether the over- or
underrepresentation of a particular institution, or institutions, may have skewed the data
in one direction or another. As discussed in Chapter Three, there are only three secular
men’s colleges in the United States: (1) Morehouse College, (2) Hampden-Sydney
College, and (3) Wabash College. The women’s colleges selected for this study were
those in close geographic proximity to each of the men’s institutions, were of similar size,
and had a student body whose racial and ethnic demographics were similar to the
counterpart men’s institution. Spelman College was paired with Morehouse College.
Hampden-Sydney College was paired with Hollins University, and Wabash College was
paired initially with Stephens College with St. Mary’s College being subsequently added
when it was determined the sample size (n = 1) from Stephens College in the Male
Professor/Female Student category was too small. The general linear univariate analyses
were then repeated.
Table 10, 11, and Figure 4 below show the results of the general linear univariate
analysis for quality ratings from Wabash College, Stephens College, and St. Mary’s
College. The results of this analysis mirrored the trends seen in the overall data set. Both
male and female students evaluated male professors similarly, as evidenced by the
overlap in the range in the confidence intervals between error bars. However, female
professors were evaluated significantly lower by female students when compared to male
students. Statistical significance is evidenced in Figure 4 by the absence of overlap
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among the confidence intervals when male and female students evaluated female
professors.
Table 10
n-values for Stephens, St. Mary’s, and Wabash

N
Student Gender
Professor
Gender

F
M
F
M

418
68
278
208

Table 11
Univariate Analysis of Variance for Quality – Stephens, St. Mary’s, and Wabash

Type III Sum
Source
of Squares
df
a
Corrected Model
26.038
3
Intercept
3098.276
1
Student Gender
21.347
1
Professor Gender
1.667
1
Student Gender *
5.648
1
Professor Gender
Error
1098.429
482
Total
6942.250
486
Corrected Total
1124.468
485
a. R Squared = .023 (Adjusted R Squared = .017)

Mean Square
F
8.679
3.809
3098.276
1359.550
21.347
9.367
1.667
.731
5.648
2.479
2.279

Sig.
.010
.000
.002
.393
.116
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Figure 4
Profile Plot of Quality Ratings - Stephens, St. Mary's, and Wabash

Ratings from Morehouse College and Spelman College were analyzed in the same
fashion described above. The results of this analysis can be found in Tables 12, 13, and
Figure 5 below. The results of this analysis also mirrored that of the overall data set. Male
professors were rated similarly by students of both genders. Female professors, by
contrast, were rated significantly more harshly by female students, and more favorably by
male students.
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Table 12
n-values for Spelman and Morehouse

N
Student Gender
Professor
Gender

F
M
F
M

648
571
513
706

Table 13
Univariate Analysis of Variance for Quality – Morehouse and Spelman

Type III Sum
of Squares
36.311a
10573.218
26.078
1.356
16.059

Source
df
Mean Square
F
Corrected Model
3
12.104
5.111
Intercept
1
10573.218 4464.980
Student Gender
1
26.078
11.012
Professor Gender
1
1.356
.573
Student Gender *
1
16.059
6.782
Professor Gender
Error
2877.160
1215
2.368
Total
16733.750
1219
Corrected Total
2913.471
1218
a. R Squared = .012 (Adjusted R Squared = .010)

Sig.
.002
.000
.001
.449
.009
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Figure 5
Profile Plot of Quality Ratings - Morehouse and Spelman

Quality ratings from Hampden-Sydney College and Hollins University were
analyzed in the same fashion described above. The results of this analysis can be found in
Tables 14, 15, and Figure 6 below. Quality ratings from Hampden-Sydney College and
Hollins University showed a trend that differed from the other institutions studied.
Female professors were rated lower than male professors by both female and male
students. Results were significant, p = < 0.05. Female students from Hollins University
rated both male and female professors more favorably than male students from HampdenSydney College. Ratings exhibited a greater variance when the gender of the student and
gender of the professor did not match. When there was parity between instructor gender
and student gender, the variance in ratings decreased.
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Table 14
n-values for Hampden-Sydney and Hollins

N
Student Gender
Professor
Gender

F
M
F
M

102
193
76
219

Table 15
Univariate Analysis of Variance for Quality – Hampden-Sydney and Hollins

Source
Corrected Model
Intercept
Student Gender
Professor Gender
Student Gender *
Professor Gender

Type III Sum
of Squares
9.324a
1589.740
4.630
8.942
.394

df
3
1
1
1
1

Error
645.222
291
Total
4722.750
295
Corrected Total
654.546
294
a. R Squared = .014 (Adjusted R Squared = .004)

Mean Square
F
3.108
1.402
1589.740
716.985
4.630
2.088
8.942
4.033
.394
.178
2.217

Sig.
.242
.000
.150
.046
.674

87
Figure 6
Profile Plot of Quality Ratings – Hampden-Sydney and Hollins

These results did not indicate that a match between student and instructor gender
was predictive of more favorable evaluations of teaching. However, they did suggest that
differences existed in the way professors of both genders were evaluated by male and
female students. The differences observed between each of these sets of institutions
indicated the possibility that demographic factors, such as race and geographic location,
may have influenced SET scores. As mentioned earlier in the discussion of limitations,
the bimodal distribution of SET scores for quality, as shown in Figure 7, was indicative
of response bias. In other words, those students who were either extremely satisfied or
extremely unsatisfied may have been more likely to record an entry on
RateMyProfessors.com (RMP). Therefore, the ratings left by students on RMP may not
represent the opinions of, or align with, those students who chose not to respond.
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Figure 7
Frequency of Quality Ratings

Overall Ratings of Difficulty. Ratings for difficulty were analyzed in the same
manner as the ratings for quality. While quality ratings showed a bimodal distribution,
ratings for difficulty were much more normally distributed, as seen in figure 8 below.
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Figure 8
Distribution of Difficulty Ratings by Frequency

Results for the univariate general linear analysis are shown in Tables 16, 17, and Figure 9
below.
Table 16
n-values for Difficulty Ratings from Overall Data Set

Student Gender
Professor
Gender

F
M
F
M

N
1168
832
867
1133
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Table 17
Univariate Analysis of Variance for Difficulty Using Overall Data Set

Type III Sum of
Squares
31.333a
14920.752
7.153
2.160
12.319

Source
df
Corrected Model
3
Intercept
1
Student Gender
1
Professor Gender
1
Student Gender *
1
Professor Gender
Error
2864.025
1996
Total
25488.000
2000
Corrected Total
2895.358
1999
a. R Squared = .011 (Adjusted R Squared = .009)

Mean Square
F
10.444
7.279
14920.752 10398.592
7.153
4.985
2.160
1.505
12.319
8.585

Sig.
.000
.000
.026
.220
.003

1.435

Figure 9
General Univariate Linear Regression Analysis of Difficulty Ratings – Overall Data Set
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These results indicated statistically significant, p = < .05, differences in the way male and
female students perceive the difficulty of female professors. Female instructors were
perceived to be significantly more difficult by female students than male students. By
contrast, the difficulty of courses taught by male professors was rated similarly by male
and female students, p = > .05.
The trend seen in this analysis mirrored that of quality in terms of the way male
professors are evaluated. The variation in difficulty ratings for male professors were
roughly equivalent, regardless of student gender. However, there was significantly more
variation in the way male students evaluated the difficulty of female professors. Even
with this broader variation, male students still rated female professors as significantly less
difficult than female students. Similar to ratings for quality, there were statistically
significant differences in the way female professors were evaluated.
Correlation Between Quality and Difficulty. Among Stroebe’s (2020)
conclusions at the completion of a meta-analysis of SETs was that students often rated
easier courses or professors more favorably than those that were perceived as more
difficult. In order to determine if a similar correlation between quality and difficulty
ratings existed in this study based on student and professor gender, a multivariate test was
performed, and parameter estimates were obtained. The results of the analysis are shown
in Table 18, Figures 10, and 11 and revealed a pronounced negative correlation between
quality and difficulty for female professors that was not exhibited by any other test group.
Male professors, regardless of student gender, were rated similarly in both quality and
difficulty. By contrast, female professors’ quality and difficulty ratings were negatively
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correlated when rated by female students, but positively correlated when rated by male
students. In other words, male students perceived female professors to be less difficult
and of higher quality, while female students perceived female professors to be more
difficult and of lesser quality.
Figure 10
General Linear Analysis of Quality by Student/Professor Gender Groups
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Figure 11
General Linear Analysis of Difficulty by Student/Professor Gender Groups
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Table 18
Parameter Estimates for Quality and Difficulty Based on Student/Professor Gender
Group

Based upon the B coefficients reflected in Table 4.11, when professor gender and student
gender are both female, female students rate female professors as significantly more
difficult (B = +.381, p = < 0.005) while simultaneously rating the quality of their courses
significantly lower (B = -.474, p = < 0.005).
The correlation between easiness and more favorable SET scores replicates those
discussed by Olivares (2001), Griffin (2004), and in Stroebe’s (2020) meta-analysis of
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SETs. The reasons behind the correlation, however, are less clear. Women in the STEM
professoriate may be inclined to increase the rigor of their courses in effort to compensate
for, or combat, notions of perceived inferior capabilities. Doing so would result in
courses that are actually more difficult. Perhaps female professors who teach STEM
courses at men’s institutions decrease the rigor of their courses in effort to curry favor or
avoid backlash. It is also possible that male professors perceive female STEM students as
less capable and therefore decrease the rigor of their courses when instructing a class
composed solely of women, as would have been the case in gender-selective, women’s
institutions. Or, as Stroebe (2020) pointed out, it is possible that some extraordinary
professors are able to simplify complex concepts, thereby increasing student capacity for
understanding. This could result in lower difficulty ratings and higher quality ratings for a
course or professor that were legitimately based on instructional effectiveness.
Qualitative Analysis
Research questions 2 and 3 were answered via analyses of qualitative data
gathered in two separate forms from RateMyProfessors.com (RMP): (1) tags and (2)
open-ended free responses. Tags are prepopulated descriptors to illustrate the raters’
assessment of the course or instructor. Students have the option of selecting up to three
out of 20 tags offered on the website. The open-ended free response section on RMP
allows raters to leave up to 350 characters of feedback. Dedoose coding software was
used to calculate the frequency of each code based upon a match or mismatch between
student and faculty gender. The codes were grouped according to theme to determine if a
match between student and instructor gender would be predictive of a greater prominence
of certain themes over others. Additionally, family codes were analyzed to determine
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whether the prominence of certain codes appeared to be influenced by faculty or student
gender, regardless of similarity or dissimilarity between them. The results of these
analyses are discussed in greater detail in the following sections.
Tags. In order to determine whether differences existed in the tags selected by the
different test groups, the total number of times each tag appeared in each test group—
male professor/male student (MP MS), male professor/female student (MP FS), female
professor/female student (FP FS), female professor/male student (FP MS)—was
recorded. Because the number of tags selected in each test group varied due to both
unequal sample sizes, the frequency of each tag was calculated as a percentage by
dividing the number of times each tag appeared by the total number of tags selected by
each test group. While this does not determine whether differences in the frequencies of
selected tags are statistically significant, it does provide qualitative information regarding
the types of tags that are most frequently selected by each test group. The results of this
analysis are listed below in Table 19. Note that there are more than twenty possible tags
displayed in the table. This is because RMP has made changes to the tag options over
time. Tests are tough and Tests? Not many are no longer available for selection.
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Table 19
Selected Tags by Test Group

Tags

Accessible
outside class
Amazing
lectures
Beware of pop
quizzes
Caring
Clear grading
criteria
Extra credit
Get ready to
read
Gives good
feedback
Graded by few
things
Group projects
Hilarious
Inspirational
Lecture heavy
Lots of
homework
Participation
matters
Respected
Skip class?
You won't
pass
So many
papers
Test heavy
Tough grader
Tests? Not
many
Tests are tough

MP
FS
# of
tags
48

MP FS %
of tags

MP MS
% of tags

11.19%

MP
MS #
of
tags
42

FP MS %
of tags

9.21%

FP
MS #
of
tags
12

12.90%

FP
FS #
of
tags
74

7

1.63%

23

5.04%

10

2.33%

7

28
25

6.53%
5.83%

19
11

FP FS
% of
tags
8.81%

3

3.23%

29

3.45%

1.54%

2

2.15%

23

2.74%

17
10

3.73%
2.19%

6
5

6.45%
5.38%

59
40

7.02%
4.76%

4.43%
2.56%

5
18

1.10%
3.95%

1
1

1.08%
1.08%

19
29

2.26%
3.45%

29

6.76%

46

10.09%

7

7.53%

61

7.26%

15

3.50%

18

3.95%

1

1.08%

18

2.14%

11
17
7
31
35

2.56%
3.96%
1.63%
7.23%
8.16%

5
23
12
31
34

1.10%
5.04%
2.63%
6.80%
7.46%

1
1
0
7
9

1.08%
1.08%
0.00%
7.53%
9.68%

20
22
12
43
87

2.38%
2.62%
1.43%
5.12%
10.36%

17

3.96%

17

3.73%

7

7.53%

49

5.83%

30
35

6.99%
8.16%

40
42

8.77%
9.21%

5
10

5.38%
10.75%

44
67

5.24%
7.98%

0

0.00%

1

0.22%

0

0.00%

6

0.71%

27
25
1

6.29%
5.83%
0.23%

23
41
0

5.04%
8.99%
0.00%

4
11
0

4.30%
11.83%
0.00%

46
91
0

5.48%
10.83%
0.00%

1

0.23%

1

0.22%

0

0.00%

1

0.12%
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Figures 12, 13, 14, and 15 provide graphical representations of the data above.
Figure 12 shows the percentages of tags selected by each student/professor gender group.
Figure 13 demonstrates the percentage of tags selected based upon parity between student
gender and instructor gender. Figure 14 shows the percentage of tags selected for male
and female professors, regardless of student gender. Figure 15 shows the percentage of
tags selected by male and female students, regardless of professor gender.
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Figure 12
Percentage of Tags Selected by Each Test Group

Tests are Tough
Tests? Not Many
Tough Grader
Test Heavy
So Many Papers
Skip Class? You Won't Pass
Respected
Participation Matters
Lots of Homework
Lecture Heavy
Inspirational
Hilarious
Group Projects

Graded by Few Things
Gives Good Feedback
Get Ready to Read
Extra Credit
Clear Grading Criteria
Caring
Beware of Pop Quizzes
Amazing Lectures
Accessible Outside Class
0.00%
FP FS % of Tags

2.00%

4.00%

FP MS % of Tags

6.00%

8.00%

MP MS % of Tags

10.00%

12.00%

MP FS % of Tags

14.00%
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Figure 13
Percentage of Tags Selected for Test Groups Based on Student/Instructor Gender Parity

TESTS ARE TOUGH

0.15%
0.19%

TESTS? NOT MANY

0.00%
0.19%

TOUGH GRADER

5.32%
5.94%

TEST HEAVY
SO MANY PAPERS

0.54%
0.00%

8.41%
8.62%

SKIP CLASS? YOU WON'T PASS

6.48%
6.70%

RESPECTED
5.09%
4.60%

PARTICIPATION MATTERS

9.34%
8.43%

LOTS OF HOMEWORK
5.71%

LECTURE HEAVY
INSPIRATIONAL

GRADED BY FEW THINGS

Gender Match

EXTRA CREDIT

1.93%
2.30%
2.78%
3.07%
6.90%
2.30%
1.85%

3.83%

ACCESSIBLE OUTSIDE CLASS

5.75%
5.86%
6.51%

CARING

AMAZING LECTURES

8.26%

3.63%

3.86%

CLEAR GRADING CRITERIA

BEWARE OF POP QUIZZES

No Gender Match

3.47%
3.45%

GIVES GOOD FEEDBACK
GET READY TO READ

7.28%

1.85%
1.34%

HILARIOUS
GROUP PROJECTS

10.19%

6.90%

2.31%
2.30%

1.92%

4.01%
8.95%

11.49%
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Research questions 2 and 3 sought to determine the qualitative themes that
emerged when student and instructor gender were the same and what qualitative themes
emerged when they differed, respectively. To answer these questions, the five tags with
the highest selection percentage, and the five tags with the lowest selection percentages
were recorded for each group. The results of these analyses can be found in Table 20.
Note that for the lowest selection percentage, the tags, “Tests are Tough” and “Tests? Not
Many” were eliminated from the list. This omission was justified because those two tags
are no longer offered for selection on RMP, the date when they were removed from
selection is unknown, and neither tag exceeded 0.19% by either the gender match or nongender match groups. Focusing on the five most and least selected tags accounted for
50% of the tags offered by RMP.
Table 20
Tags with Highest and Lowest Selection Percentage Based on Gender Match

Gender match
Highest selection
Lowest selection
percentage
percentage

No gender match
Highest selection
Lowest selection
percentage
percentage

Tough grader (10.19%)

Accessible outside
class (11.49%)
Skip class? You won’t
pass (8.26)
Lots of homework
(8.43%)
Lecture heavy (7.28%)

Lots of homework
(9.34%)
Accessible outside of
class (8.85%)
Skip class? You won’t
pass (8.41%)

Gives good feedback
(8.26%)

So many papers
(0.54%)
Inspirational (1.85%)
Extra credit (1.85%)
Group projects (1.93%)

Beware of pop quizzes
(2.31%)

Tough grader (6.90%)

* These three tags had an equal selection percentage.

So many papers
(0.00%)
Inspirational (1.34%)
Amazing lectures
(1.92%)
Group projects;
Beware of pop
quizzes; Get ready to
read (2.30%)*
Graded by few things
(3.07%)
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This analysis revealed commonalities between the most and least frequently
selected tags, regardless of a match between student and instructor gender. For example,
four of the five most frequently selected tags, Accessible outside class, Lots of homework,
Skip class? You won’t pass, and Tough grader, appeared in both groups. However,
despite commonality among the most and least frequently selected tags, disparities
emerged with respect to the selection percentages. For example, the Tough grader tag
was among the most frequently selected in both the gender matched and non-gender
matched groups, but it was more likely to be selected when student and instructor gender
matched as opposed to when the student and instructor did not match. The tag Gives good
feedback was also among the most frequently selected tags when there was a match
between student and instructor gender, but it did not appear in the top five tags in the
non-gender matched group. Similarly, Lecture heavy appeared in the top five most
frequently selected tags when gender did not match, but did not appear in the top five
when there was a match between student and instructor gender. Accessible outside class
was less likely to be selected when gender matched and more likely to be selected when it
did not.
While there was significant commonality in the tags most frequently selected by
both groups, subtle differences were evident in the selection percentages. For example,
Tough grader appeared among the most frequently selected tags regardless of gender
parity between student and instructor. However, it was more likely to be selected with
student and instructor gender matched. Similarly, Gives good feedback appeared in the
top five tags when there was parity between student and instructor gender, but not when
gender differed.
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Commonality was also observed among the least frequently selected tags by both
groups. For example, So many papers, Inspirational, Group projects, and Beware of pop
quizzes were among the least frequently selected tags for both groups. When student and
professor gender differed, students were less likely to select the Amazing lectures tag and
were more likely to select the Extra credit tag.
Based upon this analysis, the tags that were most and least frequently selected by
both groups exhibited considerable overlap. However, subtle differences also emerged. In
effort to offer increased specificity with respect to these subtleties, the frequency of tags
selected for male and female professors regardless of student gender was determined. In
addition, the frequency of tags selected by male and female students, regardless of
professor gender, was analyzed. The results of those analyses demonstrate differences in
the selection frequencies of tags based upon both professor gender and student gender.
The results are displayed in Figures 14 and 15, respectively.
Figure 14 indicates that the tags, Caring, Lots of homework, Participation
matters, and Tough grader were more likely to be selected for female professors than
male. The tags, Gives good feedback, Graded by few things, hilarious. The tags Lecture
heavy, and Respected, were more likely to be selected for male professors than female.
All remaining tags had a selection frequency for male and female professors that differed
by less than 1.0% and were therefore selected with a roughly equivalent frequency
regardless of professor gender. The tags, Tough grader, Respected, Lots of homework,
Participation matters, and Hilarious had the largest differences in selection percentages
between male and female professors.
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The findings related to the Tough grader and Gives good feedback tags in
particular proved interesting because of the close relationship between grading and
feedback. It is possible that gender parity, or lack thereof, between student and instructor
may influence the perception of feedback. What one student views as harshly critical,
another may view as constructive feedback. According to Sinclair and Kunda (2000),
women received harsher evaluations and were viewed as less competent than men after
delivering negative feedback, but not after delivering positive feedback. In addition,
students who received low grades were less satisfied with them when they were given by
a female professor rather than male professors. Sinclair and Kunda (2000) findings make
a compelling argument to suggest that more critical feedback given as grades or
comments from women may be viewed with increased dissatisfaction resulting in
reduced quality ratings, increased prominence of negatively connotated tags such as
Tough grader, and increased difficulty ratings. Similarly critical feedback from male
professors may result in the more positively connotated Gives good feedback tag, reduced
perceptions of difficulty, and increased quality ratings.
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Figure 14
Percentage of Tags Selected for Male and Female Professors Regardless of Student
Gender
% Tags Female Professor
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TESTS? NOT MANY

% Tags Male Professor

0.11%
0.23%
0.00%
0.11%

TOUGH GRADER
5.36%
5.65%
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SO MANY PAPERS

0.64%
0.11%
8.25%
8.70%

SKIP CLASS? YOU WON'T PASS
5.25%

RESPECTED
PARTICIPATION MATTERS

7.91%

6.00%

3.84%

LOTS OF HOMEWORK

HILARIOUS
GROUP PROJECTS
GRADED BY FEW THINGS

5.36%
1.29%

2.47%

4.52%

2.25%
1.81%

2.04%

3.73%
7.29%

2.14%
2.71%

CLEAR GRADING CRITERIA

3.95%

CARING

AMAZING LECTURES
ACCESSIBLE OUTSIDE CLASS

8.47%

3.22%
3.28%

GET READY TO READ

BEWARE OF POP QUIZZES

7.01%

2.15%

GIVES GOOD FEEDBACK

EXTRA CREDIT

10.29%

7.80%

LECTURE HEAVY

INSPIRATIONAL

10.93%

7.46%

4.82%
5.08%

1.92%

6.97%

2.68%
3.43%
3.39%
9.22%

10.17%
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Figure 15
Percentage of Tags Selected by Male and Female Students Regardless of Professor
Gender
% Tags by Male Students

TESTS ARE TOUGH
TESTS? NOT MANY

% Tags by Female Students

0.18%
0.16%
0.00%
0.08%
9.47%
9.14%

TOUGH GRADER
4.92%

TEST HEAVY
SO MANY PAPERS

5.75%

0.18%
0.47%

SKIP CLASS? YOU WON'T PASS

8.04%

RESPECTED

8.20%

5.83%
4.37%

PARTICIPATION MATTERS

5.20%
7.83%

LOTS OF HOMEWORK
LECTURE HEAVY
INSPIRATIONAL

5.83%

1.09%

2.44%
2.60%

3.46%

GIVES GOOD FEEDBACK

7.09%

1.09%

2.99%
2.73%

CLEAR GRADING CRITERIA

ACCESSIBLE OUTSIDE CLASS

5.12%
4.19%

CARING

AMAZING LECTURES

9.65%

3.46%
3.15%

GET READY TO READ

BEWARE OF POP QUIZZES

6.92%

4.37%

3.07%

GRADED BY FEW THINGS

EXTRA CREDIT

9.61%

2.19%
1.50%

HILARIOUS
GROUP PROJECTS

9.47%

1.64%

6.86%

2.60%
2.84%

4.74%
9.84%
9.61%
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Figure 15 indicates that female students were more likely to select the tags,
Caring, Clear grading criteria, Extra credit, Lots of homework, and Group projects,
regardless of professor gender. By contrast, male students were more likely to select the
tags, Gives good feedback, Respected, Amazing lectures, Hilarious, and Lecture heavy,
regardless of professor gender. The remaining tags all had a selection frequency that
differed by less than 1.00% and therefore the likelihood of being selected by students,
regardless of their gender, was roughly equivalent.
Analyses of these data revealed that while students of both genders were equally
likely to select the tag Tough grader, it was much more likely to be ascribed to female
professors rather than male. Female students were more likely than male students to
select the tag Lots of homework and were more likely to ascribe it to a female professor
rather than male. Male students were more likely to select the tag Gives good feedback
and it was ascribed to male professors more often than female. In addition, male students
were more likely to select the tag, Respected than female students, and it was more likely
to be attributed to a male faculty member than female. Male students were more likely to
select the tag Hilarious and it was more often used to describe male professors. Female
students were more likely to select the tag, Caring and it was more likely to describe a
female, rather than male, professor.
These results are consistent in many respects with Eagly and Karau’s (2002) role
congruity theory in that caring, for instance, is a communal quality that is often
associated with femininity. This may also offer an explanation as to why the Caring and
Group projects tags were among the most frequently selected by female students, as they
may be more inclined to value and/or identify with those tags that reflect communal
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qualities. By contrast, the quality of earning and being Respected is likely to be
associated with masculine agentic leadership.
The gender-based differences that emerged in the analysis of RMP tags were both
subtle and largely consistent with both theoretical and empirical literature. The openended free response section of RMP ratings provided another source of qualitative data.
In this case, rather than prepopulated fields for students to select, the free response
section provided students with a platform to freely express their thoughts about a course
and/or professor. These data were analyzed for emergent themes among the different test
groups. The results are discussed below.
Open-Ended Free Responses. In addition to the tags or descriptors analyzed in
the previous section, RateMyProfessors.com allows students to freely type their
sentiments about the course and/or professor in 350 characters or less. Qualitative
analysis of the open-ended free responses left by students were analyzed using traditional
coding methods and Dedoose, a software program that allows for qualitative and mixed
methods analysis of research data, including text, audio-visual media, and spreadsheets.
Establishing codebook accuracy and reliability. The codebook was established
prior to the inclusion of data from St. Mary’s College, as discussed in Chapter 3. As a
result, the open-ended free responses from St. Mary’s College were used to verify the
accuracy of the codebook and to establish intercoder reliability. The data from St. Mary’s
College were comprised of 402 ratings for 52 professors: 24 male and 28 female. A
random number generator was used to create a set of ten integers. Both the researcher and
a third-party independently hand coded the ratings that corresponded to the integers
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provided by the random number generator. Both the researcher and third-party coded the
ten ratings from St. Mary’s College with 96% parity.
Emergent Themes. The analysis resulted in the following 10 themes, which have
been listed in alphabetical order: Adjectives/ Descriptors, Easiness/Difficulty, Grading,
Helpfulness/Accessibility/Dedication to Student Success, Overall Impression of the
Course/Professor, Pedagogy, Professor Disposition/Personality Traits, Student
Interaction/Relationships, Suggestions for Success, and Unrelated to Teaching. These
themes remained consistent, regardless of a match or mismatch between student and
professor gender. However, as was the case in the analysis of tags, subtle differences
emerged in the language used by students when discussing male and female professors.
Each theme is discussed in greater detail in the following sections.
Adjectives/Descriptors. This theme resulted from an abundance of adjectives and
descriptors that were found among the free responses. These were categorized as positive,
neutral, or negative. In addition, the names or titles used by students to refer to instructors
were noted. Neither similarity nor dissimilarity between student and instructor gender
appeared to influence students’ use of negative and neutral adjectives. However, positive
adjectives appeared much more frequently when student and instructor gender matched
as opposed to when it did not. In addition, positive adjectives more frequently referred to
male professors, and were used more often by male students.
Despite negative adjectives appearing with similar frequency regardless of student
or faculty gender, differences in the use of language emerged. Male professors were
nearly five times more likely to be described as awful, terrible, or horrible as compared to
female professors. In an example of a rating that contained several negative adjectives
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such as condescending, sarcastic and a joke, one student wrote the following in all capital
letters:
IF YOU ARE LOOKING TO GET A PHD IN PHYSICS TAKE THIS CLASS.
THIS MAN IS A JOKE. YOU WILL WAKE UP EARLY, SHOW UP TO THE
8AM AND HE WILL NO-SHOW DUE TO HIM OVERSLEEPING OR
WHATEVER HE HAD GOING ON THE NIGHT BE4 [sic]. HE WILL GIVE
YOU A TEST FASTER THAN HE WOULD MAKE IT TO CLASS THOUGH.
HE ALSO HAS A VERY CONDESCENDING AND SARCASTIC MANNER
OF TEACHING.
In addition, the adjectives disrespectful, rude, awkward, and arrogant were used
exclusively in ratings for male professors. One rater referred to a male professor as the
“Spawn of Satin [sic]”, while another was referred to as a “clown”. At a different
institution, one student described his biology professor as a “mean mofo [sic]” who was
“the ball-buster of the [school’s biology] lineup”. These particularly derogatory
descriptors notwithstanding, the negative adjectives used exclusively in ratings for female
professors as a whole were decidedly more vitriolic in nature. For example, the words
bitch, cold, hateful, evil, senile, lazy, boring, and weird all appeared solely in ratings for
female professors. Though many of these words appeared only once in the sampled data,
the strength of the language used warranted inclusion in this discussion. These findings
may be demonstrative of backlash against female professors as described by Fisher et al.
(2019).
In addition to the more frequent use of positive adjectives and descriptors in
ratings of male professors, differences in language also emerged. For example, while
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male and female professors were described as “intelligent” with equivalent frequency,
only male professors were described as “brilliant” or as a “genius”. Male professors were
described as cool, chill, or relaxed twice as often as female professors. The term “sweet”
and “young” were used by both male and female students and referred only to female
professors. Adjectives that directly referenced gender appeared frequently and almost
exclusively for ratings of male professors. For example, “good/great guy”, “the man”,
and “a complete bro” all appeared in ratings for male professors. The terms “nice lady”
and “nice woman” appeared, though less frequently. These findings aligned with Eagly
and Karau’s (2002) role congruity theory wherein “sweet” or nurturing qualities were
seen as communal and feminine, whereas brilliance was viewed as agentic and
masculine. In addition, these findings corroborate Storage et al.’s (2016) conclusions
from their study of RMP data. Storage et al. (2016) analyzed ratings by discipline and
determined that the frequency of the words “brilliant” and “genius” predicted the
representation of women and African American professors. Disciplines with a higher
prevalence of the words “brilliant” and “genius” in SETs contained fewer female and
African American professors.
Easiness/Difficulty. The ease or difficulty of courses and/or instructors was
frequently addressed in RMP ratings. Ratings were grouped into three categories based
upon whether students determined their course or instructor to be easy, moderately
challenging, or difficult. Students who found courses or instructors to be difficult
frequently made statements such as, “hardest class” and “tough professor”. One rater
warned future students not to “expect to be cut any slack”. By contrast, students who
found courses or instructors to be easy made statements such as, “easy A” and “easiest
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class ever”. One rater said, “Got an A, although I didn’t really feel like I had learned
anything”.
While the moderately challenging category was applied with relative equality
among male and female professors, 100% of the ratings in this category occurred when
student and instructor gender matched. In an example of the correlation between easiness
and more favorable SETs, the same student who received an A despite feeling as if they
hadn’t learned anything rated the professor a four out of five for quality. Moreover, male
professors were significantly overrepresented in ratings that characterized the course or
the professor as easy. This finding was consistent with the quantitative analysis in which
male professors were shown to have lower scores for difficulty, while female professors
were identified as significantly more difficult. In a somewhat contradictory finding,
however, male professors were also identified more frequently in the “Difficult
class/Instructor” category than female professors.
Grading. This theme included two main categories: extra credit and general
grading on a continuum from easy to hard. Extra credit was more likely to be mentioned
when student and instructor gender differed. Comments suggesting the course grading
was tough, strict, or hard were more likely to emerge when there was parity between
student and instructor gender. For example, one male student said of his experience,
one of the hardest classes i [sic] have taken (literally).this [sic] was supposed to
be an easy A however even if you get a question right on a test he may not give
you credit. why? Because you have to convince him you know it so it doesnt [sic]
matter if its [sic] correct.
Another female student said of her professor,
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If you have a choice, do NOT take her! She is very condescending. It's not that
the material is hard at ALL, her grading system is TRASH. I have never seen
anything like it before. I was doing well in the class and still ended with a C- and
I was not alone. If you do have to take her, well good luck Charlie.
Despite some instances of male students finding their male professors to be exceedingly
difficult, this phenomenon occurred with increased frequency when both student and
instructor gender were female. These findings are consistent with the quantitative finding
that female students rated female professors as significantly more difficult than any other
test group.
Students, regardless of their gender, found male professors to be easier. However,
when the data were disaggregated by student and instructor gender, a contradictory
finding emerged. More than 70% of the ratings in which students described hard, strict,
or tough graders appeared when the professors was male. Moreover, male students were
more than four times as likely than female students to describe their professors as tough,
strict, or hard graders. This appears counter to a number of the qualitative findings, as
well as the quantitative analysis. Further research in this area may help to explain this
phenomenon.
While the combination of student and instructor gender seemed minimally
influential on the qualitative trends that emerged in grading, the perception of grading
difficulty and fairness appeared to be influenced separately by both instructor gender and
student gender. For example, only ratings of male professors referenced fair grading
practices. Not a single female professor was identified as a fair grader in the samples that
were analyzed. Moreover, male professors were more than three times as likely to be
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described as an easy, lenient, or forgiving grader. Perhaps more strikingly, 77% of the
students who identified professors as easy graders were female.
Helpfulness/Accessibility/Dedication to Student Success. In this theme, as with
others, gender match or mismatch between student and instructor was less influential in
student ratings than either professor gender or student gender by themselves, with the
exception of accessibility. Students appeared more likely to discuss the accessibility of
their professors when there was a match between student and instructor gender. However,
instructor gender seemed more influential than the gender match. Nearly 70% of the time
that accessibility appeared, it was in ratings of male professors. Further, male students
were more likely to reference the accessibility of a professor than female students. For
example, a male student said his male professor was “always available and usually stays
in [a building on campus] pretty late most nights”.
Many ratings discussed students’ perceptions of the helpfulness of their
instructors. Analysis revealed that male professors were much more likely to be identified
as “helpful” than female professors. Female students were more likely than male students
to reference the helpfulness of their professors. However, students appeared just as likely
to reference helpfulness when their gender matched that of their instructor as when it did
not. Interestingly, female professors were twice as likely to be identified as “dedicated to
student success” than male professors, despite male professors being more commonly
identified as “helpful” and “accessible”. One female student who found her professor to
be both helpful and accessible said, “Whenever you have a question she will break the
answer down step-by-step to make sure you fully understand it before moving on. She
never talks down to you and is always available when you need her”.
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While some students expressed sentiments that suggested their professors could
have been more helpful, others felt as though their instructors actively sought to ensure
their failure. One rater said their professor, “Wants students to fail”, while another
cautioned “stay on her good side, or she’ll literally ruin your life with a smile on her
face”. Another rater even made a biblical reference saying, “I believe this guy was in the
garden of eden [sic] telling eve [sic] to take the apple. He is deceitful and tests to fail
students”. These vitriolic comments, and others like them, appeared in reviews regardless
of student gender, professor gender, or similarity or dissimilarity between student and
instructor gender.
Overall Impression of Course / Professor. This theme emerged as a result of
numerous reviews in which students discussed their overall impression of the course or
professor. Many students referred to how much they had learned in the course, whether
they found their instructor to be inspirational, knowledgeable, and/or passionate about the
subject matter, whether or not they would recommend that others take the course or
instructor.
Similarity or dissimilarity between student and instructor gender appeared to
influence students’ perceptions regarding their professors’ knowledge of the subject
matter, and whether their overall impression of the course was positive or negative.
Comments such as “he really knows his stuff”, “The man is a walking cell biology
encyclopedia”, and “extremely knowledgeable about physics” all appeared among the
ratings in which professors’ mastery of content was discussed. In addition to gender
parity, faculty gender and student gender, individually, appeared to influence whether
students found their instructors to be knowledgeable in their field of study. For example,
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male instructors were more than three times as likely as female instructors to be
characterized as knowledgeable in their subjects. Further, this appeared to be driven by
male students, as they were more than twice as likely as female students to reference the
knowledgeability of their instructors. This may be demonstrative of the aforementioned
“Matthew Effect” (Merton, 1968) in science wherein men are more likely to overrecognize the achievements of other men.
While gender parity appeared linked, to some degree, to students’ perception of
instructors’ content knowledge, it did not appear to influence students’ perceptions of
their learning, nor the degree to which they found their professors’ to be inspirational or
passionate about their subject matter. By contrast, student gender appeared to have an
effect. For example, male students were more likely than female students to leave
comments suggesting they learned a lot as a result of taking a course. In addition, faculty
gender seemed to influence whether students felt they “did not learn anything”. In fact,
100% of the reviews in which students stated they learned nothing were attributed to
female professors.
In a finding that appears suggestive of response bias, overall positive/recommend
and negative/do not recommend impressions were more likely to appear when the
professor was male and when there was parity between student and instructor gender.
Negative impressions did not seem influenced by student gender but were more likely to
be associated with male faculty. In addition, positive impressions were twice as likely to
be left for male professors and were more likely to be left by male, rather than female
students. These results appear contradictory and are likely the result of study limitations.
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Pedagogy. Instructional practices were commonly discussed in the open-ended
reviews. This theme contained the broadest number of code families that included
comments related to the clarity of content explanations and course expectations, effective
and engaging instruction, pacing of the course, workload, assessments, attendance
policies, and lectures. Though this theme included the broadest range of families, it was
also the theme that appeared least susceptible to gender-based influence. Male and female
students were similarly likely to leave comments relating to most categories with few
exceptions. The most notable exception surrounded permission to use notes or a cheat
sheet on assessments. All but a single comment regarding the use of open notes or cheat
sheets were left by female students. Further, the majority of these comments were left in
reference to a male professor. This finding is consistent with earlier data analysis that
suggested male professors were perceived to be less difficult, were easier graders, and
were more likely to offer extra credit opportunities. Further, male professors garnered
100% of the comments that suggested professors’ assessments were fair. Moreover,
nearly every review that stated student’s felt prepared for exams as a function of the
professor’s instruction were left when the professor was male. This corroborated the
finding that male professors were found to offer clear explanations of content and course
expectations more so than female professors, by a margin of nearly three to one.
Analysis of the data in this theme revealed interesting characteristics with respect
to the types of comments that appeared influenced by gender and those that did not. It
appears that objective elements of instruction seemed less susceptible to variation based
upon student and/or instructor gender on SETs. For example, the grading structure of a
course, whether notes are permitted on exams, whether attendance is mandatory, and

118
whether study guides are provided for exams all represent objective features of a course
or instructional practice. By contrast, subjective elements appeared more likely to vary
based upon gender. For example, the perceived difficulty of the course, effectiveness and
engagement of instruction, perceived reasonableness of the workload and fairness of
assessments all appeared to show marked differences between male and female faculty,
students, and gender matched versus non-gender matched groups. Therefore, minimizing
the subjectivity of questions asked or categories assessed in student evaluations of
teaching may offer a means to increase their validity and reliability.
Professor Disposition/Personality Traits. This theme emerged as a result of many
reviews that included comments regarding the professor’s disposition and personality
traits. For example, some students felt their professor did not “coddle” students or sugar
coat anything. Some students felt as though their professors had a “good side” or a “bad
side” and warned future students to either get on the good side and avoid the bad side.
Typically, however, most comments were focused on whether students felt their
professors demonstrated care, understanding, and compassion. Both male and female
students were equally likely to leave comments referencing care and understanding.
However, male professors were more likely to be identified as caring. In addition,
comments relating to this theme were more likely to appear when student and instructor
gender matched.
The finding that male professors were identified as caring with greater prevalence
than female instructors was unexpected given that Eagly and Karau’s (2002) role
congruity theory suggests caring is typically identified as a feminine attribute. However,
it may be that female professors feel the need to eschew characteristics of caring in effort
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to establish role congruency in their positions as professors. Another possibility is that
students may be more likely to home in on care when it is demonstrated by their male
professors because caring is less frequently associated with masculinity. These
possibilities are purely speculative based upon the data analysis and may offer
opportunities for future study.
Humor was another characteristic that was frequently mentioned in this theme.
Many students said their professors were “really funny”. One rater said, “awesome
jokes”, while another said, “get ready to have a good laugh”. Here, gender did appear to
play a role in the emergence of this code. For example, students were more likely to
reference their instructor’s sense of humor when there was a match between student and
instructor gender. Male professors also appeared much more likely than female
professors to be categorized as humorous. Similarly, male students were more likely to
discuss their professors’ sense of humor.
Student Interaction/Relationships. Students frequently referenced the
interactions and relationships they had with their professors. Some of these were positive,
while others were decidedly negative. Examples of positive comments included one rater
who said their professor was “really connected” to students. Another said his male
professor treated students “as men and equals”. By contrast, other students reportedly
experienced negative interactions with their professors. One respondent said their
instructor “doesn’t listen to students”. Two respondents stated their instructor “refused to
admit when he was wrong”.
In more extreme cases, students reported feeling targeted or debased by their
professors. One student, who admitted he could have tried harder to succeed in the
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course, cited the professor’s “banter and opinion” of him as a reason for his lack of effort.
The student went on to say, “Regularly Id [sic] be the butt of his jokes, targeted, etc. His
attitude towards me was similar to that of an enemy. I entered this class eager to learn,
yet left feeling worthless”. In a separate review, a student stated, “Professor made me feel
like I was an enemy”. Fortunately, more students cited the positive relationships they had
with their professors, rather than the negative ones. Code applications in this theme did
not appear to be influenced by either student gender, faculty gender, or parity between
them.
Suggestions for Success. This theme was the result of numerous ratings that
included statements about the effort and work completion that was required in order for
students to succeed in the course. Raters often made matter-of-fact statements such as,
“Complete work on time”, “Do the homework and you’ll be fine”, “Do your work and go
to class”, and “If you take the time to know what professor expects, you will do well”. A
match between student and instructor gender did not influence the likelihood of
comments such as these. However, it did appear that male students were more likely to
leave such remarks and they were most frequently associated with male professors. The
comments associated with this theme appeared to be relatively objective regardless of
student gender and professor gender.
Unrelated to Teaching. Several ratings contained references to characteristics of
professors’ that were entirely removed from teaching and learning. Examples of the
frequency and variety of comments that were wholly disconnected from instruction
included one rater who raved that the STEM professor was an “expert in Mets baseball”,
while another touted the professor’s breakdancing skills. Ratings that discussed
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professors’ accents were common. In one such rating, a student said their professor “has a
THICK accent so do not bother asking any questions unless you speak Chinese”.
A number of reviewers discussed professors’ physical appearances. For example,
one respondent said the professor “Looks funny teaching”. Another female student stated
her male professor had a “ripped body” and was “an absolute DILF”. DILF is a slang
acronym used to refer to sexually attractive men with children that stands for “Dad I’d
like to fuck” (CyberDefinitions.com, n.d.). While MILF, the female counterpart to DILF,
did not appear in the ratings, comments made by male students about their female
professors’ sexual attractiveness and/or physical appearances were more common than
female students who made such references about their male professors. One such
comment left by a male student regarding his female professor said, “Class was hard, but
not as hard as the professor got me”.
Analysis of themes based on student and faculty gender parity. Analysis of the
qualitative responses, as shown in Table 21 below, revealed all themes had a greater
likelihood of emerging when parity existed between student and instructor gender, albeit
to varying degrees. Themes such as Helpfulness/Accessibility/Dedication to Student
Success, Suggestions for Success, and Pedagogy were likely to emerge with similar
frequency regardless of a gender match between students and faculty members. Other
themes, such as Student Interaction/Relationships and Professor Disposition/Personality
Traits, appeared much more likely to emerge when student and instructor gender were the
same. Themes relating to the ease or difficulty of the course, and those unrelated to
teaching also appeared more likely to emerge when there was a gender match between
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student and professor, but to a lesser degree than those regarding relationships and
disposition.
Ultimately, it appears that a match between student and instructor gender is less
influential in SETs than either student gender or faculty gender separately. Further,
though themes appear consistent across faculty and student gender groups, there are
subtle differences within those themes that can contribute to skewed evaluations. It
appears that subjective themes are more susceptible to gender-based variations than those
which evaluate more objective measures of teaching effectiveness.
Table 21
Themes According to Gender Match

Theme
Adjectives / Descriptors

No gender
match
40%

Gender match
60%

Difference in
percentage*
20%

Easiness / Difficulty

35%

65%

31%

Grading

43%

57%

14%

Helpfulness / Accessibility /
Dedication to Student Success
Overall Impression of Course /
Professor
Pedagogy

49%

51%

3%

41%

59%

18%

45%

55%

10%

Professor Disposition / Personality
Traits
Student Interaction / Relationships

33%

67%

33%

31%

69%

38%

Suggestions for Success

48%

52%

4%

Unrelated to Teaching

35%

65%

30%

* Note: Values may be more or less than 100% due to rounding.
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Organization and Field Impacts
The findings of this research study add to the existing body of research
surrounding student evaluations of teaching, factors that influence them, and equity for
women and individuals from underrepresented groups in higher education STEM
disciplines. While this research study demonstrated that female students appear to rate
female professors more harshly, the reasons for this phenomenon are unclear. It is
important not to ascribe responsibility to student and faculty gender for the causation of
less favorable SET scores. It may be that male students are more likely to leave SET
ratings when they view their instructor favorably and female students are more likely to
leave SET ratings when they view their instructor negatively. Or, it may be that the
gender composition of a class can influence SET ratings more so than the gender of
individual students and faculty members. Regardless of the reasons, however, it is
incumbent upon institutions to recognize that gender, among a variety of other variables,
can influence student evaluations of teaching—and by extension, the successful
navigation of promotion and tenure processes—in ways that may disadvantage certain
individuals while privileging others.
The correlation between increased ratings of difficulty and decreased quality
ratings by female students for female professors raised significant questions. For
example, are STEM courses taught by women actually more difficult than those taught by
men? If so, why? Or is it possible that they are just perceived to be more difficult? And,
whatever the reasons, why does it appear that the elevation of difficulty and reduction in
quality are experienced more significantly by female students? Is it possible that the
gender composition of a class affects either actual or perceived course difficulty and/or
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instructional quality? If so, what reasons would motivate female professors to increase
the rigor of their courses when facing an audience comprised only of women? Or, is it
possible that male professors reduce the rigor of their classes when teaching a classroom
full of male students? Is it possible that male students reward male professors with
favorable SET scores when courses are less rigorous? Is it possible that male professors
reduce the rigor of their courses for female students? Answers to these questions were
beyond the scope of this particular study, but offer intriguing possibilities for both future
research and for consideration by institutions that rely on SETs for the purpose of faculty
evaluation.
Given Moss-Racusin et al.’s (2016) findings regarding an increased awareness
and reduction of gender bias that resulted from participation in a diversity intervention
workshop, it may be prudent for institutions to implement similar initiatives for STEM
students. Such intervention may be particularly salient for students and female faculty at
women’s colleges where the disparities among quality and difficulty ratings appear to be
particularly pronounced. Piloting such an intervention among STEM students and
professors at the four all-women’s institutions included in this study and examining postintervention scores for quality and difficulty may prove a fruitful line of inquiry to
determine whether the correlation between reduced quality and increased difficulty was,
in fact, the result of bias against female professors driven by female students.
Recommendations for Advocacy
The following section presents recommendations for advocacy in STEM
disciplines to advance equity for women in the professoriate. These recommendations
include deeper inquiry into the effects of race and ethnicity on SETs and consideration
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for alternative methods of teaching evaluation. In addition, recommendations for future
scholarship are presented.
Deeper inquiry into intersectionality in STEM equity and evaluation is needed.
While race was not specifically investigated as part of this study, Morehouse College and
Spelman College are historically Black institutions. Nearly 100% of their enrollment
consists of People of Color. In addition, People of Color account for greater than 90% of
the faculty at these institutions (CollegeFactual.com, 2022-a, 2022-b) as compared to
roughly 25% of the professoriate nationwide (IPEDS, 2019). According to Table 4.6, the
bias against women professors at these institutions appeared to be more pronounced than
the other institutions studied and was driven by female students. This is in contrast with
Mengel et al.’s (2019) and Kolev et al.’s (2019) findings that suggested bias against
female professors was driven by male students. Chavez and Mitchell (2020)
demonstrated that SETs were biased against both women and non-white professors.
However, student race was not considered as a variable in their study. Thus, the
combined effect of student and instructor race, and intersectionality in general, on SETs
may represent an area of research for future study.
Address STEM equity and consider alternative evaluation methods. Based upon
these findings, and the collective body of literature to which they are added, higher
education institutions may be well-served to consider alternative methods of evaluating
effective teaching. SETs have repeatedly been shown to be vulnerable to bias and have
demonstrated questionable validity and reliability. This study revealed nuances related to
gender and SETs that advances the study of bias in STEM education and in the
professoriate.
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Pathways for future scholarship. The results of this study indicated ratings
related to particular themes were more likely to be left when there was a match between
student and instructor gender. Fisher et al.’s (2019) study suggested that women in STEM
disciplines were more vulnerable to backlash in SETs. Given that women were rated
significantly lower by female students in the quantitative ratings, it is possible that
qualitative ratings left by female students for female professors also may be reflective of
greater negativity and be driven by backlash to a greater extent than those left for male
professors. Following an exhaustive literature review, no other studies were found that
examined qualitative themes based upon parity between student and instructor gender for
men and women in the STEM professoriate. These findings offer potential avenues for
future research to explore.
Another area for future scholarship surrounds whether gender influences the
likelihood that students will leave a positive or negative recommendation. In other words,
are male and female students more likely to leave a review if they have had a positive
experience or a negative one? And, similarly, are female professors more likely to be
reviewed by students who have had a positive experience or a negative one? Is that
finding replicated for male professors? Or, does a different finding emerge? Answers to
these questions may offer further insight into whether and how gender contributes to
variations in student evaluations of teaching. In addition, answers to these questions will
add to the collective literature regarding validity and reliability of SETs as an evaluation
instrument.
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Reflective Summary
The findings of this study were unexpected in light of existing literature on the
subject. A clear trend in which female professors were rated lower than male professors
was expected. In addition, it was expected that female students would rate female
professors more favorably than male students. Male professors were expected to be rated
more favorably by male students and similarly, or perhaps less, favorably by female
students. Because the obtained results were counter to those hypothesized in light of prior
studies, additional research is warranted.
In hindsight, the investigation, data collection, and analysis required to address
Research Question 1 could have represented the sole line of inquiry for this dissertation.
The dissonance of the findings as compared to the expected results warranted deeper
inquiry and additional data analyses that were beyond the scope of this study. Similarly,
additional study into the qualitative data examined to answer research questions 2 and 3
was warranted to determine the effect of gender on the types of comments left by
students. Because the emergent themes did not differ significantly based upon a match
between student and instructor gender, the next steps would be to determine whether
gender-based differences existed in the quality or type of comments left by students.
The existing literature overwhelmingly suggests that inequity exists for women in
the STEM professoriate and SETs represent one dimension of that inequity. In reflecting
upon the findings of this study, it is vitally important to emphasize that this research does
not suggest that the findings of prior research studies are incorrect. Nor do they suggest
that women who teach in disciplines with an overrepresentation of men are offered an
advantage on SETs. Rather, these results indicate the presence of significant nuance and
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subtlety relating to issues of gender, race, and other demographics that must be more
thoroughly investigated before their impact on SETs, and subsequently marginalized
individuals in STEM, can be understood.
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