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 Women and members of underrepresented populations remain a relatively small 

proportion of the engineering faculty and students on university campuses.  The lack of 

diversity potentially reduces the number of innovative and diverse perspectives 

contributing to these fields.  One critical area missing in the research literature concerns 

faculty mentoring of engineering undergraduate women students.  This qualitative study 

explores the narratives of six engineering faculty member mentors, two student affairs 

practitioners, and three undergraduate women student mentees and their mentoring 

experiences in a large public research university.  Drawing on relevant frameworks from 

best practices in mentoring and pedagogy, this study will reframe the conversations 

surrounding faculty mentoring of undergraduate students by utilizing a feminist lens, 
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which seeks to explicitly address the need to create and sustain an inclusive and engaging 

classroom environment and mentoring relationships. The following research questions 

guided the study: 1) how do mentors and mentees make meaning and conceptualize the 

act of mentoring, 2) how are these mentoring relationships situated within the context of 

the institution in which they are embedded, and 3) what implications emerge for retention 

and representation of underrepresented students for faculty mentors and student mentees? 

With this in mind, a feminist lens was useful for expanding the ways in which mentoring 

is conceptualized and explored because traditional approaches did not effectively explore 

or capture the benefits received by the participants. The engineering faculty mentor and 

undergraduate student mentee participants largely formed mentoring relationships 

informally, often through a connection established in a classroom.  Faculty members 

were purposeful and thoughtful in their pedagogical choices, fostering an engaging and 

supportive classroom environment.  Unlike the research literature, these faculty mentors 

perceived real benefits from mentoring undergraduate students.  In addition, the faculty 

mentors participating in this study were particularly aware of the challenges and 

opportunities facing women and underrepresented undergraduate students, graduate 

students, and faculty in engineering.  
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CHAPTER 1: INTRODUCTION 

 As the demand for qualified college graduates in the science, technology, 

engineering, and mathematics (STEM) fields increases, successful inclusion in the 

professional pipeline is essential for the underrepresented student populations in 

undergraduate and graduate programs.  Overall undergraduate enrollments at colleges 

and universities across fields are higher for women than men.  Nationally, women 

comprise 56.9% of enrolled undergraduate students across all fields at postsecondary 

institutions (U.S. Department of Education, National Center for Education Statistics, 

2010).  Yet women remain a relatively small proportion of the STEM faculty and 

students on college and university campuses, potentially reducing the number of 

innovative and diverse perspectives contributing to these fields (National Academies, 

2006).  The percentage of tenured engineering women faculty members nationally has 

grown to 12.7% tenured and to 21.6% tenure-track in 2009 (Gibbons, 2009). At the 

graduate level, women account for 23% of the master’s degrees awarded and 21% of the 

doctoral (Gibbons, 2009).  However, undergraduate engineering degree attainment for 

women has declined in recent years.  For the last seven years, only 17.8% of bachelor’s 

engineering degrees were awarded to women in 2009, the lowest percentage since 1995 

(Gibbons, 2009).  Over time, this decrease in enrollment and degree attainment will result 

in fewer women entering the workforce in engineering professions, graduate programs, 

and faculty positions.  

At the same time, the undergraduate women who do enroll in engineering are 
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concentrated in certain degree programs.  According to the Commission on Professionals 

in Science and Technology (2008), women remain highly represented in certain 

undergraduate engineering programs.  For example, women comprise 43.7% of awarded 

bachelor’s degrees in environmental engineering, 36.9% in biomedical engineering, and 

35% in chemical engineering (Gibbons, 2009).  Yet even these better-represented majors 

are still well below the nearly 60% national average of women undergraduates enrolled in 

undergraduate degree programs across all fields.  Mechanical and computer engineering 

are two of the largest engineering disciplines at the undergraduate level, when enrollment 

numbers for both men and women are combined, and are consistently listed as having the 

fastest growing demand for the job market and higher starting salaries than the other 

engineering disciplines (CPST, 2008).  These are also among the specialties in which 

women are the least represented in enrollment, with only 11.5% earning bachelor’s 

degrees in electrical engineering, 11.4% in mechanical engineering, and 7.9% in 

computer engineering (Gibbons, 2009).   

The causes for underrepresentation of women in the STEM fields are many and 

intricately intertwined, requiring a complex analysis of a multitude of issues including 

personal, institutional, and larger societal factors which will be explored more fully in the 

literature review in chapter two.  Several major themes emerge from the literature review 

as to why underrepresented groups do not succeed or persist in the STEM fields such as 

pre-college preparation, media images, financial concerns, geek culture, experience gaps, 

access issues, capital deficiency, oppositional culture, peer influence, attachment theory, 

critical theory, gendered expectations, and biological differences between the sexes 
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(Margolis & Fisher, 2003; Massey, Charles, Lundy, & Fischer, 2003; May & Chubin, 

2003; National Academies, 2007).  However, many of these theories situate 

underrepresentation as being caused by individual or larger societal factors, providing an 

incomplete description.  Instead, a more complete picture would consider individual, 

societal, and institutional factors.  In 2001, the National Science Foundation announced 

the ADVANCE Institutional Transformation program, which signaled a significant shift 

in addressing the cause of women’s underrepresentation in the STEM fields.  Rather than 

addressing perceived or real deficits in women on the personal level, such as a lack of 

ability or ambition to pursue a career in the STEM fields, the NSF program encouraged 

institutional transformation.  As Stewart, Malley, and LaVaque-Manty note, the 

ADVANCE program identified and legitimized institutional factors as “an explanation 

for the continued low representation of women scientists and engineers on college and 

university faculties” (2007, p. 4).  In Beyond Biases and Barriers: Fulfilling the Potential 

of Women in Academic Science and Engineering, the National Academies also 

recognized the role of institutional factors, noting, “it is not lack of talent, but 

unintentional biases and outmoded institutional structures that are hindering the access 

and advancement of women” (p. 1, 2007).  This landmark report found that women have 

the ability and drive to succeed in the STEM fields, yet are lost at every educational 

transition from high school to tenured positions (National Academies, 2007).  In addition, 

they are likely to encounter discrimination, biases, and organizational structures that 

serve as barriers to their retention and success.  With a focus on individual, societal, and 

institutional factors in mind, this study explores classroom pedagogy and faculty-student 



 4 

mentoring relationships as pathways for transforming engineering departments and 

increasing representation of women in the STEM fields.     

Purpose of Study 

Underrepresentation at the faculty, graduate, and undergraduate levels in 

engineering affects departmental climate.  Anne, an undergraduate engineering student, 

recognized after talking with one of her friends that the experiences of women in 

engineering vary greatly by department.  When comparing her engineering department 

with that of her friend Clare’s, she noted, “the environment there [Clare’s department] is 

a lot different than it is in [my] engineering.  And like I kind of knew that, because there 

are fewer women there and I mean I expect it because it’s different.”  Anne recounted 

several stories from Clare’s classroom experiences, including sexist comments from a 

faculty member.  When Clare inquired, “it's not like that in other majors?” Anne 

responded with a resounding, “no definitely not!”  For Anne, it was an eye opening 

experience, “because we had no idea, because she kind of felt that was just the way it was 

in all the engineering majors and it's not.”  Classroom pedagogy served as a vital pathway 

or deterrent for the formation of faculty-undergraduate student mentoring relationships.  

Meaningful inclusion of underrepresented undergraduate students through faculty-student 

mentoring relationships is critical, particularly as the first professional degree in 

engineering is the undergraduate degree and the benefits that emerge from the 

relationships.  The connections students make with faculty members through these 

mentoring relationships provide considerable opportunities and benefits.  For instance, 

students are able to build a professional status with important connections that are 
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difficult to obtain without a mentor guiding them through the process.  Faculty members 

accrued considerable benefits as well, which will be shared more fully in chapter five.         

A qualitative, multiple case study was chosen in order to fully explore (1) how 

mentors and mentees make meaning and conceptualize the act of mentoring, (2) how 

these mentoring relationships are situated within the context of the institution in which 

they are embedded, and (3) the implications that emerge for retention and representation 

of women undergraduate students in engineering.  Explored more fully in chapters three 

and five, meaning-making examines the ways in which engineering participants construct 

and negotiate their mentoring relationships and classroom experiences.  Understanding 

how participants conceptualize mentoring is important because substantial benefits 

emerge from the relationships, impacting underrepresentation and retention in the 

engineering pipeline.  Utilizing a mentoring framework developed by Kram (1988) and 

Johnson (2007), I incorporate elements of a multicultural-feminist mentoring model 

(Benishek, Bieschke, Park, & Slattery, 2004) and feminist pedagogy (Freire, 1972; 

hooks, 1994; Mayberry, 1998) to explore the perspectives, benefits, and outcomes that 

emerge from faculty-undergraduate student mentoring relationships.  By critically 

examining unequal social relations between the privileged and the marginalized, 

feminism considers gender, race, class, and other identity aspects of knowledge 

production and dissemination (Mayberry, 1998).  For the STEM fields to be more 

inclusive, approaches to addressing underrepresentation need to be expanded beyond 

traditional methods in order for new conversations and solutions to emerge.  As discussed 

further in chapters three-seven, I also reflect upon how the mentoring relationships are 
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situated within the context of a large research institution, and how the mentors and 

mentees relate to the overall challenges and barriers facing women in the STEM fields.  

Institutional context mattered, affecting the ways in which mentors and mentees created 

and sustained their mentoring relationships.  

Design of Study 

This study explores the mentoring experiences of six faculty member mentors, 

two student affairs practitioners, and three undergraduate women student mentees in 

engineering at a large research university through case studies.  Case studies are 

“intensive analyses and descriptions of a single unit or system bounded by space and 

time” (Hancock & Algozzine, 2006, p. 9-11).  Yin (2005) provides two guidelines for 

determining when a case study method is applicable: (1) when research questions address 

a descriptive question, and (2) when the researcher wishes to obtain an in-depth 

understanding of a situation.  Both of these guidelines are applicable in this study because 

they allow the researcher to make direct observations, collect data in natural settings, and 

have an emic approach, a description in terms meaningful to the participants.  A case 

study approach allowed for a richly descriptive and in-depth analysis of the meaning-

making process and benefits that emerge from engineering faculty-undergraduate 

mentoring experiences.  In addition, the characteristics of feminist research correlate 

effectively with a case study approach (Neuman, 2003).  Choosing a large research 

university with a highly ranked engineering program as the site allowed the researcher 

the opportunity to explore mentoring relationships with respected faculty members and 

students.  As faculty-undergraduate mentoring is relatively unique in higher education, 



 7 

particularly in the STEM fields, the engineering school also provided a large pool of 

potential participants.   

The case study approach did have some limitations.  The length and scope of the 

study was bounded and therefore limited, with data collected over the course of two 

semesters at one higher education institution.  In addition, the number of participants in 

the study is limited and not all engineering departments were represented.  Therefore, the 

findings of this study are not generalizable to the entire population of mentors and 

mentees in engineering programs at UT Austin or at universities nationally.  While the 

generalizability of the study is limited due to the small sample size, the descriptions and 

analysis emerging from this study do provide support for existing mentoring research 

applied to engineering and new insight into the benefits of mentoring for faculty.  

Undergraduate engineering students were recruited to participate in an online 

survey and nominate engineering faculty members providing developmental support.  In 

addition, three women students volunteered to participate in follow up conversations 

about their mentoring experiences.  The faculty members and student affairs practitioners 

were selected through purposive sampling, as they exhibited characteristics of interest 

relevant to the study by actively participating in faculty-undergraduate mentoring 

relationships and were nominated by multiple undergraduate students.  Six faculty 

members were interviewed twice with semi-structured interviews about their mentoring 

relationships with undergraduate engineering students.  Of the faculty mentors, three 

were women and three were men, drawn from the faculty ranks of non-tenure track, 
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tenure-track, and tenured.  The two student affairs practitioners were also identified 

through the online survey and participated in semi-structured interviews.   

Significance of Study 

With the creation of the ADVANCE program, the NSF included funding 

opportunities for institutions, which, “not only changed the conversation about this issue, 

but also provided significant incentives for institutions to make serious efforts to change” 

(Stewart, Malley, & LaVaque-Manty, 2007, p. 4).  Engineering education is changing, 

but it is often “heavily influenced by academic traditions that do not always support the 

profession’s needs” (Sheppard, et al., 2008, p. 4).  This study is significant because it 

expands the ways in which pedagogy and mentoring are considered in higher educational 

settings by focusing on previously unexplored elements of the mentoring relationship 

between engineering faculty mentors and undergraduate women students through a 

feminist lens.  As explored further in the literature review in chapter two, existing 

research on increasing gender equity in the STEM fields is generally framed and studied 

through an essentialist perspective where gender is a dichotomized male-female 

construct.  These constructs situate the burden of underrepresentation on individuals, 

affecting departmental climate and serving as potential barriers to student success.  In 

addition, the traditional engineering curriculum concentrates almost solely on the 

acquisition of technical knowledge while engineering professional practice “demands a 

complex mix of formal, contextual, social, tacit, and explicit knowledge” (Sheppard, et 

al., 2008, p. 4).  A feminist lens opens the ways in which mentoring relationships and 

pedagogical opportunities are discussed by considering the multifaceted aspects of 
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identity and context, creating a more inclusive environment and departmental culture. 

For the mentors and mentees participating in this study, the majority of the 

mentoring relationships began with engaged student learning and in-classroom 

connections.  However, not all of the undergraduate women engineers at the university 

have been as fortunate in forming mentoring relationships with faculty members and in 

some cases, go so far as to purposefully avoid courses.  Anne’s friend, Clare, loves her 

engineering major but at times the classroom environment was uncomfortable.  Anne 

described Clare’s choice to avoid certain faculty members, “there are some faculty 

members that she [Clare] was like I'm not going to take that class with them because I 

don't want to have to deal with the comments.”  Her friend acknowledged that the 

comments are often subtle, but the impression is clear, “I mean, you're supposed to be the 

wife barefoot at home cooking dinner or something like that, and you're like, really?”  

 Feminist pedagogy seeks to explicitly address the need to create and sustain an 

inclusive classroom environment for students through a concern for what we teach and 

how we teach (Freire, 1972; hooks, 1994; Mayberry, 1998).  Drawing from feminist 

pedagogy, this study reframes the conversation around faculty mentoring of 

undergraduate students by examining the role of in-classroom connections and 

identifying faculty mentor benefits.  Classroom environments that are uncomfortable for 

or inhospitable to underrepresented students affect retention and the likelihood of faculty-

student mentoring relationships developing (Chrisler & Rose, 2010).  Yet Johnson asserts 

“mentoring relationships in academic settings are crucial for students and junior faculty 

who benefit as protégés, for institutions who benefit secondarily, and also for the faculty 
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who reap a range of positive outcomes” (2007, p. 5).  Multiple studies, literature reviews, 

and reports support this assumption, noting that faculty member mentoring relationships 

are important in the success of undergraduate students (Bernstein, Jacobson, & Russo, 

2010; Chrisler & Rose, 2010; Cohoon, 2008; Kuh et al., 2010; Margolis & Fisher, 2003).  

In addition, significant benefits for faculty members participating in undergraduate 

mentoring relationships emerged.  Revising traditional engineering pedagogy and 

mentoring relationships to be more welcoming will lead to positive opportunities for 

addressing both student underrepresentation and departmental climate.     

Overview of Dissertation 

 In chapter one, I introduce my study including the purpose, research questions, 

design, and significance.  Chapter two provides a review of the relevant research 

literature on theories of underrepresentation, pedagogical practices, and mentoring in 

undergraduate engineering programs.  I begin by establishing why gender equity matters 

in higher education and explore theories on why high-ability members of 

underrepresented groups are not succeeding or persisting in undergraduate engineering 

classrooms: socialization, gender bias/microinequities/chilly climate, and stereotype 

threat.  The literature review revealed that one area missing in mentoring research 

concerned the benefits engineering faculty mentors receive from mentoring 

undergraduate students.  By identifying and recognizing the real benefits accrued by 

faculty members mentoring undergraduate students, faculty members may be more likely 

to take these emerging engineers on as mentees.  Next, I examine strategies for 

addressing underrepresentation in engineering with a specific focus on pedagogy and 
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mentoring.  After examining traditional approaches in the engineering field, I expand the 

conversation to include feminist pedagogy and mentoring.  Contemporary feminist 

pedagogical thought utilizes “gender as a tool for analysis, [however] it is not gender 

specific.  Rather it opens up opportunities for all students to engage ideas and course 

materials in innovative and transformative ways” (Riley & Murphy, 2005, p. 89). 

Increasingly, more universities and engineering firms are seeking engineers that 

recognize “social and ethical connections are as important, if not more so, as electrical 

and mechanical ones” (Sheppard et al., 2008, p. 9).  While the faculty members in this 

study did not identify as feminists, their awareness of underrepresentation and challenges 

facing undergraduate women in engineering meant they incorporated similar pedagogical 

elements in their classrooms and mentoring relationships.   Finally, I present implications 

emerging from the literature review and areas for future research that will inform my 

dissertation research.   

 Chapter three introduces the methodology of the study including the research 

design, data collection and analysis, validity, and limitations.  Chapter four provides 

participant profiles for the engineering faculty mentors, women undergraduate students, 

and student affairs practitioners participating in semi-structured interviews, as well as the 

factors influencing faculty members to mentor undergraduate students.  Multiple 

undergraduate women engineering students nominated the six faculty members who 

came from non-tenure track, tenure-track, and tenured ranks.  The three women student 

mentees are a senior, junior, and freshman.  Though they are all actively involved and 

engaged with student organizations and courses on campus, their experiences in the 
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Cockrell School of Engineering vary greatly.  The student affairs practitioners are 

experienced in both industry and student affairs, providing them with unique insights into 

both the faculty-student mentoring relationships and the student experience.       

In Chapter five, I explore how mentors and mentees in engineering make meaning 

and conceptualize mentoring.  Meaning-making (Kegan, 1982) examines how humans 

actively construct knowledge of themselves, others, and their experiences.  Knowing how 

participants conceptualize and form mentoring relationships is valuable because of the 

important benefits that emerge from faculty-undergraduate student mentoring 

relationships, including retention and professional development.  First I examine the 

formal pathways through which mentors and mentees find each other, namely through 

formal advising relationships that grow into more ongoing and sustained mentoring 

relationships.  Secondly, I explore the informal pathways, as the majority of the 

participants in this study formed their mentoring relationships by expanding in-classroom 

connections, bonding over research interests, assisting struggling students, and advising 

student organizations.  In particular, the in-classroom connections were critical first steps 

in the mentoring relationships.  Both students and faculty members emphasized the 

importance of making a conscious effort to connect personally, tie engineering 

coursework to real world applications, appear approachable, envision the engineering 

material as fun and engaging, and to facilitate community building.  Next, I examine the 

mentoring functions of the faculty members in this study utilizing the frameworks of 

Johnson (2007) and the multicultural feminist mentoring model (Benishek, Bieschke, 

Park, & Slattery, 2004).  Contrary to the myriad of research studies in the literature 
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review that focus on mentee benefits, I conclude by presenting the benefits that emerged 

from this study for faculty mentoring undergraduate engineering students.   

Chapter six situates the mentoring relationships within the social context of the 

engineering school and the institution in which they are embedded.  By examining the 

engineering culture, several key components emerged including the lack of critical mass 

and chilly climate issues.  Faculty mentors, students, and student affairs practitioners also 

identified challenges in creating and sustaining successful mentoring relationships such 

as conflicting mentoring definitions, time constraints, research priorities while attempting 

to navigate the tenure system, and lab and funding constraints.  Some of these challenges 

can be addressed through mentoring networks, and I present opportunities for expanding 

faculty-student mentoring relationships through partnerships with student affairs 

practitioners and peer mentoring in student organizations.   

In conclusion, chapter seven summarizes the findings from the first two research 

questions, presents implications, and establishes areas for future research.  Implications 

for the retention and representation of underrepresented engineering students emerged for 

faculty members, student affairs practitioners, engineering departments, and students.  

Specifically, the findings in this study suggest that in-classroom connections are critical 

doorways for students and faculty members to form meaningful mentoring relationships.  

The engineering culture favors savvy, proactive undergraduate students willing to form 

mentoring networks.  In addition, real opportunities for tenured faculty members to 

mentor junior faculty members on how to utilize undergraduate mentoring relationships 

to navigate the tenure-track system appeared.  Theoretical contributions also emerged 
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from the study.  Few studies examine mentoring from a feminist perspective, particularly 

in the STEM fields (Humble, Solomon, Allen, Blaisure, & Johnson, 2006).  Yet a 

feminist lens is helpful because traditional mentoring models and pedagogy need to be 

modified to be more inclusive of multiple identities and perspectives.  Traditional 

approaches were too limited, hierarchical and dyadic to adequately capture the mentoring 

relationships and benefits accrued by faculty mentors and student mentees.  

Utilizing a more inclusive feminist lens, new insights into the engineering faculty-

student mentoring relationships at the university surfaced.  The participating faculty 

members, students, and student affairs practitioners in this study were particularly aware 

of the challenges facing underrepresented students in engineering.  Faculty mentors made 

conscious decisions with their pedagogy and informal mentoring relationships to create 

opportunities for undergraduate students.  In-classroom practices established an 

environment that supported inclusion and promoted accessibility, in turn encouraging 

students to approach faculty members for informal mentoring opportunities.  Faculty 

members engaged in ongoing reciprocal developmental relationships with undergraduate 

women engineering students by providing both instrumental (career) and psychosocial 

(social and psychological development) functions that aid in retention and representation 

throughout the academic and engineering field pipeline.  Students formed invaluable 

relationships with faculty, wherein the mentees, mentors, and institution saw substantial 

benefits, including retention and representation.  
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CHAPTER 2: LITERATURE REVIEW 

Three primary reasons for promoting equal access and meaningful inclusion for 

underrepresented groups in higher education emerge from recent reports and task forces 

on diversity: an enriched learning environment, individual and national economic 

benefits, and greater civic engagement (American Association of State Colleges and 

Universities/National Association of State Universities and Land-Grant Colleges Task 

Force on Diversity, 2005; National Academies, 2007).  Diversity in the learning 

environment is important because a diverse university campus allows students and 

faculty access to a greater range of ideas and perspectives, provides new directions for 

research, and encourages interaction and dialogue among people with different values 

(Gurin, Dey, Gurin, & Hurtado, 2003).  A diverse higher educational environment 

supports innovation and academic advancement.   

With fewer women enrolling and teaching in engineering programs, the learning 

environment and workplace become limited in terms of the diversity of perspectives and 

interactions available to students, faculty, and staff members (Margolis & Fisher, 2003).  

The reasons for fewer women enrolling in STEM degree programs are certainly complex 

and represent a range of issues arising from individual, K-12 educational, postsecondary 

institutional, and societal causes.  These causes will be explored in more detail later in 

this chapter, but the reality remains, engineering programs with less diversity may have 

potential lost opportunities including a limited range of ideas, directions for research, and 

educational experiences available to students and faculty.  In addition, as the 

undergraduate engineering degree is considered the first professional degree, 
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underrepresentation at the undergraduate level will result in subsequent workforce 

underrepresentation.   

Economic benefits of diversity include individual opportunities for well-paying 

careers, cross-cultural competence, and an educated workforce.  The National Academies 

(2007) argue that for a robust and competitive U.S. economy, we must develop the 

innovative capacity of both men and women.  Hurtado (2006) notes that the “emerging 

work on the educational benefits of diversity is part of a long-term effort to transform 

undergraduate education, which will prepare the next generation of citizens for a 

multicultural society.”  Similarly, Milem and Hakuta (2000) discerned that diversity in 

higher education promotes personal growth and a healthy society, strengthens 

communities and the workplace, and enhances America’s economic competitiveness.  

Diversity on university campuses also promotes democratic goals, as numerous 

researchers continue to find connections between diversity, civic engagement, and 

cognitive development (Gurin, Nagda, & Lopez, 2004; Milem & Hakuta, 2000).    

 While beyond the scope of this study, a full literature review on undergraduate 

women in engineering would include an in-depth exploration of why women and 

minority students are underrepresented in the STEM fields and strategies to increase 

success and persistence.  See, for example, Bowen, Chingos, and McPherson (2009); 

Hill, Corbett, & Rose (2010); Margolis and Fisher (2003); Margolis et al. (2008); 

Massey, Charles, Lundy, and Fischer, (2003); May and Chubin (2003); National 

Academies (2006); Stewart, Malley, and LaVaque-Manty (2007).  Strategies for 

addressing underrepresentation suggested by these reports and studies include an 
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examination of K-12 pipeline programs, adult development theories, mentoring 

programs, pedagogical and classroom approaches, raising the awareness of individuals in 

terms of privilege, countering gender schemas and evaluation biases, increasing the 

percentage of women in senior positions, and campus and departmental climate changes.  

Overview 

The following literature review focuses on issues of gender equity, theories of 

underrepresentation, pedagogical practices, and mentoring in undergraduate engineering 

programs.  I begin by examining gender equity in higher education, recognizing that the 

complexity of factors that perpetuate underrepresentation on university campuses require 

moving beyond simply increasing numerical and proportional diversity.  Rather, 

engineering schools should consider both compositional diversity and larger systemic 

factors.  I then introduce several theories from the research literature on why high-ability 

members of underrepresented groups are not succeeding or persisting in undergraduate 

engineering classrooms: socialization, gender bias/microinequities/chilly climate, and 

stereotype threat.  I next examine in-classroom and out of classroom strategies for 

addressing these theories of underrepresentation by studying the limitations associated 

with traditional pedagogy and mentoring models.  In addition, I review alternative 

pedagogies and mentoring models that are encouraging new and innovative approaches in 

STEM education.  In closing, I present implications emerging from the literature review 

and areas for future research that informed my dissertation research.  
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Gender Equity in Engineering 

In many of the conversations surrounding gender equity the focus is on bringing 

the compositional diversity, such as increasing the numbers and percentages of women 

students and faculty in the STEM fields, closer to the percentage of women in the overall 

population.  While women now comprise approximately 56.9% of the overall 

undergraduate population in postsecondary institutions nationally, they still remain 

underrepresented in engineering at 18.2% of enrolled engineering undergraduates 

(Gibbons, 2009; U.S. Department of Education, National Center for Education Statistics, 

2010).  At the master’s and doctoral levels, women were awarded respectively 23% and 

21% of engineering degrees nationally in 2009 (Gibbons, 2009).  For faculty members, 

tenured engineering women account for 12.7% and tenure-track for 21.6% of the field in 

2009 (Gibbons, 2009).  

Fewer STEM women at an educational institution may result in serious 

implications for students, faculty, and staff including loss of talent, low enrollment by 

women, greater professional isolation, slower promotion rates, token or solo status, and a 

lack of critical mass (Stewart, Malley, & LaVaque-Manty, 2007; Wasburn, 2007).  While 

increasing the compositional diversity in engineering is certainly important, achieving 

critical mass does not address underlying factors related to underrepresentation.  When 

universities concentrate solely on the compositional diversity in a department or 

university, institutions risk creating one-dimensional approaches to address diversity 

issues on campus (Hurtado, Milem, Clayton-Pedersen, & Allen, 1999).  Milem, Chang, 

and Antonio also caution that a narrow focus on compositional diversity may result in “a 
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focus on diversity as an end in itself, rather than as an educational process that – when 

properly implemented – has the potential to enhance many important educational 

outcomes” (2005, p. 16).  Many researchers advocate for institutions of higher education 

to utilize comprehensive approaches, ones that embrace diversity as a catalyst for 

academic and community excellence (Bauman, et. al., 2005; Hurtado, Milem, Clayton-

Pedersen, & Allen, 1998; Williams, Berger, & McClendon, 2005).  Focusing solely on 

increasing the numbers of women in engineering encourages departments to gravitate 

towards explanations and strategies that only address perceived deficits in women, rather 

than addressing institutional structures that inhibit advancement, cognitive biases, or an 

unwelcoming campus climate (Stewart, Malley, & LaVaque-Manty, 2007).  As Hogan 

articulates in an interview with LaVaque-Manty, the ADVANCE program recognized 

that the environment in which women scientists and engineers “worked in was not 

changing and often did not support their success” (2007, p. 22).  In this sense, gender 

equity in higher education includes not only the numerical and proportional 

representation of women, but also a proactive assessment of systemic factors.  In an 

expanded version of Hurtado and colleague’s (1999) campus climate framework, Milem, 

Dey, and White (2004) suggest university campuses not only consider compositional 

diversity, but also examine external forces, historical legacy of inclusion or exclusion, 

psychological climate, behavioral climate, and organizational and structural factors.   

External forces might include social norms outside of the institution, 

sociohistorical context, students’ K-12 educational experiences, funding, legal 

constraints, and resources.  Additionally, internal factors within the institution may also 
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affect the climate for diversity.  At many universities, there is a historical legacy of 

excluding underrepresented students, faculty, and staff that affects the current campus 

climate (Karabel, 2005).  The historical legacy of the university can have lasting impacts 

on the climate, practices, and policies as “the historical vestiges of segregated schools 

and colleges continue to affect the climate for racial and ethnic diversity in many ways on 

college campuses” (Hurtado, Milem, Clayton-Pedersen, and Allen, 1999).  Past gendered 

norms, policies, and systems within departments may also affect opportunities for 

women.  The psychological climate consists of “individuals’ views of group relations, 

institutional responses to diversity, perceptions of discrimination or racial conflict, and 

attitudes held toward others from different racial/ethnic backgrounds” (Hurtado, Milem, 

Clayton-Pedersen, and Allen, 1999, p. 25).  The behavioral dimension consists of actual 

reports of interaction between and among individuals from different backgrounds 

(Hurtado, Milem, Clayton-Pedersen, & Allen, 1999).  Active interaction amongst diverse 

peers on campus is critical to educational outcomes and student success, persistence, and 

retention (Astin, 1993; Pascarella & Terenzini, 1991; Tinto, 1993).  Milem, Dey, and 

White (2004) incorporate an additional element to Hurtado and colleague’s (1999) 

framework for campus climate, organizational/structural aspects that examine the current 

policies and practices influencing perceptions of institutional commitment to diversity.  

These elements may include curriculum decisions, budget allocations, reward structures, 

and tenure processes.  

A critical analysis of the campus climate is essential, particularly as the STEM 

fields seek to increase access and retention for underrepresented students, faculty, and 
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staff.  The bulk of the campus climate research literature focuses on student outcomes, 

additional research is needed to identify the benefits of a diverse faculty and staff.  There 

is a substantial body of research on campus climate suggesting that institutions of higher 

education should focus on the multidimensional interplay between diverse student groups 

that address cognitive and affective outcomes, group differences in educational 

attainment, and perceptions of institutional climate for diversity in higher education 

(Astin, 1993; Hart & Fellabaum, 2008; Hurtado, Milem, Clayton-Pedersen, & Allen, 

1999; Kuh & Hall, 1993; Kuh et al., 2010; Pascarella & Terenzini, 1991).  These reviews 

of the literature and research indicate that poor campus climate and few interactions with 

diverse peers can negatively affect student transitions to college and educational 

outcomes.  Locks, Hurtado, Bowman, and Oseguera’s (2008) research found positive 

interactions with diverse peers in their second year at public universities can increase a 

student’s sense of belonging to the campus community and improve student transition 

and retention in college.  Their findings were from a national, ten public university 

project with 4,471 students participating in the longitudinal surveys administered in 2000 

and 2002.  Their preliminary analysis was based off of 1,112 student responses and their 

confirmatory analysis on 1,234 student responses.  The surveys “examined students’ 

attitudes and experiences on a variety of issues with a focus on issues related to diversity 

and civic engagement” (Locks, Hurtado, Bowman, & Oseguera, 2008, p. 265).     

Stewart, Malley, and LaVaque-Manty (2007) suggest that the issue of gender 

equity is systemic and requires a deeper institutional analysis to determine the 

underrepresentation of women in the STEM fields.  The researchers recommend that 
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institutions consider a range of issues for faculty, staff, and students.  Examples include 

examining the proportion of women students at every level, the consequences of having a 

faculty that is not representative of the student body, and past degree attainment at the 

institution and nationally.  While no single definition exists, campus climate generally 

refers to the range of diversity and multicultural issues, as well as the quality of life for 

students, faculty, and staff on college and university campuses (Hart & Fellabaum, 2008; 

Hurtado, Milem, Clayton-Pederson, & Allen, 1999).  As Hurtado, Milem, Clayton-

Pedersen, and Allen (1999) and Milem, Dey, and White’s (2004) campus climate 

frameworks suggest, a thorough examination of diversity issues includes not only 

compositional diversity, but also a more comprehensive assessment of external, systemic, 

behavioral, and psychological elements.  With this framework in mind, 

underrepresentation by women and minorities in the STEM fields becomes more 

complex than discrete numbers and proportions.  

Underrepresentation of Women in the STEM Fields 

Chesler and Chesler (2002) primarily attribute the underrepresentation of women 

to socialization, chilly climate, and traditional STEM pedagogical practices, though 

researchers identify many reasons for why students of underrepresented groups do not 

succeed or persist in the STEM fields (Chesler & Chesler, 2002; Cohoon, 2003; Margolis 

& Fisher, 2003; Massey, Charles, Lundy, & Fischer, 2003; May & Chubin, 2003; 

National Academies, 2007).  Addressing underrepresentation is important to institutions 

of higher education because of the diversity rationales identified earlier: an enriched 

learning environment, individual and national economic benefits, and greater civic 



 23 

engagement (American Association of State Colleges and Universities/National 

Association of State Universities and Land-Grant Colleges Task Force on Diversity, 

2005; National Academies, 2007).  Due to the limitations of this paper, I will focus on 

three of the theories that move beyond compositional diversity and are consistently cited 

as central factors in explaining underperformance and underrepresentation in 

undergraduate engineering programs: socialization, gender bias/microinequities/chilly 

climate, and stereotype threat.  

Socialization 

Socialization, “the lifelong interactive process in which people learn the values, 

attitudes, behavioral norms, and roles that are seen as appropriate for particular groups of 

people in any culture” (Seymour, 1999, p. 118), is one of the more recognized and 

researched factors linked to the underrepresentation of women and minorities in the 

STEM fields.  Numerous studies document early childhood socialization and 

differentiated treatment of males by parents, teachers, and society regarding science, 

mathematics, and computers (Alper, 1993; Giacquinta, Bauer, & Levin, 1993; Kleif & 

Faulkner, 2004; Margolis & Fisher, 2003; Margolis et al., 2008; Sadker & Sadker, 1994; 

Seymour, 1999).  As Seymour points out “many aspects of S.M.E. majors, which have 

evolved largely to meet the educational needs of young men, force women into conflict 

with their own socialization experiences” (1999, p. 125).  Socialization often situates the 

gender equity problem in women, rather than in the surrounding institutions, similar to 

the approaches utilized by liberal feminists in the 1970s-80s that defined gender equity in 

terms of equal access to education and employment (Wajcman, 2004).  
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Many researchers focus on the ways in which men and women relate differently 

to technology, such as the stereotypical perception that men are creators and women are 

users of technology (van Zoonen, 1992; Wajcman, 2004).  Yet there is a movement 

within technology studies to reframe the conversation to show the mutually constitutive 

and discursive nature of people and technology (Barad, 1999; Herzig, 2003; O’Day & 

Nardi, 2003; Oldenziel, 2003; Wajcman, 2004).  Particularly with the examination of 

domestic technologies, feminists are recovering and reframing the history of technology 

to bring visibility to women’s historical participation and contribution in fields like 

telecommunications and computer science (Ceruzzi, 1991; Edwards, 2003; Light, 2003; 

McGaw, 1989, 2003; van Zoonen, 1992; Wajcman, 2004).  Related to the notion of the 

creator-user dichotomy are gender essentialisms, which examine the “traditional” male 

interested in technology.  In addition, peer influence and perceptions of how people relate 

to technology can greatly influence the enrollment and persistence of undergraduate 

students.  As Cohoon notes, “computing is widely viewed as a ‘male’ activity” and this 

perception is communicated to students by parents, teachers, and the media (2003, p. 3).  

These socialized norms may in turn affect student choices regarding courses, majors, and 

even professions.  

In a four-year study of more than 100 women in computer science at Carnegie 

Mellon University, Margolis and Fisher found that about 20% of women students 

questioned whether they should change majors because they did not fit the prevailing 

“geek culture” stereotype where students are “myopically focused on computing” (2003, 

p. 69).  As the researchers note, “the singular and obsessive interest in computing that is 
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common among men is assumed to be the road to success in computing. This model 

shapes the assumptions of who will succeed and who ‘belongs’ in the discipline” (2003, 

p. 71).  Individuals who do not conform to stereotypical notions of an engineer, which 

includes many women and underrepresented groups, are then left out of the conversation 

and potentially discouraged from pursuing STEM programs (Margolis & Fisher, 2003). 

However, there are opportunities and openings for challenging these gender 

expectations.  Seymour (1999) studied the patterns of academic and occupational career 

choices by both female and male science, mathematics, and engineering undergraduates 

from 1990-1993.  In a series of interviews and focus groups with 335 current and former 

STEM majors on seven university campuses, Seymour found that socialization played a 

critical role in the career choice patterns made by women.  The strongest difference 

between men and women students was not why they chose to leave STEM majors, but 

rather why they entered, “as women were about twice as likely as men to have chosen an 

S.M.E major through the active influence of someone significant to them” (Seymour, 

1999, p. 120).  Seymour’s recommendations for increasing the number of women and 

minorities in the STEM fields included changing pre-college socialization to allow for 

easier adjustments to the demands of undergraduate STEM majors, working to change 

aspects of the structure and culture of the fields to better match the socialized aspects and 

preferences of women students, and improving college women’s awareness and 

understanding of the constraints they may encounter.   

Feminist pedagogy and mentoring could serve as possible avenues for addressing 

socialization by challenging faculty members and students to examine their assumptions 
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and biases.  For instance, feminist pedagogy opens a classroom environment by valuing 

multiple perspectives and challenging gender expectations through dialogue.  Mentoring 

provides similar opportunities through an even more individualized dialogue between 

mentor and mentee.   

Gender Bias, Microinequities, and the Chilly Climate 

Equally elusive and difficult to identify, informal and intangible choices made in 

the classroom and department affect students, faculty, and staff.  These choices may 

include sexist language and behavior, exclusionary behavior, gendered classroom 

interaction and discourse.  In some cases, students may be reluctant to acknowledge 

informal gender bias in the graduate classroom (Clay-Warner, 2001).  In other cases, 

students and professors may be unaware of their choices and actions.  However, whether 

intentional or unintentional, the intangible aspects of the classroom must be examined in 

order to better understand and conceptualize a more inclusive environment for students, 

faculty, and staff. 

Racial microaggressions are “unconscious and subtle forms of racism” 

(Solorzano, Ceja, & Yosso, 2000, p. 60).  In Solorzano, Ceja, and Yosso’s (2000) study 

of campus racial climate at three predominately white research institutions, focus groups 

with 34 African American students revealed examples of racial microaggressions both 

within and outside of academic spaces including feeling invisible in the classroom due to 

a lack of inclusion of diverse perspectives in the curriculum, being followed in a library 

on campus, and being assumed to be in college only because of affirmative action 

(Solorzano, Ceja, & Yosso, 2000).  Similar to racial microaggressions, Rowe identified 
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subtle behaviors that create an inequitable academic environment, marginalizing groups 

and individuals within classrooms based upon characteristics such as sexual orientation, 

gender, ethnicity, age, and country of origin.  These microinequities are “tiny, damaging 

characteristics of an environment…[where] the particular treatment of the individual 

occurs only because of a group characteristic unrelated to creativity and work 

performance” (1990, p. 155).  Microinequities occur when people are perceived as 

different and tend to be small events of prejudice that become powerful forms of 

discrimination when combined over time.  She suggests that discrimination works both 

within the dominant culture and within the person discriminated against.  Rowe (1990) 

argues that subtle discrimination behaviors are now the primary scaffolding mechanisms 

for segregation and marginalization in America.   

Similarly, “chilly climate classroom” research focuses on how gender bias is 

subtle and differs from the more overt and obvious behaviors associated with sexual 

harassment (Allan & Madden, 2006; Ferber, 1990; Foster, 1999; Hall & Sandler, 1982; 

Hayes, 2000; Kelley & Parsons, 2000; Morris & Daniel, 2008; Myers & Dugan, 1996; 

Roos, 2008; Sandler, Silverberg, & Hall, 1996).  Claims in Hall and Sandler’s 1982 

report “emerged from an understanding that classrooms reflect the strengths, weaknesses, 

and biases of the larger society in which they are situated” (Allen & Madden, 2006, p. 

686).  Examples of the chilly climate include stereotypical comments about a woman’s 

intellectual ability, focusing on a woman’s appearance, and faculty members calling on 

men more than women in a classroom setting (Allen & Madden, 2006).  In many cases, 

women are likely to tolerate or not notice instances of gender bias because they tend to 
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treat the occurrences as if they are individual and isolated incidents (Haslett & Lipman, 

1997).  In this sense, power differentials, stereotyping, and discrimination become 

ingrained aspects in the culture of higher education.  Allen and Madden (2006) suggest 

that theories of privilege and gender schemas may also affect students’ awareness of 

differences in classroom interaction and gender bias.  Organizational structures in higher 

education can also perpetuate biases, and as structural elements are often difficult to 

recognize, people may believe that biases do not exist (Martin, 1994; Moody, 2004; 

Roos, 2008; Wolfinger, Mason, & Goulden, 2008).  

In a study conducted with undergraduate junior and senior women from six fields 

of study at a Northeastern research university, Allen and Madden (2006) utilized both 

quantitative and qualitative methods to investigate student perceptions of classroom 

experiences within a particular field, including engineering.  In the electronic survey 

developed from the chilly climate research literature, the researchers asked closed-ended 

questions about behaviors they had experienced.  Based upon the surveys, six 90-120 

minute focus groups were held with a total of 20 participants with open-ended questions 

regarding student perceptions on chilly classroom climates in their fields of study.  The 

researchers found that research methods are a critical factor to consider when examining 

classroom climate.  For instance, the survey data showed that 25% of the study 

participants identified chilly classroom behaviors.  The focus group data confirmed and 

extended the results from the survey by providing details about the specific behaviors.  In 

addition, while confirming that instructor’s play a significant role in creating the 
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classroom environment, the survey and focus groups identified student behaviors as also 

contributing to chilly classrooms.       

Research continues to find that teachers play a critical role in contributing to the 

chilly climate of a classroom (Klein & Ortman et al., 1994) and in perpetuating unequal 

opportunities (Rowe, 1990).  For example, Salter and Persaud (2003) found in their study 

of 142 upper-division women students in a Northeastern research university with 72 

students majoring in education and 70 students majoring in engineering that instructors 

play a crucial role in creating a positive and supportive classroom environment.  Based 

on their findings, Salter and Persaud (2003) recommend that educators be more 

personable in classes, reduce class sizes or encourage small group work, and spend time 

on interpersonal issues both in and out of the class.  

Consequences of gender bias in higher education classrooms include an emotional 

effect on the students and on the educational environment (Myers & Dugan, 1996).  

Myers and Dugan’s study examined 254 graduate students’ perceptions of gender-biased 

and gender-exclusive behavior in social science classrooms.  The researchers discovered 

that “gender-biased behavior has a detrimental effect on the educational process, not only 

in how it affects students emotionally but also in how it damages relationships between 

students and professors” (1996, p. 345).  For instance, when students perceived a 

classroom environment to be gender-biased, they were less likely to find the professor 

approachable and even questioned the professor’s competence.    

A more recent study conducted by Boysen, Vogel, Cope, and Hubbard’s (2009) 

research on bias incidents in college classrooms showed a marked difference between 
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instructor and student perceptions.  The researchers surveyed 2,523 professors, graduate 

students, and undergraduates at a large mid-western university to assess perceptions and 

responses to incidents of bias in a classroom.  Approximately 25% of the instructors and 

half of the students perceived bias in their classrooms over the course of a year.  

Undergraduate students perceived more overt and subtle bias incidents in the classroom 

than their instructors.  Similar to Salter and Persaud’s (2003) study, undergraduates noted 

that instructors could be sources of bias in the classroom and that instructor’s responses 

were not as effective as the instructors perceived.   

Despite numerous research studies on differential treatment and subtle gender 

biases in education, other researchers dispute the existence of a “chilly climate,” stating 

instead that the evidence is weak (Cornelius, Gray, & Constantinople, 1990) or no longer 

relevant (Drew & Work, 1998).  Cornelius, Gray, and Constantinople’s (1990) taught 

college students to observe faculty-student interactions in their courses and found no 

evidence of gender discrimination against women students.  Instead, the curriculum and 

class size were more influential in determining class participation rates than gender.  In 

another study based on nearly 16,000 responses to the College Student Experiences 

Questionnaire, Drew and Work (1998) concluded there was little evidence women were 

suffering from a chilly climate in education.  Additional studies suggest other variables 

may be critical in determining perceptions of climate, such as academic major or learning 

style.  For instance, Jones and Dindia (2004) found in a meta-analysis of sex equity 

research in classrooms that differences in teacher-student interactions by gender are small 
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to moderate and suggest that other factors are more salient, such as the social context of 

the classroom, instructor’s racial and gender identity, and student behavior.   

Serex and Townsend (1999) studied 231 undergraduate junior and senior students 

in four university disciplines: accounting, education, engineering, and nursing.  The 

researchers selected and compared majors that were either dominated by female or male 

students.  In the findings, neither male nor female students perceived a chilly climate in 

their majors.  However, there were some disciplinary differences in perception, regardless 

of gender.  Nursing and education students perceived fewer chilly practices in their major 

than the students in accounting and engineering majors.  Other studies show that 

students’ learning styles as they interact with the instructional environment may also play 

a role.  Salter’s (2003) research on chilly classrooms using the Myers-Briggs Type 

Indicator and Salter Environmental Type Assessment found that learning style and 

personality type provide a deeper insight into the educational experiences of both men 

and women.  In particular, he focused on the thinking-feeling dimension, rather than on 

the notion of male-female learning styles.  The 421 participants in his study were 181 

students enrolled in a developmental psychology course at a mid-western community 

college and 240 upper division and graduate students at a large research institution in the 

Northeast.  In this study, the perceived fit of classroom environment played a critical role 

in determining fit and differences in classroom participation.    

Though these researchers believe there is little support for gender bias in higher 

education, critics respond that these studies were limited in scope, relied too heavily on 

self-reports rather than observation, and did not acknowledge that inequities are often too 
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subtle for people to easily recognize (Allen & Madden, 2006; Serex & Townsend, 1999).  

In addition, the studies tended to focus solely on faculty behaviors instead of other 

aspects of campus climate, such as peer-peer interactions (Allen & Madden, 2006).  

Additionally, Allen and Madden found that “research methods are a crucial factor to 

consider when assessing classroom climates” due to the complexity of assessing 

interactions and classroom environment (2006, p. 706).  

The research literature shows that gender bias creates barriers to opportunities and 

reinforces negative stereotypes, resulting in the perpetuation of myths about gender.  

Further and more recent research in higher education on the institutional elements that 

perpetuate gender biases and the areas that empower or advantage women is currently 

needed, particularly in engineering.  If gender bias is socially constructed, students and 

faculty members need to be aware of the choices they make in the classroom.  Strategies 

for mitigating microinequities, gender bias, and a chilly climate include curricular 

reflection on the experiences of marginalized voices and programs that support 

recruitment and retention (Hurtado, Milem, Clayton-Pedersen, & Allen, 1999).  Feminist 

pedagogy and mentoring relationships may be two ways to achieve gender equity in the 

classroom because the feminist approach challenges and addresses the long history of 

devaluing female voices and accomplishments in the STEM fields. 

Stereotype Threat 

Steele’s concept of stereotype threat suggests that the most academically able 

students are the most susceptible to the threat of being negatively stereotyped (Spencer, 

Steele, & Quinn, 1999).  Their research findings suggest that women perform worse than 
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men on tests if gender stereotypes are made salient by instructors prior to the tests or if 

the women are told that the tests result in sex differences in performance.  However, 

when women are told that there are no sex differences in test performance or that tests are 

not diagnostic of ability, they perform just as well as men.  Steele suggests that one 

approach to reducing stereotype threat is to state explicitly that high standards are the 

criteria for success.  Their research provides further support for how faculty members’ 

pedagogy and gender biases may influence students’ performance.   

Other research studies support similar findings.  Smith, Sansone, and White’s 

(2007) research on undergraduate women’s performance on a computer science task 

revealed that competence-based stereotype threat negatively affected interest, goals, and 

achievement motivation.  Sinclair, Hardin, & Lowery’s research on multiple identities 

and stereotype threat found “the simple act of writing in one’s ethnicity or one’s gender 

affected how participants thought they would be viewed by others as well as how the 

participants viewed themselves” (2006, p.538).  The researchers ran four experiments to 

examine self-stereotyping among three samples of college students, Asian American 

women, white women and men, and African American women and men.  Students 

evaluated how people viewed their math and verbal ability, as well as how they 

personally viewed their own math and verbal ability (Sinclair, Hardin, & Lowery, 2006). 

In another study, Rydell, Rydell, and Boucher (2010) provided evidence that negative 

stereotypes about women in math can not only impair their performance, but also their 

ability to learn math-related tasks.  Researchers taught math-related tasks to men and 

women undergraduate students over the course of three experiments and found that 
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stereotype threats can inhibit the acquisition of skills needed to successfully solve the 

tasks.     

 McGlone and Pfiester (2007) noted that stereotype threat has both short-term and 

long-term effects, including academic achievement gaps and avoidance of arenas where 

stereotypes are prevalent.  However, research shows that successful interventions may 

reduce these effects.  Rydell, McConnell, and Beilock (2009) confirmed the traditional 

gender stereotype threat effect for women in four studies with women undergraduates at a 

mid-western university.  However they found that stereotype threat effects in women 

college students could be eliminated when positive stereotypes, such as college students 

are good at math, were introduced at the same time as negative stereotypes.  The students 

performed better on math problems, suggesting “when women have the opportunity to 

identify with multiple social categories, they will adopt those that promote a view of a 

positive and competent self” (Rydell, McConnell, & Beilock, 2009, p. 964).  

Rydell, Rydell, and Boucher recommend, “understanding the impact of stereotype 

threat on learning and structuring educational interventions to combat its impact could 

lead to greater success for stigmatized individuals in domains for which they are 

historically underrepresented” (2010, p. 895).  In Johns, Schmader, and Martens’ (2005) 

research, women’s math performance significantly increased and no statistically 

significant differences were found between their male peers after teaching interventions 

on stereotype threat were introduced.  Reddick found that programs and approaches “that 

reduce the perception of stereotype threat- those that are academically challenging and 

create opportunities for social-academic relationships to develop- seem to have met with 



 35 

overwhelming success” (2004, p. 30).  These studies suggest that pedagogical and 

mentoring approaches may be successful in reducing stereotype threat for 

underrepresented students and for increasing meaningful engagement between faculty 

members and students.  

Strategies for Addressing Underrepresentation in Engineering 

The National Academies (2007) and the Building Engineering and Science Talent 

Report (2004) both note that faculty engagement is a critical factor in effective and 

diverse STEM programs.  To focus my paper, I chose two strategies recognized in the 

research literature and often utilized by faculty members to engage undergraduate 

students: classroom strategies (pedagogy) and an out of classroom strategy (mentoring).  

In addition, mentees and mentors tend to form mentoring bonds within classrooms, 

making pedagogy an integral part of the equation.  Research in the broader contexts of 

undergraduate education also supports these two strategies of mentoring and pedagogical 

practices with high academic standards for faculty members, as seen in Bain’s (2004) 

research on effective college professors and Reddick’s (2004, 2007) research at a highly 

selective institution of higher education with underrepresented minority students.     

Pedagogy 

Socialization, microinequities, and stereotype threat suggest that classroom 

pedagogy is a critical element in students’ success and retention within the STEM 

disciplines.  According to Ropers-Huilman, “the choices we make in our classrooms as 

we interact with students are vestiges of our beliefs about what educational experiences 

are supposed to be like” (1998, p. 18).  Pedagogy refers to the classroom practices of 
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educators, including discourse, texts, knowledge production and reproduction.  

Sometimes overlooked by faculty members and departments, pedagogical choices in the 

classroom are not often valued in large research universities, which tend to reward faculty 

members more for research than for teaching and service (Bernstein, Jacobson, & Russo, 

2010; Johnson, 2007; Moody, 2004).  However, allowing pedagogy to become invisible 

allows professors to ignore one critical piece in retaining students: the classroom 

environment.  In addition, classroom pedagogy serves as one of the major avenues for 

faculty mentors and undergraduate mentees to connect (Chrisler & Rose, 2010).    

Several researchers note the importance of the classroom environment and 

pedagogy.  For instance, Lord and Camacho’s (2007) research found that poor teaching 

by engineering faculty is a contributing factor to student attrition.  Margolis and Fisher 

articulated similar ideas in their study of undergraduate students in computer science 

degree programs, and their findings suggest that researchers should begin with an 

examination of classroom experiences, noting that "failures in pedagogy or in curricular 

integration affect women disproportionately" (2003, p. 131).  Similarly, Milem and 

Hakuta (2000) note that diversity in higher education enriches the educational experience 

for students, faculty, and staff.  With fewer women enrolled and teaching in engineering 

programs, the learning environment becomes limited in terms of the diversity of 

perspectives and interactions available to students, faculty, and staff members.  Studying 

engineering pedagogy may be one path towards gender equity in the classroom because 

of the opportunities for increasing mentoring connections between faculty and 

underrepresented undergraduate students.   
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Traditional engineering pedagogy. The National Research Council Board on 

Engineering Education (1995) described undergraduate engineering programs as having a 

“boot camp” or “weed out” approach, particularly in the first two years of the 

undergraduate experience.  Chesler and Chesler (2002) note that traditional engineering 

STEM education may contribute to the attrition of women because the traditional 

pedagogy tends to emphasize individual competition and provide few opportunities for 

cooperative and interactive learning.  Pawley describes the traditional approach in 

engineering as the “add-women-and-stir” method that focuses on increasing the numbers 

of women entering into engineering programs or addressing chilly climate issues through 

“women-friendly” approaches (2004, p. 2).  Similarly, Margolis and Fisher (2003) found 

in their research that women and members of minority groups were disproportionately 

affected by an outdated curriculum, an unwelcome campus climate, and ineffective 

teaching practices.  

The traditional approaches do not address the issues of intersectionality and 

gender equity articulated earlier.  The problem is not just located within engineering, but 

is rather a systemic problem that cuts across all of the STEM disciplines.  Bailyn notes 

that STEM and academia are “anchored in assumptions about competence and success 

that have led to practices and norms constructed around the life experiences of men, and 

around a vision of masculinity as the normal universal requirement of university life” 

(2003, p.143).  Few studies critically examine the specific methods utilized by faculty 

members in classrooms.  Feminist pedagogy presents a unique opportunity to expand and 

open classroom environments by considering the multifaceted aspects of student identity 
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including gender, race, ethnicity, and class by critically examining inequity in the 

curriculum.  In this sense, feminism becomes a lens to reframe the ways in which gender 

equity and underrepresentation are addressed in engineering classrooms.  

Alternative pedagogies in engineering classrooms.  Smith, Sheppard, Johnson, 

& Johnson’s (2005) review of the literature on the use of pedagogies of engagement, or 

cooperative and problem-based learning, in engineering classrooms and student 

engagement data from NSSE provide suggestions for ways to redesign classes and 

programs to increase student learning outcomes.  The authors note,  

This is a call for us, as faculty teaching particular courses and as members of 
faculty teams who create and maintain engineering programs, to consider not only 
the content and topics that make up an engineering degree but also how students 
engage with these materials.  It is also a call for us to explicitly consider how 
students engage in their college experience in both formal and informal ways. (p. 
97)  
 
Based on the success of the Meyerhoff Scholars Program at the University of 

Maryland, Baltimore County, a program designed to address the shortage of minorities 

entering professional STEM field careers, Hrabowski notes that student success is 

ensured “by nurturing personal as well as academic development, providing personal 

counseling, fostering a strong sense of community among the students, and encouraging 

students to engage in community service” (2003, p. 47).  In addition, Carter, Mandell, 

and Maton’s (2009) research with the Meyerhoff Scholarship Program found that that 

participation in undergraduate research experiences leads to a substantial increase in the 

probability of the students pursuing a STEM doctoral degree based on the first 13 cohorts 

participating in the program.  
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Barker, Garvin-Doxas, and Roberts (2005) compared two pedagogical techniques 

in computer science, a traditional computer science major and an information technology 

certificate program using a fine arts approach to pedagogy.  While the two programs 

differed in materials and learning outcomes, the certificate program graduated a higher 

percentage of women students and offered pedagogical opportunities for increasing 

retention and representation.  The researchers recommended that traditional programs 

consider incorporating the following characteristics: allow students to share what they are 

learning, mention practical applications of theoretical principles, and require students to 

communicate solutions with their peers.  This study offers support that pedagogical 

innovations from other disciplines highly dominated by women may provide insight and 

increase retention of women in disciplines that are underrepresented.    

Feminist pedagogy seeks to explicitly address the need to create and sustain an 

inclusive classroom environment for students through a concern for what we teach and 

how we teach (Freire, 1972; hooks, 1994; Mayberry, 1998).  By focusing on practices 

relating to power relations, in both organizing classroom relations and in knowledge 

production and sharing, multiple perspectives are valued and welcomed (hooks, 1994; 

Riley & Murphy, 2005).  Feminist teaching practices address the relationship between the 

professor and the student, build community within the classroom, acknowledge and 

include the experiences of historically marginalized voices and perspectives, emphasize 

critical learning skills, and connect students’ experiences to the curriculum (hooks, 1994; 

Lord & Camacho, 2007; Riley & Murphy, 2005; Webb, Walker, & Bollis, 2004).  As 

Lord and Camacho articulate, “the value of feminist pedagogy to engineering education 
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lies in its explicit focus on creating a student-centered classroom context as a tool to 

enhance the learning process” (2007, p. 1).  

Perhaps more integrated and accepted into the classroom than in engineering 

programs is the use of feminist pedagogy and collaborative learning to address the 

underrepresentation of women in the science fields.  Many science educators develop 

innovative classroom pedagogies to make science courses and learning environments 

more inviting to a diverse student body, termed science education reform (Mayberry, 

1998).  In science classrooms, feminist pedagogy provides an opportunity for faculty 

members to become concerned with transforming how students learn and the curriculum 

that students are expected to learn by inviting students to critically analyze existing 

scientific systems.  Mayberry (1998) recommends several examples of feminist 

pedagogical practices through a review of the literature, such as a faculty member 

demonstrating that the concepts utilized in the classroom are constructed within a 

particular social context and value system.  For example, a geoscience course may 

combine geological concepts with sociopolitical analysis by asking students to consider 

the social and economic forces affecting the usage of natural resources.   

In another example, Barad (1999) provides a framework known as agential 

realism to teach quantum physics in a way that transforms students’ views on science and 

nature.  Traditional approaches to teaching quantum theories have students apply the 

equations and practice calculations without questioning or understanding the fundamental 

meanings behind the theories.  Barad (1999) instead contextualizes the concepts and has 

students recognize that scientific theories are located forms of knowledge.  These faculty 
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members recommend explicitly discussing power relations and knowledge production by 

reframing and opening up the classroom dialogue to include and value multiple 

perspectives. 

While not used widely in engineering classrooms, some faculty members are 

integrating feminist pedagogy into the curriculum.  For example, Pawley (2004) provides 

examples of feminist pedagogy in an engineering classroom such as searching for hidden 

assumptions in word problems, recognizing mathematics as a culturally influenced 

discipline, and examining the social influences of technologies.  In another study, Riley 

(2003) examined the use of pedagogies of liberation (including feminist and critical 

pedagogies) in the teaching of two engineering thermodynamics classes at Smith College 

including aspects of course development, assignments, classroom dynamics, and course 

material.  Professors placed an emphasis on connecting course materials to students’ 

experiences with students serving as authorities in the classroom and problematizing 

science as objectivity.  

Though feminist pedagogies are not commonly utilized in engineering 

classrooms, Lord and Camacho’s (2007) research with engineering educators found that 

there is a significant overlap between feminist teaching practices and effective 

engineering education.  The researchers interviewed 26 engineering educators about 

effective teaching practices and the preliminary analysis indicated that there was 

substantial agreement in the groups’ cultural domain for best practices in teaching and 

that the interviewees acknowledged the value of multiple teaching methods.  For 

example, the researchers cited multi-method approaches for teaching styles (such as 
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collaborative learning, lecture, etc.), the importance of faculty self-awareness, and the 

creation of community building.  These teaching practices relate directly to feminist 

pedagogy by supporting multiple perspectives within the classroom. 

Without examining their pedagogy, professors risk reproducing the dominant 

scientific discourse and the “socially reproductive or socially transformative aspects of 

how we teach or what we teach [to] remain invisible” (Mayberry, 1998, p. 444).  

Feminist pedagogy strives for a classroom environment where power is shared between 

professors and students, where all parties are seen and acknowledged as being active 

participants in the learning and knowing process (Lord & Camacho, 2007, p. 2).  

Notably, Lord and Camacho (2007) suggest that feminist engineering and traditional 

engineering professors’ perspectives differed in their levels of reflection regarding the 

concept of power.  However, power relations between students and faculty members 

could be addressed through alternative routes, such as through mentoring.  Reddick’s 

research on underrepresented minority students identified the critical roles of faculty 

members “in mentoring, assisting students in developing research opportunities, and 

maintaining high academic standards whilst casting a critical eye over their pedagogical 

practices” as essential elements in the success of underrepresented minorities in higher 

education (2004, p. 30).       

Mentoring  

Due to the resistance of many faculty members to revising traditional engineering 

curricula, the theories of underrepresentation and research literature suggest faculty 

engagement with students could also be addressed through out of classroom routes, such 
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as mentoring.  As Benishek, Bieschke, Park, and Slattery (2004) and Johnson (2007) 

point out, the absence of a clear definition of mentoring limits the ability to conceptualize 

the concept and processes of mentoring.  While numerous mentoring models exist, the 

most cited and applied model is Kram’s model based on the mentoring relationships in a 

public utility organization (Benishek, Bieschke, Park, & Slattery, 2004; Johnson, 2007).  

Kram’s (1988) model focuses on the types of activities and developmental processes that 

occur in mentoring relationships, such as career and psychosocial support functions. 

For the purposes of this paper, my definition of mentoring was informed by 

Kram’s (1988) and Johnson’s (2007) research.  Mentoring is an undergraduate student-

faculty reciprocal developmental relationship in a higher education setting including 

instrumental, psychosocial, and role-modeling elements.  These relationships are “often 

characterized by longer duration, greater reciprocity, the clear presence of both career and 

psychosocial functions, and a focus on the transformation of the protégé’s identity” 

(Johnson, 2007, p. 31).  Psychosocial functions are “aspects of the relationship that 

enhance a protégé’s sense of self-esteem, professional identity, and sense of competence” 

(Johnson, 2007, p. 45).  These functions might include providing positive feedback or 

assisting in the transition to college life.  Instrumental or career functions are, “aspects of 

the relationship that contribute to learning the ropes and preparing for advancement” 

(Johnson, 2007, p. 45).  Primarily focused on developing professional skills and 

knowledge, instrumental functions might include helping launch a mentee’s career by 

nominating them for a fellowship or providing challenging work in a laboratory.  
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 Obstacles to mentoring.  However, mentoring requires that students and faculty 

members overcome some substantial obstacles and potential burdens (Johnson, 2007).  

For instance, research universities rarely value or reward faculty members engaged in 

mentoring activities in the promotion and tenure process (Johnson, 2007; Moody, 2004).  

With fewer women and underrepresented professors in certain fields of study, they are 

often expected to shoulder an increased service burden including serving on academic 

committees, providing student advising, and mentoring (Moody, 2004).  These issues 

were highlighted in the Final Report of the Gender Equity Task Force at The University 

of Texas at Austin (2008), which identified campus-wide barriers and issues for 

professional success at the university including retention, promotion, climate, and work-

family issues.  At the same time, the rising trend of part-time and non-tenure track faculty 

on college campuses decreases faculty members’ accessibility outside of the classroom 

and availability for establishing mentoring relationships (Johnson, 2007).  Academic 

departments and programs with highly competitive environments may not have a climate 

conducive for mentoring or collaboration (Johnson & Huwe, 2003).  Lord and Camacho 

(2007) note that the departmental and college climates are directly tied to the likelihood 

of effective mentoring practices.  At the same time, the departments may not reward 

faculty members who mentor, or may not offer a diverse group of faculty members who 

are able to become mentors to an increasingly diverse student body (Johnson, 2007; 

Moody, 2004).     

 Benefits of mentoring. Research demonstrates strong support for the importance 

of mentorship for the mentee, mentor, and institution across disciplines and fields of 
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study (Busch, 1985; Gilbert & Rossman, 1992; Green & Bauer, 1995; Johnson, 2007; 

Levinson, Darrow, Klein, Levinson, & McKee, 1978; Moody, 2004; Turban, Dougherty, 

& Lee, 2002).  Compared to non-mentored individuals, mentees with strong student-

faculty interaction outside of the classroom tend to succeed academically and persist in 

college, develop crucial professional skills and are socialized into their field of study, 

enjoy greater career advancement opportunities, report higher rates of professional 

confidence and identity development, reduced stress and role conflict, and report greater 

commitment to the university (Campbell & Campbell, 1997; Johnson & Huwe, 2003; 

Koch & Johnson, 2000; Newby & Heide, 1992; Pascarella, 1980).  The benefits for 

mentors are not as frequently researched but include: personal satisfaction and 

fulfillment, creative synergy and professional rejuvenation, networking, motivation to 

stay current with teaching and research, collegiality and support, reputation for talent 

development (Allen, Poteet, & Burroughs, 1997; Johnson, 2007; National Academy of 

Sciences, 1997).  The institution of higher education also receives many benefits: more 

likely to have productive employees, stronger organizational commitment, reduced 

turnover for both students and faculty members, stronger record of developing junior 

talent, and a loyal group of alumni and faculty (Russell & Adams, 1997). 

 Traditional mentoring models in the STEM fields.  Seymour, Hunter, Laursen, 

and DeAntoni conducted a pilot study about the benefits and costs of undergraduate 

research experiences, “engagement in faculty-mentored, authentic research undertaken 

outside of class work” (2004, p. 500).  As many research experiences are based off of an 

apprenticeship model, the researchers focused on interviewing 76 rising senior students 
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and 55 science faculty members engaged in a summer research apprenticeship at four 

liberal arts colleges.  Students felt they gained positive benefits from their research 

experiences, with 91% of all statements about benefits referencing gains.  In particular, 

“thinking and working like a scientist” and “personal/professional gains” (e.g., increased 

confidence and establishing a collegial working relationship with faculty mentors) 

accounted for the highest gains (Seymour, Hunter, Laursen, & DeAntoni, 2004, p. 504).   

 In a follow-up study of summer undergraduate research experiences with faculty 

members at the same liberal arts institutions, Hunter, Laursen, and Seymour (2007) found 

that both faculty and students reported gains in the student outcome of “becoming a 

scientist.”  While faculty framed the research apprenticeship as being part of professional 

socialization into the science fields, students emphasized their personal and academic 

development.  For these researchers, apprentice-style undergraduate research “fits a 

theoretical model of learning advanced by constructivism, in which learning is a process 

of integrating new knowledge with prior knowledge such that knowledge is continually 

constructed and reconstructed by the individual” (2007, p. 38).  The use of constructivist 

pedagogies and communities of practice were utilized to situate the gains reported by 

students.   

Russell, Hancock, and McCullough (2007) conducted a national study on 

undergraduate research experiences in the STEM fields and a parallel survey of students 

in a social, behavioral, or economic science field with almost 15,000 undergraduate, 

faculty, and graduate student participants in four online surveys.  Undergraduate students 

participating in research opportunities increased their knowledge and confidence, their 



 47 

interests in a STEM career, and in obtaining a doctorate degree.  Of note, the most 

common suggestion for improving undergraduate research programs involved increasing 

faculty guidance and that “mentors who are able to combine enthusiasm with 

interpersonal, organization, and research skills play a large role in facilitating positive 

outcomes” (Russell, Hancock, & McCullough, 2007, p. 549).  

 Limitations of the traditional mentoring models.  Within the research 

literature, limitations of the traditional mentoring models emerge that are particularly 

relevant for women and underrepresented minorities because they may have different 

needs and concerns that are not addressed in dyadic models.  Another barrier to 

successful mentorship may be the adoption of stereotypical roles in a mentoring 

relationship, such as a patriarchal or paternalistic approach (Johnson & Huwe, 2003).  

Many of the traditional models are “based on paternalistic ideologies and male models of 

development and perpetuate the view that one style of mentoring will meet the majority 

of mentees' professional development needs” (Benishek, Bieschke, Park, & Slattery, 

2004, p. 432).  These traditional mentoring models are often hierarchical and directive 

with resources and knowledge flowing in one direction from mentor to mentee (Colley, 

2001; Packard, Walsh, & Seidenberg, 2004).  In addition, the mentoring relationships 

may serve to “reinforce power imbalances between participants because one person in the 

relationship has a monopoly on knowledge, skills, and resources” (McGuire & Reger, 

2003, p. 57).  For example, within undergraduate research projects through the traditional 

apprenticeship model, student researchers are typically “assigned to work on 
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predetermined facets of faculty research projects” (Hunter, Laursen, & Seymour, 2007, p. 

40).  

In addition, Seymour (1999) found that traditional mentoring in the science and 

engineering fields typically proceeds from a perspective that emphasizes technical and 

instrumental issues, which does not fit with the ways in which many women might have 

been socialized and at the same time may discourage men who have been socialized in 

less gender restrictive ways.  Women may also place a stronger emphasis on psychosocial 

functions (Gilbert & Rossman, 1992) or on being mentored by people who have 

integrated both career and personal spheres into the mentoring relationship (Benishek, 

Bieschke, Park, & Slattery, 2004).  In order to overcome some of the potential obstacles 

to traditional mentoring models, Johnson (2007) suggested adopting a collaborative 

approach, focusing on the quality of the mentoring relationship, emphasizing a mentoring 

network, and blending work-related and personal support as recommendations.    

Alternative Mentoring Models 

To address the limitations inherent in traditional mentoring models, several 

alternative models have been proposed including the networking or constellation model, 

co-mentoring or peer mentoring, and feminist models of mentoring.  Unlike the 

traditional dyadic mentoring relationship, networking with multiple mentors has been 

suggested as one strategy for women in nontraditional fields (Packard, 2003).  In 

Packard, Walsh, and Seidenberg’s (2004) study, 146 traditional-aged first year and 115 

fourth year women undergraduates at a liberal arts women’s college were surveyed about 

their mentoring relationships to determine if the relationships were more dyadic or 
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networking in form.  First year students were more likely to seek mentoring in the form 

of a dyadic relationship with one mentor, whereas the fourth year students were more 

likely to have a network of multiple mentors.  However, while the two groups had 

different structures and sources of mentoring, the functions such as psychosocial and 

career development were the same.  The researchers recommend developmentally that a 

dyadic model as an appropriate mentoring approach for first years and a networking 

model for fourth years.  

The networking or mentoring constellation model builds from the notion that a 

mentee networking with several less close mentoring relationships could potentially be 

more advantageous than a dyadic mentoring relationship.  With networking, a mentee 

may seek out several mentors in order to obtain the traditional career, psychosocial, and 

role-modeling aspects of mentoring.  The mentee may find a more diverse pool of 

mentors on which to draw upon for developmental support, “the mentee can benefit from 

colleagueship with persons from diverse backgrounds, strengths, and viewpoints” 

(Benishek, Bieschke, Park, & Slattery, 2004, p. 433).  Packard notes that from the 

mentee’s perspective, relying on one mentor places the mentee at “risk of becoming 

overly dependent on the one mentor, the potential weakening of one’s professional 

training due to the lack of exposure to multiple viewpoints, and disappointment in the 

mentor’s inability to be all things to one student” (Packard, 2003, p. 57-58).  However, 

the model places a significant burden on the mentee, who must be proactive and savvy 

enough to find a network of mentors and as the relationships are not as close and may be 

more short-term, the mentors may not know the mentee well (Packard, 2003). 
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McGuire and Reger (2003) critique the traditional hierarchical model of 

mentoring in academia, providing an alternative co-mentoring or peer model for graduate 

students and junior faculty members grounded in feminist theory that is particularly 

beneficial for underrepresented groups.  For McGuire and Reger, “co-mentoring is rooted 

in a feminist tradition that fosters an equal balance of power between participants, seeks 

to integrate emotion into the academic professional experiences, and values paid and 

unpaid work” (2003, p. 54).  These cooperative relationships focus on “mutual 

empowerment and learning” where each participant “has the opportunity to occupy the 

role of teacher and learner, with the assumption being that both individuals have 

something to offer and gain in the relationship” (McGuire & Reger, 2003, p. 55).  In 

addition, co-mentoring considers that work and home are interconnected spheres of social 

life, rather than separate spheres.  In this sense, the mentors and mentees are able to 

“integrate their emotional, physical, and intellectual lives” (p. 55).   

Kalbfleish and Keyton (1995) proposed a relational model of mentoring that 

recommended only women should mentor women.  However, this approach is unrealistic 

in many engineering departments and discounts the effective cross-gender mentoring 

relationships.  For example, Downing, Crosby, and Blake-Beard (2005) found in a survey 

of 207 upper-division women science majors at three New England colleges that mentors 

are influential guides during the undergraduate experience and in addition, their study 

suggests that both men and women mentors provide significant developmental support.  

Kalbfleish and Keyton’s (1995) model also does not work well with the concepts of 

intersectionality or multiculturalism that emerged in my study.  Intersectionality, 
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according to contemporary feminist pedagogical thought, utilizes “gender as a tool of 

analysis, [however] it is not gender specific.  Rather it opens up opportunities for all 

students to engage ideas and course materials in innovative and transformative ways” 

(Riley & Murphy, 2005, p. 89). 

The framework of intersectionality is missing in several of the major 

conversations on underrepresentation of women in the STEM fields (Riley & Murphy, 

2005), and is particularly noticeable by the lack of disaggregation in tables and charts 

relating to gender equity.  Intersectionality recognizes the interconnectedness of different 

forms of marginalization and the distinct experiences of people when multiple categories 

of social or political exclusion intersect (McCall, 2005). Approaches that utilize 

intersectionality and feminist pedagogy as tools for analysis increase the likelihood that 

more women will participate in higher educational engineering programs because of their 

aim to create and support inclusive campus environments by valuing multiple 

perspectives.  

Fassinger’s feminist model of mentoring (as cited in Benishek, Bieschke, Park, & 

Slattery, 2004) emphasizes the relational component of mentoring and empowerment.  In 

the feminist model of mentoring, the mentor acknowledges and openly recognizes the 

existence of power differences with the mentee.  The mentor, in essence, does not confer 

power, but rather utilizes power dynamics as a means to empower and teach the mentee 

(Benishek, Bieschke, Park, & Slattery, 2004).  In addition, Fassinger’s model “explicitly 

identifies diversity as a salient aspect of the mentoring relationship that deserves attention 

within the mentoring relationship” (Benishek, Bieschke, Park, & Slattery, 2004, p. 433).  
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However, Fassinger’s model did not incorporate multicultural issues throughout all 

dimensions of the model.  To address this concern, Benishek, Bieschke, Park, and 

Slattery (2004) revised Fassinger’s model and proposed the multicultural-feminist 

mentoring model. 

 Multicultural-feminist mentoring model.  The multicultural-feminist mentoring 

model (MFM) is “an interactive process in which differences are (a) clearly identified, (b) 

explored when appropriate in order to determine their relevance to the relationship and 

each individual’s professional development, and (c) ultimately result in a relational 

exchange that is respectful of differences (Benishek, Bieschke, Park, & Slattery, 2004, p. 

434).  The researchers define mentoring in ways similar to mine, as professional and 

personal relationships with both instrumental and psychosocial elements being present.  

Unlike traditional mentoring models, Benishek, Bieschke, Park, and Slattery 

conceptualized multicultural-feminist mentoring (MFM) “by explicating what was 

implicit and by infusing pertinent multicultural issues as indicated by scholarly work in 

the mentoring research” (2004, p. 434).       
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Table 1: Multicultural-Feminist Mentoring Model 

Characteristics Benefits to Mentor Benefits to Mentee 
Rethinking of Power 
-‐ Eschews hierarchies, emphasis on 

sharing power 
-‐ Recognition of power differences to 

empower others 
-‐ Puts own needs secondary to mentee 
-‐ Examination of privilege within the 

relationship and environment 
-‐ Respect for existing differences 

between the mentor and the mentee 
 

 
Gains colleague 

 
Feels competent 
 
Learns to trust, 
respect self 

Emphasis on Relational 
-‐ Mentoring is genuine 
-‐ Mentoring is both task- and 

relationship- oriented 
-‐ Mentor shows both strengths and 

flaws 
-‐ Feedback occurs within the 

relationship 
-‐ Mentor takes the responsibility for 

raising multicultural issues with all 
mentees 

-‐ Mentees are encouraged to seek out 
other mentors/sponsors when 
appropriate 
 

 
Gains support, 
friendship 
 
Greater 
understanding of 
multicultural issues 

 
Gains support 
 
Gains appreciation 
of balance 
 
Develops networks 

Valuing Collaboration 
-‐ Mentor and mentee work side-by-side 

on projects 
-‐ All voices are valued 
-‐ Participation is not prescribed by 

majority culture 
-‐ Diverse perspectives are encouraged 

 

 
Valuable task 
assistance 
 
Increases 
productivity 
 
Higher quality 
products 
 
 
 
 
 

 
Gains direct 
experience 
 
Observes close 
model 
 
Contributions 
respected 
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Integration of Dichotomies 
-‐ Focus on developing a congruent 

sense of self 
-‐ Both sides of the continuum are valued 
-‐ Experiences gains in a non-majority 

culture are perceived as valuable 
 

 
Reinforces self-
congruence 

 
Respects knowledge 
 
Respects feelings 
 
Develops self-
congruence 
 

Incorporation of Political Analysis 
-‐ Acknowledgement that 

education/science/ 
work/life are not value-free 

-‐ Mainstream values (e.g., sexism, 
racism, and homophobia) within both 
individuals and institutions are 
challenged 

-‐ Social advocacy and social justice 
activities are supported 
 

 
Re-empowers self 
 
Influences status 
quo 

 
Gains awareness 
 
Is empowered to 
work toward social 
change 

Note. Adapted from Benishek, Bieschke, Park, & Slattery (2004) 

 

Their revision of Fassinger’s model includes an “explicit evaluation of power and 

privilege, that is, the benefit of unearned assets within the environment and within the 

relationship” (2004, p. 436).  The authors note that:  

One misconception associated with this dimension of mentoring is that one of the 
goals of a truly feminist, multicultural relationship should be to strive to create an 
environment where the mentor and the mentee have equal power. As Fassinger 
(1997) ably articulates such a goal is unattainable and counterproductive. Not 
only are there irrefutable power differences between a mentor and mentee, but 
such a goal makes it impossible to attend and explore power dynamics because an 
atmosphere of denial and oppression prevails. (Benishek, Bieschke, Park, & 
Slattery, 2004, p.437) 

 
However, the focus is not on hierarchies, but rather on authentic and mutual 

empowerment.  Both the mentor and mentee recognize and respect differences in order to 

examine privilege, or unearned assets, within the relationship and the environment.  The 
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primary focus of the relationship is on the mentor facilitating the developmental and 

professional needs of the mentee. 

 The emphasis on relational dimension requires the mentor to be open and 

authentic with the mentee, which may include allowing the mentee to see the mentor as 

both competent and vulnerable.  This dimension is likely to be less applicable to faculty-

undergraduate mentoring relationships.  As mentioned earlier, the mentoring relationship 

includes both psychosocial and instrumental components.  Contrary to several of the 

traditional mentoring models, the MFM model recognizes that multiple mentors may be 

required to address a mentee’s needs.  As Packard notes, “finding one ideal mentor who 

can provide all mentoring functions is unrealistic, especially for women in science” 

(2003, p. 58).  Mentors are aware of their own strengths and weaknesses and can assist 

mentees in finding other pathways and mentors.  In addition, mentors facilitate 

discussions on multicultural issues and concerns with mentees, as appropriate for their 

student and identity development.  Mentors should also be aware of their own implicit 

assumptions and biases. 

In the valuing collaboration dimension, mentors and mentees engage in a work 

style that is both “collaborative and communal” (Benishek, Bieschke, Park, & Slattery, 

2004, p.438).  Persaud, Salter, Yoder, and Freeman’s (2007) qualitative study of 146 

undergraduate women engineering students, found that the interviewed students preferred 

cooperative and collaborative learning environments.  Mentees are considered critical 

contributors, and unlike dyadic mentoring relationships, are encouraged to provide their 

own perspectives through hands-on experiences and professional activities.  As Benishek, 
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Bieschke, Park, and Slattery assert, “honoring and respecting the contributions of 

mentees is meaningful and relevant to those who have been marginalized both in society 

and in education” (2004, p.438). 

Griffin’s mixed methods research on mentoring in academia through a social 

exchange framework “may challenge traditional perceptions of the goals of these 

relationships, particularly in higher education” (2008, p. 63).  Through an analysis of 

1,465 Black respondents to the 2004-2005 Higher Education Research Institute Faculty 

Survey and a qualitative case study of 28 Black professors at two predominately White 

research universities, Griffin’s research suggests that the way to increase faculty 

mentoring is by finding collaborative opportunities with students that assist in the faculty 

member’s productivity.  In the integration of dichotomies dimension, both the mentor and 

mentee benefit from the development of a congruent sense of self, where knowledge and 

experiences are respected and valued, rather than a majority perspective.  For Benishek, 

Bieschke, Park, and Slattery, “the holistic nature of this dimension suggests that the 

varied ways individuals think, feel, and perceive our world is valuable” (2004, p. 439).  

Unlike other mentoring models and approaches, the incorporation of political 

analysis dimension opens up the possibility of reflecting on how education and 

engineering are not value-free.  By recognizing that social context influences identities, 

histories, and styles of learning, the MFM seeks to address gender issues, as well as the 

intersection with other identity categories such as racism, socioeconomic status, religion, 

ableness, etc.  The mentors value both social justice and social advocacy, working 

together with their mentee to facilitate systemic change.  In this sense, mentoring women 
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undergraduates opens up the possibility for more meaningful conversations surrounding 

the status quo and underrepresentation in the STEM fields.   

Discussion 

Through a review of the research literature on computer science departments in 

the United States, Cohoon recommends two strategies for keeping women engaged in the 

computer science major, “When faculty encourage students to persist, it makes a 

measurable difference in women’s retention.  Likewise, when faculty mentor women for 

the purpose of increasing their numbers in the discipline, it makes a measurable 

difference in women’s retention.” (2003, p. 6).  Chesler and Chesler (2002) suggest 

mentoring as a possible solution to the barriers experienced by women in the STEM 

fields through a review of the research literature on mentoring in male-dominated fields 

and non-traditional mentoring strategies (such as peer, multiple, and collective 

mentorships) that are likely to be more successful for both men and women.  The authors 

recommend organizational change strategies, which they link to establishing a caring 

community and the increased recruitment and retention of women scholars in 

engineering.   

As seen through these literature reviews and studies, having a more inclusive 

educational pipeline will result in a more inclusive pool of individuals with diverse 

perspectives and identities contributing to the STEM fields.  This chapter focused on 

reviewing issues and research related to gender equity, theories of underrepresentation, 

pedagogical practices, and mentoring.  Wajcman notes, “the connection between 

masculinity and technology, reflected in women’s underrepresentation in 
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engineering…remains strong as we enter a new era of technological change” (2004, p. 

31).  After an examination of several underrepresentation theories, I explored two 

strategies for addressing the theories.  Pedagogy served as an in-classroom strategy that 

allows faculty members to create and support inclusive classroom dialogue that valued 

multiple perspectives.  Mentoring presented an out-of-classroom strategy for further 

engaging faculty members with students to increase persistence.  

Utilizing a feminist lens to reframe the ways in which gender equity is 

traditionally discussed in the STEM fields opened up the possibility of including 

intersectionality and an awareness of multiculturalism, establishing the foundation for a 

more meaningful conversation surrounding underrepresentation in the STEM fields.  As 

explored in the literature review, existing research on increasing gender equity in the 

STEM fields is generally framed and studied through an essentialist perspective where 

gender is a dichotomized male-female construct (Margolis & Fisher, 2003; Massey, 

Charles, Lundy, & Fischer, 2003; May & Chubin, 2003; National Academies, 2007).  

However, few studies examine underrepresentation from a feminist perspective, 

particularly in the STEM fields (Humble, Solomon, Allen, Blaisure, & Johnson, 2006).  

Incorporating feminist pedagogy and mentoring as tools for analysis, this study suggests 

new dimensions in the ongoing discussion of underrepresentation in the STEM fields by 

acknowledging and including the interconnectedness of different forms of 

marginalization and the distinct experiences of people when multiple categories of social 

or political exclusion intersect.   

During my review of the literature, several areas for future research emerged that 



 59 

directly informed my dissertation research.  As the first two years in engineering 

programs tend to have the highest rates of “switching out” to other majors (Chesler & 

Chesler, 2002; National Research Council Board on Engineering Education, 1995; 

Pawley, 2004), a study focused on the ways in which faculty mentors successfully mentor 

undergraduate women engineering students may reveal variables specifically related to 

increasing student retention.  Typically, faculty members are not rewarded for mentoring 

undergraduates, but rather graduate students and post-doctoral fellows.  With this 

institutional structure in mind, studying faculty investment in students early in their 

program careers may be useful for understanding retention.  At the same time, few 

studies examined the benefits of mentorship for mentors, and in particular for junior 

faculty members.   

Another gap in the literature review was the examination of mentoring from a 

feminist perspective, particularly in the STEM fields (Humble, Solomon, Allen, Blaisure, 

& Johnson, 2006).  Mentoring relationships will also need to address issues of gender 

bias, particularly in the engineering fields where so few women are available to serve as 

mentors.  Myers and Dugan (1996, p. 347) highlight four strategies for decreasing gender 

bias within classrooms and include facilitating the faculty member’s awareness, 

conducting more research on gender-biased behavior, “conscious inclusion of women’s 

voices” in the curriculum, and opportunities for effective feedback by students to faculty 

members.  These strategies may prove useful in an exploration of mentoring 

relationships. 
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CHAPTER 3: METHODOLOGY 

According to Merriam, qualitative researchers are “interested in understanding the 

meaning people have constructed, that is, how they make sense of their world and the 

experiences that they have in the world” (2001, p. 6).  Merriam (2001) offers several 

reasons for utilizing qualitative research including: the inquiry’s focus is on the 

participants’ perspectives; the researcher serves as the primary instrument for data 

collection and analysis; fieldwork informs the study; an inductive research strategy is 

used; the research design is flexible and evolves; the sample is purposeful; and the 

findings strive to be holistic, descriptive, and comprehensive.  As I am interested in how 

faculty mentors and student mentees make meaning and conceptualize mentoring, 

qualitative inquiry fits well with both my feminist lens and research questions.   

In qualitative inquiry, the researcher “attempts to explore a host of factors that 

may be influencing a situation” (Hancock & Algozzine, 2006, p. 8).  This research study 

explores how engineering faculty mentors and undergraduate student mentees 

conceptualize mentoring, as well as how these mentoring relationships are situated within 

the context of the institution.   Feminist pedagogy and mentoring seek to address sexism, 

as well as the intersection of gender with other identity categories such as racism, 

socioeconomic status, homophobia, religion, and ableness.  Merriam notes, “qualitative 

research can reveal how all the parts work together to form a whole” (2001, p. 6).  As 

explored in Chapter 1, qualitative case study methods are appropriate for this study 

because I sought to obtain an in-depth understanding of faculty-undergraduate student 

mentoring in a natural setting.  In addition, the research questions explore a bounded 
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system, search for meaning and understanding, and are descriptive (Hancock & 

Algozzine, 2006; Merriam et al., 2002; Yin, 2005).  As Stake (1995) describes, the 

bounded system defines the case and is limited in terms of space, time, and the 

components involved in the study.   

Research Design 

This study explores the mentoring relationships of faculty mentors, student affairs 

practitioners, and undergraduate women student mentees in engineering at a large 

research university.  Undergraduate engineering students were recruited to participate in 

an online survey and nominate faculty mentors.  Three women students volunteered to 

discuss mentoring in follow-up conversations.  Through purposive sampling, faculty 

members who exhibited the characteristics of mentoring undergraduate students were 

chosen.  In total, six engineering faculty mentors participated in two semi-structured 

interviews about their mentoring experiences with undergraduate engineering students.  

In addition, two student affairs practitioners shared their experiences with engineering 

and mentoring in semi-structured interviews.  For the purposes of this paper, I utilize 

feminism as a lens to reframe the ways in which mentoring relationships are discussed in 

the STEM fields by acknowledging and critically examining the ways in which gender, 

race, class, and other identity aspects of knowledge production and dissemination 

intersect within engineering. Utilizing a mentoring framework developed by Kram (1988) 

and Johnson (2007), I incorporate elements of a multicultural-feminist mentoring model 

(Benishek, Bieschke, Park, & Slattery, 2004) to explore the perspectives, benefits, and 

outcomes that emerge from faculty-undergraduate student mentoring relationships.  In 
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addition, I consider the critical role of pedagogy in the formation of faculty-

undergraduate student mentoring relationships (Chrisler & Rose, 2010; Johnson, 2006).   

By utilizing a qualitative, multiple case study design, I was able to fully explore 

the following research questions: (1) how do mentors and mentees make meaning and 

conceptualize the act of mentoring, (2) how are these mentoring relationships situated 

within the context of the institution in which they are embedded, and (3) what 

implications emerge for retention and representation of women undergraduate 

engineering students?  These research questions provide an important understanding of 

how participants conceptualize and construct mentoring relationships.  As substantial 

benefits emerge for faculty members and undergraduate students engaged in mentoring 

relationships (Bernstein, Jacobson, & Russo, 2010; Chrisler & Rose, 2010; Johnson, 

2006), studying how these relationships are formed and sustained will provide critical 

clues on how to positively impact underrepresentation and retention in the engineering 

pipeline.  

Making Meaning and Conceptualizing Mentoring  

Based on the literature review, thoughtful pedagogy and faculty-undergraduate 

student mentoring relationship provide two possible strategies for addressing 

underrepresentation in engineering.  Ignelzi notes, “the process of learning and teaching 

is strongly influenced by the ways participants make meaning” (2000, p. 6).  Meaning-

making is actively constructed and develops over time, thus meaning is created between 

experiences and individual’s reactions (Ignelzi, 2000; Kegan, 1994).  In this study, I 

examined the ways in which engineering faculty members and students constructed and 
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negotiated their mentoring relationships and classroom experiences.  How the 

participants understand and make sense of their mentoring experiences is important 

because the relationships may reveal critical teaching and learning opportunities that 

increase representation and retention for underrepresented undergraduate students.     

Situating the Context 

It is important to recognize that social context influences identities, histories, and 

styles of learning.  Hurtado and colleagues’ (1999) and Milem, Dey, and White’s (2004) 

campus climate frameworks suggest that university campuses consider the intricate 

factors that influence an institution or department including compositional diversity, 

external forces, historical legacy of inclusion or exclusion, psychological climate, 

behavioral climate, and organizational and structural factors.  As explored in the next 

section and chapters 5-6, the mentoring relationships in this study are situated within the 

context of a large research institution.  The context creates both opportunities and 

challenges for women in the STEM fields.  Institutional context matters, as it affects the 

ways in which mentors and mentees create, sustain, and understand their mentoring 

relationships.  

Implications 

 Successful mentoring relationships between engineering faculty members and 

undergraduate students may not only provide benefits to the participants, but may also 

increase opportunities in engineering career pathways.  In chapter 7, I offer implications 

for retention and representation of underrepresented students.  For departments, faculty 

members, students, and student affairs practitioners, thoughtful pedagogy and mentoring 
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relationships offer significant benefits.  In addition, theoretical implications and areas for 

future research are explored.  

Data Collection and Analysis 

Merriam et al. articulate that a case study begins with the selection of a case, “the 

selection is done purposefully, not randomly” (2002, p. 179).  Two primary data 

collection methods were used in an effort to triangulate the data: an online survey for 

undergraduate engineering students and semi-structured interviews with undergraduate 

engineering students, engineering faculty members, and student affairs practitioners.  To 

address my research questions, I first needed to identify engineering faculty members 

who were serving as mentors to undergraduate students.  I distributed an online survey to 

student organizations and student support service programs within the Cockrell 

Engineering School to obtain the names of faculty members mentoring undergraduate 

students.  From those nominated, I then narrowed the pool of potential participants to 

faculty members identified by undergraduate engineering women students.  After 

purposive sampling, I contacted faculty members to see if they were interested in 

participating.  The six faculty members interested in discussing their mentoring 

relationships with undergraduate students participated in two semi-structured, in-depth 

interviews.  In addition, I interviewed three of the students who participated in the survey 

and two student affairs professionals identified in the survey by the undergraduate 

students as additional mentors.  Each interview was conversational with open-ended 

questions regarding how each participant made meaning of and conceptualized mentoring 
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relationships.  As the interviewer, I actively listened to their responses and asked follow-

up questions (Seidman, 1991). 

Site Selection and Context 

 The site chosen for the study was the Cockrell School of Engineering at The 

University of Texas at Austin (UT Austin).  A selective public university, UT Austin has 

more than 50,000 students, almost 3,000 faculty members, and over 20,000 staff 

members (Office of Institutional Management and Analysis, 2010).  Serving as the 

flagship institution for the state of Texas, UT Austin has very high research activity and 

is consistently ranked among the best public research universities in the nation.  As 

President William Powers noted in his state of the university address, UT Austin is 

“second only to MIT in external research funding among universities without a medical 

school,” bringing in $642 million in new research grants in 2010 (Powers, 2010).  

According to the U.S. World and News national university rankings, UT Austin is ranked 

45th overall and 11th in undergraduate engineering programs (U.S. News and World 

Report, 2010).  

 With just over 38,000 undergraduate students, UT Austin has one of the largest 

undergraduate populations nationwide, making it a unique location for this study.  UT 

Austin is also a key producer of undergraduate engineering degrees nationally, ranking 

tenth in the number of bachelor’s degrees awarded from 2000-2009 and seventh in the 

number of undergraduates enrolled in the Cockrell School of Engineering (Gibbons, 

2009).  In addition, UT Austin was tied at sixth in the nation with Purdue University for 

the number of engineering bachelor’s degrees awarded to women by universities from 
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2008-2009, with 210 women (Gibbons, 2009).  However, when the percentage of women 

receiving engineering bachelor’s degrees by university is examined, UT Austin does not 

even rank in the top 20 (Gibbons, 2009). 

Overall, the undergraduate student body at UT Austin was relatively gender 

balanced with 51% female, 49% male (Office of Institutional Management and Analysis, 

2010).  This is slightly lower than the gender balance of 56.9% female and 43.1% male 

nationally at postsecondary institutions (U.S. Department of Education, National Center 

for Education Statistics, 2010).  In terms of race and ethnicity, undergraduate UT Austin 

students identified as 53.5% identify as white, 18.5% as Hispanic, 18.2% as Asian 

American, 4.9% as African American, 0.5% as American Indian, and 4.3% as foreign 

(Office of Institutional Management and Analysis, 2010).  The percentages are slightly 

lower in the Cockrell School of Engineering for undergraduate students with 52% 

identify as white, 23% as Asian American, 16% as Hispanic, 7% foreign, 3% African 

American, and 0.35% as Native American (Office of Institutional Management and 

Analysis, 2010).  Nationally, 61.8% identify as white, 14.1% as Hispanic, 5.9% as Asian 

American, 14% as African American, 0.8% as American Indian (U.S. Department of 

Education, National Center for Education Statistics, 2010).   

With the exception of Liberal Arts and Natural Sciences, the Cockrell School of 

Engineering has one of the largest college enrollments at UT Austin with 5,675 

undergraduate students (Office of Institutional Management and Analysis, 2010).  Yet 

when the largest college enrollment is broken down by gender, engineering does not 

make the list of the top five for women.  Women constitute 22% of the engineering 
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student population at UT Austin, slightly higher than the national average (Office of 

Institutional Management and Analysis, 2010). 

In terms of the faculty gender balance at UT Austin across colleges and schools, 

62.5% of the faculty are male and 37.5% are female compared to nationally in which 

57.5% are male and 42.5% are female (Office of Institutional Management and Analysis, 

2010; U.S. Department of Education, National Center for Education Statistics, 2010).  

The racial and ethnic demographics of the faculty at UT Austin are closer to the national 

average, with 80.4% identifying as white, 3.7% as African American, 6.1% as Hispanic, 

9.2% as Asian American, and 0.5% as American Indian (Office of Institutional 

Management and Analysis, 2010).  

 The engineering faculty at UT Austin are highly regarded, ranking 4th in the 

number of faculty members in the National Academy of Engineering (Cockrell School of 

Engineering, 2010a). With 70% of the faculty tenured and 21.3% tenure track at UT 

Austin (Office of Institutional Management and Analysis, 2010), the Cockrell School of 

Engineering is a far cry from the statistics in 2007 that show nearly 70% of faculty 

members nationwide are employed off the tenure track (American Association of 

University Professors, 2010).  Each of these ranks carries a different burden and roles at a 

research institution that will be explored more fully in chapter 6.   

 With women only comprising 13.6% of the engineering teaching faculty at all 

ranks at UT Austin and only 61 Asian American, 12 Hispanic, 5 African American, and 4 

American Indian faculty members out of 330, the engineering school has significant 

challenges when it comes to diversifying the teaching faculty (Office of Institutional 
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Management and Analysis, 2010).  When compared nationally with its peer research 

institutions, UT Austin is lagging.  Both in terms of the percentages and numbers of 

women in tenured/tenure-track positions, peer institutions are more diverse including the 

University of Michigan, University of North Carolina-Chapel Hill, and University of 

Washington (Gibbons, 2009).   

Sources of Support for Women Engineering Students 

In President William Powers’ State of the University Address, he notes the 

importance of undergraduate teaching as one of his critical areas of focus (2010).  Several 

of the programs he highlighted were identified as integral aspects of undergraduate life in 

this study. 

Much of the growing crisis in American higher education is based on public 
perception that America's great research universities are not committed to 
undergraduate education.  I am proud to say that UT has a good record here.  
Following the advice of the Commission of 125, we restructured and revitalized 
our undergraduate experience, beginning with a signature experience for our 
freshmen the moment they step on the 40 Acres; with the Freshman Research 
Initiative in the College of Natural Sciences; and with the First-year Interest 
Groups and Bridging Disciplines programs; just to name a few. 

Within the online survey and interviewee responses from this study, it quickly 

became clear the women undergraduate students felt they had access to a large number of 

student support services and programmatic resources within the Cockrell School of 

Engineering.  For instance, multiple students mentioned the First-year Interest Groups, 

the Women in Engineering Program, the Equal Opportunity in Engineering Program, the 

learning and career centers, undergraduate research opportunities, and the Office of 

Student Life.  As all three women engineering students noted in their interviews, a strong 
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focus on support services and community building within the Cockrell School of 

Engineering clearly had an impact on the undergraduates’ growth and mentoring 

relationships.  In particular, Claudia felt that as a Hispanic woman, she had access to 

significant resources: 

For minorities and females, it's really nice because they offer a lot of assistance 
and guidance and activities and programs. It's really nice, it's really a good 
program because of all the assistance and help and stuff that they have. 

 
First-year Interest Groups (FIGs) also provide an opportunity for students to build 

community through cohort registration in two-three classes with an additional one-hour, 

weekly supplemental seminar designed to introduce freshmen to UT Austin resources.  In 

addition, the FIGs help students form study groups and allow them to spend time with 

peer mentors, faculty, and staff.  FIGs are offered residentially and departmentally in 

engineering, as well as through the Women in Engineering Program (WEP) and the Equal 

Opportunity in Engineering Program (EOE).  In addition, academic support and 

community building occurs within the Academic Community Centers, which are located 

within two of the campus residence halls and offer tutoring and study groups for critical 

engineering, chemistry, math, physics, and biology courses.  

The Women in Engineering Program (WEP) offers a myriad of programs and 

opportunities for undergraduate women that support mentoring relationships, including 

several specifically targeted for first and second year students.  Beyond the FIGs, WEP 

also has a First Year Initiative where freshmen are matched with Peer Assistance Leaders 

(PALs), an undergraduate peer mentor in their major who can answer questions and guide 

students through the critical first year.  In the Women in the Second year of Engineering 
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(WISE) program, a select number of sophomore students receive access to events, 

workshops, leadership and networking opportunities.  Moreover, mentoring opportunities 

exist with the Graduates Linked with Undergraduates in Engineering (GLUE) program, 

which pairs undergraduate students with graduate students conducting research projects 

for practical work experiences.  Though beyond the scope of this study, peers and 

graduate students often serve as significant mentors for undergraduate students.  These 

programs offer unique opportunities for creating linkages across the academic pipeline 

that positively impact representation and retention.  Both WEP and EOE also partner with 

MentorNet, an e-mentoring network for diversity in engineering and science, which 

allows undergraduates the opportunity to connect with mentors from across the nation.         

Established in 1970 to promote the recruitment and retention of underrepresented 

students in engineering, the Equal Opportunity in Engineering Program also provides 

significant support opportunities through FIGs, student organizations, undergraduate 

research, and tutoring programs.  The Pi Sigma Pi Minority Academic Engineering 

Society, the National Society of Black Engineers, and the Society of Hispanic 

Professional Engineers offer members a supportive community with significant 

leadership opportunities.  The upper-division Engineering Peer Leaders provide academic 

coaching and peer mentoring to lower-division engineering students.  Through the 

Industry Super Bowl and the Career Development and Leadership Seminar, students are 

able to gain valuable skills and connect with industry representatives.  Upper-division 

students have the opportunity to participate in the Texas Research Experience program 
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and work closely with faculty members and industry representatives on research and lab 

work.  

The Cockrell School of Engineering Office of Student Life (OSL) provides 

valuable resources for the various student organizations and remains the only full-time 

student development office within an academic unit at UT Austin.  Frequently cited in 

both the survey and student interviews, the OSL helps ensure student organizations run 

smoothly by offering leadership opportunities for students and guidance on policies and 

procedures for students, as well as faculty and staff advisors.  Through over 60 

engineering student organizations, undergraduate engineering students are able to create 

nurturing communities in a large school, as well as provide out of classroom experiences, 

professional development, and service opportunities.   

Student Survey 

 A request for participation and online survey link were sent to undergraduate 

engineering students at UT Austin. Students participating in the survey were recruited 

through open invitation from engineering student organizations, student support services, 

personal campus contacts, and word of mouth.  To participate in the survey, students 

needed to be a current undergraduate student enrolled in engineering courses at UT 

Austin.  The survey was accessible via the SurveyGizmo.com site and was available 

online for a month for student responses.  The survey took approximately 10-20 minutes 

to complete and asked students to provide demographic information, characteristics of 

mentoring relationships, and the names of faculty members who previously served or 

were currently serving as mentors to undergraduate engineering students.   
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Initially, I struggled to get students to respond to the online survey, perhaps 

because the first requests for participation were sent during the university’s summer 

session.  After asking student organization leaders and student service program 

coordinators how they recommended reaching students, they suggested sending the 

survey link through their social media outlets, such as Facebook, towards the beginning 

of the fall 2010 semester.  The second request resulted in a significant spike of 

participants.  

In total, 47 students participated in the online survey.  Out of the respondents, 

27% were freshmen, 22% were sophomores, 36% were juniors, and 15% were seniors.  

Though the 5,765 undergraduate engineering student body is 78% male (Office of 

Institutional Management and Analysis, 2010), an overwhelming 82% of the survey 

respondents were women.  Students were asked to select the ethnic/racial categories with 

which they most closely identified and 9 students were Hispanic/Latino, 2 were 

American Indian or Alaska Native, 10 were Asian American, and 3 were African 

American.  The majority of the student respondents, 80%, belonged to at least one 

engineering student organization and in many cases belonged to two or more. 

Though the survey was sent out and accessible to engineering students in all of 

the engineering departments, respondents were primarily from the Electrical and 

Computer Engineering (13 students); Civil, Architectural, and Environmental 

Engineering (11 students); Mechanical Engineering (11 students); and Chemical 

Engineering (9 students) departments.  Despite repeated attempts to encourage a higher 

participation rate, very few students responded to the survey from Aerospace Engineering 
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and Engineering Mechanics (1 student), Biomedical Engineering (2 students), and 

Petroleum and Geosystems Engineering (0 students) departments.  Based upon anecdotal 

responses in the participant interviews, low participation in these departments might be 

related to a lack of faculty members mentoring undergraduate students.  Participants 

suggested the students might be seeking and finding support elsewhere from peers, 

student organizations, graduate students, student affairs programs, or a combination of 

multiple sources.  However, the lack of responses from Biomedical Engineering was 

particularly intriguing as the department has some of the highest percentages of enrolled 

undergraduate women students, 37.5% at UT Austin (Office of Institutional Management 

and Analysis, 2010).  Civil, Architectural, and Environmental Engineering and Chemical 

Engineering also have relatively high percentages of enrolled undergraduate women 

students (above 35%) and had higher response rates in this study.  Results from this study 

are therefore not inclusive of all engineering majors; however, there is opportunity for 

expanding the scope of research in future studies.      

As this study is focused on faculty mentoring female students in engineering, only 

the faculty mentors nominated by the 38 female student participants were considered for 

interviews.  Of the female students participating in the online survey, 2 provided 

demographic information only, 2 acknowledged a lack of faculty mentoring in 

engineering, 5 nominated only one mentor, and 29 nominated multiple mentors.  Though 

students were asked in the survey to nominate faculty mentors in engineering, several 

chose to nominate student affairs practitioners or faculty members from other colleges or 

schools at UT Austin.  For example, student affairs practitioners were often listed 
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alongside the names of faculty members as valuable mentors, with ten mentors from 

academic advising and student support service programs being mentioned.  Women 

students also identified 8 faculty mentors from the College of Natural Sciences and the 

College of Liberal Arts who had served as mentors, and 23 faculty mentors from the 

Cockrell School of Engineering.    

Regardless of the university college/school, the 31 faculty mentors nominated by 

women ranged in rank from non-tenure track (7), assistant professor (8), associate 

professor (6), to professor (10).  In general, the full professors tended to be nominated by 

only one or two student survey participants, whereas the junior and non-tenure track 

faculty tended to be nominated by three or more of the survey participants.  To protect 

the identity of the faculty interview participants, their specific engineering departments 

have been withheld.  However, the majority of faculty receiving multiple student 

nominations were in the departments of Civil, Architectural, and Environmental 

Engineering; Chemical Engineering; and Mechanical Engineering.    

Semi-structured Interviews 

Two 60-minute semi-structured interviews were conducted with the student, 

faculty, and student affairs practitioner participants.  After an initial e-mail request to 

participate was accepted (Appendices B, C, and D), I sent a letter outlining the specific 

details of the study including the selection criteria and the interview process.  Prior to 

each first interview, I required participants to complete a letter of informed consent 

(Appendix E).  The semi-structured interviews focused on how mentors/mentees make 

meaning and conceptualize mentoring and how these relationships are situated within the 
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context of the institution.  The first interview established rapport with the participant and 

allowed for the collection of base-line data, focusing on the narratives of the participants 

(Appendices F, G, and H).  The second interviews contained follow-up questions that 

touched upon the themes that emerged from the survey and first interview. Other 

questions included describing the culture and climate of the engineering department, the 

issues and problems facing the mentors and mentees, and the potential challenges their 

mentees may face in the engineering program (Appendices I, J, and K).  Each of the 

participants were interviewed in a location and time convenient for them.  All of the 

interviews were recorded, transcribed, and analyzed.  

In addition to participating in the online student survey, six of the 38 women 

engineering students indicated they were interested in further conversations about faculty 

mentoring undergraduates in engineering by providing their e-mail contact information 

on the survey.  I contacted all six students via e-mail asking if they were willing to 

schedule an interview with me about their mentoring experiences in engineering, and of 

the six students who were initially interested in participating, three female students 

responded and scheduled interviews.  The students were all in different stages of their 

undergraduate careers, ranging from a senior to a sophomore.  Two of the students were 

currently enrolled in engineering majors, the third switched to an education major after 

her first year in engineering.  These students likely responded because they had strong 

faculty-student mentoring experiences, both positive and negative.         

 Within the online survey, women undergraduate students nominated 23 faculty 

mentors within the Cockrell School of Engineering and 8 faculty mentors from other 
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colleges and schools across the campus.  As my study is focused on engineering faculty 

mentoring women undergraduate students, I utilized a purposive selection technique to 

narrow the sample to the faculty members who were identified in the survey by multiple 

women student participants and who also held a teaching appointment in the Cockrell 

School of Engineering for at least one year to 16 faculty members.   

I emailed each faculty member to inquire whether he or she would be interested in 

participating in two semi-structured interviews about his or her mentoring experiences 

with undergraduate students.  Of the faculty I contacted, nine responded to indicate they 

would be interested in participating.  However, only six faculty members actually 

participated in the interviews, as three of the faculty members were unable to schedule 

interviews due to health reasons or time constraints.  The final sample consists of three 

women faculty and three male faculty members.  Two of the interviewees are senior 

lecturers, two are assistant professors, one is an associate professor, and one is a full 

professor.  As the Cockrell School of Engineering only has 31 tenured/tenure track and 

14 non-tenure track women, the specific departments, ranks, age, and race/ethnicity of the 

faculty members will not be reported to protect the identities of the participants.        

Student affairs practitioners in the Cockrell School of Engineering were recruited 

to participate based upon their nominations by multiple women engineering students in 

the online survey.  Both participants were women who had engineering industry and 

student affairs experience.  They agreed to participate in two one-hour semi-structured 

interviews to discuss mentoring experiences in engineering from the student affairs 

perspective. 
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Data Management and Analysis 

For data management, I utilized a digital recorder to capture interviewee 

responses during the semi-structured interviews.  All interviews were archived with 

password protection and no identifying information until transcriptions were created.  

Data analysis occurred during and after data collection, with coding and analysis 

informed by the constant comparative method (Glaser & Strauss, 1967; Merriam, 2001; 

Stake, 2005).  I reviewed transcripts from the semi-structured interviews employing an 

open ended coding process using HyperResearch, a qualitative research software 

program.   

I reviewed all the transcripts multiple times before developing a preliminary 

search for correspondence and patterns.  Utilizing observer’s comments and memos to 

myself and comparisons to the research literature, I focused on critical thinking and 

reflection (Bogdan & Biklen, 1992).  With each reading, I searched for emerging patterns 

and themes, which were then clustered together and given an initial coding.  Next, I 

sorted and grouped the responses by research question, highlighting relevant information.  

This process led to the development of a master-coding list with response categories.  

Using the master-coding list, I coded the transcript of each participant.  I then reviewed 

all of the transcripts a final time in order to verify the findings and emerging themes were 

consistent with the data.  

For the first research question, regarding how mentors and mentees make 

meaning and conceptualize the act of mentoring, I utilized the participants’ responses 

from both interviews.  For example, I focused on how faculty members and student 
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affairs practitioners became mentors, as well as how student mentees sought out mentors.  

With regard to the second research question of these mentoring relationships are situated 

within the context of UT Austin, I focused primarily on responses from the second 

interviews to develop common themes that emerged from the participants’ narratives.  

For the third research question, identifying the implications that emerge for retention and 

representation of women undergraduate students in engineering, I reviewed responses 

from both interviews and reflected on the research literature to identify potential 

implications for faculty, students, and student affairs practitioners. 

Validity 

In order to address validity threats, I utilized strategies suggested by Denzin 

(1989), Seidman (1991), and Stake (1995, 2005).  For the study, I methodologically 

triangulated the data by using multiple data sources including the online survey and 

multiple interviews with faculty members, students, and student affairs practitioners.  I 

also used investigator triangulation by presenting my data analysis to members of my 

dissertation committee throughout the study in order to challenge my interpretations and 

assumptions.  For descriptive validity, I audio-recorded all of the interviews and 

transcribed each interview verbatim.  As the interviews were semi-structured, I also 

revealed aspects of my own identity and perspectives to the participants.  Whenever 

possible, I asked participants for clarification on points throughout the interviews and 

subsequent member checking through feedback on rough drafts. 
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Limitations 

As Yin (2003) and Merriam (2001) note, there are strengths and limitations 

associated with qualitative case study research.  For instance, the length and scope of the 

study is bounded and therefore limited, as the research takes place over the course of two 

semesters at one higher education institution.  The number of participants in the study is 

limited with only 6 faculty mentor participants, two student affairs practitioners, and 3 

undergraduate student participants.  Additionally, not all engineering departments were 

represented in this study because student participation was not even across majors in the 

online survey.  This lack of participation may be attributed to a lack of faculty members 

mentoring undergraduates in these departments, a lack of response to my request for 

participation, or other reasons.  Therefore, the findings of this study are not generalizable 

to the entire population of mentors and mentees in engineering programs at UT Austin or 

at universities nationally.  In addition, the lack of gender and racial/ethnic diversity in the 

faculty ranks in engineering made it difficult to find a truly representative sample.  An 

assumption was made that the interviewees and survey participants would be honest 

about their experiences with mentoring and that their responses were reflective of their 

natural behaviors regarding mentoring.  I also assumed the social constructs and biases of 

the researcher and participants played a role in the research process.  

Summary 

This study explores the mentoring experiences of six engineering faculty member 

mentors, two student affairs practitioners, and three undergraduate women student 

mentees at a large research university through case studies.  A case study approach 
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allowed for a descriptive analysis of the meaning-making processes and benefits from 

engineering faculty-undergraduate mentoring relationships.  In addition, the site location 

in which the mentoring relationships were embedded greatly impacted their formation 

and conceptualization.  Explored in more detail in Chapter 4, the participants’ profiles are 

briefly introduced in Table 2.   

 

Table 2: Participants 

 

Name Rank/Class/Appointment Gender 

Amy Wilson Non-tenure track faculty Female 

Cynthia Parker Tenure track faculty Female 

Dorothy Thomas Tenured faculty Female 

Christopher Taylor Non-tenure track faculty Male 

Daniel Harris Tenure track faculty Male 

Brian Lewis Tenured faculty Male 

Anne Williams Senior student Female 

Claudia Martinez Junior student Female 

Kim Phan Sophomore student Female 

Katherine Young Student affairs practitioner Female 

Stephanie Lopez Student affairs practitioner Female 
 

 

 

 

 

 



 81 

CHAPTER 4: PARTICIPANT PROFILES 

 The following chapter introduces and provides participant profiles of the six 

engineering faculty mentors, three undergraduate engineering women students, and two 

student affairs practitioners participating in this study.  Background information is 

included about each participant, a brief snapshot of personal history and experiences, 

prior to moving forward into analysis.  I assigned pseudonyms to each participant and 

generalized information that could be utilized to identify an individual, such as 

undergraduate institutions, age, or geographic locations.  In addition, as mentioned 

earlier, I removed specific rank, college department, and race/ethnicity for the faculty 

mentors to protect their anonymity due to the small numbers of women and 

underrepresented faculty members within the Cockrell School of Engineering.    

Faculty Mentors 

 After undergraduate women engineering students nominated faculty members, I 

sent requests to faculty members inviting them to participate in the study.  Several faculty 

members chose not to participate for various reasons, including medical problems and 

time constraints.  Other faculty members chose not to respond to the participation 

requests.  The six faculty members who participated in this study were nominated by 

multiple undergraduate women students and were excited to share their mentoring 

perspectives and experiences.  In some cases, male students participating in the online 

survey also nominated several of the faculty mentor participants, providing evidence that 

the faculty members were selecting a diverse group of undergraduate student mentees.  

When asked about the types of student mentees they tended to mentor, faculty members 
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emphasized that they were looking for successful undergraduates regardless of race, 

ethnicity, or gender.  

 Overall, the faculty mentors had formative mentoring experiences that greatly 

influenced their conceptualization of mentoring.  These faculty members care 

passionately about teaching and mentoring undergraduate engineering students.  All six 

mentioned that college was an expectation, with several noting they had parents who 

were either engineers or science teachers.  While four of the interview participants felt 

they followed a “traditional” route to the engineering faculty, two of the women 

participants described their pathway to faculty as being “nontraditional.”  In addition to 

teaching courses and leading labs, many of the faculty members also served as advisors 

to student organizations and provided guidance on course scheduling through their 

departments.   

 Amy Wilson 

Nominated by three women undergraduate students on the online survey, Amy 

provides significant “encouragement for the future.”  Another student said, “she is always 

available to talk to students and discuss their problems/concerns.”  The first mentor Amy 

remembers is her fourth grade teacher.  For her, having an older mentor who believed in 

her at such a young age was a very powerful experience, “she just thought I was hot stuff 

and could do anything.”  When her teacher decided the class would perform Hansel and 

Gretel, “she handed me the book, the story, and said write a play.”   Amy fondly recalled 

the experience:  
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So I wrote the script as a fourth grader and then we had auditions for roles and I 
auditioned for the witch and I got the witch (laugh). We did this production of 
Hansel and Gretel which was just very important, it was my play, and playing the 
witch was really fun because you know (cackle) and a little boy actually, we did it 
for the younger grades for first, second and third, and this little boy ran screaming 
out of the auditorium. And I thought wow, power! (laugh) And then of course I 
decided from that experience that I wanted to be an actress, you know, so that 
took a while before that went away.  
 

The importance of having a mentor who believed so strongly in Amy’s ability during a 

formative time in her life affects the ways in which she mentors today, “she was just 

very, just believed in me so much.”  Unfortunately, her mentor passed away only a short 

time after fourth grade.   

During the summer between fourth and fifth grade, I'm going to start crying, I 
remember walking down to the sweet shop or wherever they had newspapers and 
there was this big picture on the front, she'd been killed in a car accident on the 
way home from a wedding.  She felt I could do a whole lot of things and I think 
her sudden death was really tough for me.  

 
Amy came from an educated family where it was expected that she would attend 

college and she attended a large private university on the East Coast for her 

undergraduate degree.  She explained:  

My mother was actually on her way to graduate school when I went to college, 
which was interesting, so we were in school at the same time.  And so I don’t 
even think I thought much about it, it was just going to be, going to happen.     

 
She obtained her master’s degree overseas and it was during her graduate studies that she 

met her future husband.  After getting married, she had a child before pursuing her 

doctoral degree at a small private college.  After receiving her doctorate, Amy taught at 

several colleges before working for a woman-owned consulting firm and ultimately 

teaching at UT Austin.   
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Throughout both interviews, Amy often discussed how she once used to describe 

herself as a double anomaly in engineering as a woman and a non-tenure track 

engineering faculty member.  She also remembers clearly when the engineering field had 

fewer women faculty members.  

Identity issues were paramount for me.  They were a big part of my daily life 
because I was the only woman in the room at meetings.  But that changed pretty 
quickly and I helped make it change.  That was exciting.  I think at that point 
somehow internally, I realized I had the choice of kind of backing into the 
shadows because of that and just doing my job, just teaching or coming forth and 
saying why don't we have more women in this department?   

 
Amy’s first mentoring experience with students was not with undergraduate students, but 

rather with graduate students when she ran an informal discussion group about climate 

issues in engineering.  

We met bi-weekly or monthly, something every two weeks or so, and just talked 
about issues they had run into in the classroom, their advisors, their time here. 
Without naming names, but that the climate was really different for women that 
intentionally or not, there was a lot of fairly mild but definite difference in the 
treatment of women.  There were a lot of stories, I'm trying to remember some of 
them.  I experienced some of them myself, of course. 

 
Her experiences as a woman in the engineering school influenced her decision to play a 

critical role in the creation of the Women in Engineering Program on campus.  In 

comparison, Amy talked about the current climate, noting that significant and “proactive” 

changes are occurring, including more women faculty hires overall and the first woman 

chair in engineering at UT Austin.   

Cynthia Parker 

Identified as a mentor by four undergraduate women in engineering, Cynthia is a 

junior faculty member in engineering.  Students were impressed that she would “agree to 
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meet one-on-one to discuss future career plans such as going to graduate school.”  

Another said that Cynthia was “cheery and eager to help students” which helped the 

student approach her and ask about future classes and career decisions.   

Cynthia attended a prestigious, private university and lived in a freshmen dorm 

her first year in college.  Cynthia quickly realized that while she appreciated being with 

other freshmen as she acclimated to college life, she learns best by identifying peer 

mentors who can help her navigate the challenges undergraduates face in becoming 

acclimated to college life.  

Well, for me, I think it would be better to be in a four year dorm because I usually 
do well when I find somebody that's a couple years ahead of me that's in the spot I 
want to be and then I say well how did they get to where they are and what can I 
copy.  So I think my freshman year was actually a little aimless because I did not 
have that. 
 
Her parents have doctoral degrees, which influenced her original major path.  

After taking several math classes and a summer research project in her junior year of 

college, she began to consider other majors.  

I always thought growing up that I'd be a mathematician until my sophomore year 
in college when I was taking two math classes at the same time.  I thought, 
hmmm, maybe I don't want to be a mathematician after all.  And so I was looking 
for something that would be very applied and very practical, and I sort of took a 
circuitous path to finding engineering because I didn't actually know what 
engineering was when I was an undergrad.  I ended up doing a summer research 
project with someone in engineering and I thought, you know what, this is what I 
want to do.    

 
She felt that engineering was a good fit because “I like figuring things out. I'm very 

technical, I like all of the details.  I think one reason I went into science is because I like 

mystery stories, I really like to figure everything out and I make things.”  While an 
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undergraduate, she met the man who would later become her husband.  They “took turns” 

following each other across the country as they pursued graduate degrees and job 

opportunities.  With her husband a native Texan, they eventually ended up in Austin.   

Cynthia decided to become a faculty member partly because her parents had 

doctorates and were faculty members, and partly because of the research and teaching 

aspects her doctoral mentor introduced her to. 

I really liked the research, this open-ended idea, which is sometimes too open-
ended, but you get to craft your own fate.  And then during my PhD, my advisor 
was really just this wonderful person and that helped a lot.  He created a group 
where everyone did a good job of working together and helping each other.  They 
were creative and really knew their science and were excited about it.  And so it 
was just a fantastic experience. 

 
Like Amy, her identity as a woman plays a role in her tenure-track life, “when I was 

younger, everyone would talk about the gender thing and I didn't get it, I mean I could 

understand what they were saying but I didn't really understand it.”  Now as a faculty 

member, she feels “it's really hard to have kids and try to do the tenure track thing, and 

now I totally understand all of these arguments that people would say.”  Having found a 

network of women on campus has helped her in a typically male-dominated field. 

The female stereotype, and it's kind of discouraging, but a lot of it applies to me. 
About the female stereotype, so I like working with other people whereas the 
male attitude is you sort of, I've heard it described as being very territorial, like a 
dog.  You find your area, you want to do it all by yourself, mark your territory and 
that's yours.  Whereas the female approach is very collaborative, working 
together.  I'm not very good at being bossy or telling people what to do.  I like to 
try and have it be working together.  So it's kind of disappointing to me, but I 
think I fit almost all of the female stereotypes. 

 
Beyond working with undergraduate students in the classroom, Cynthia also runs a lab 

and advises a student organization on campus. 
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Dorothy Thomas 

Dorothy believes she “wears a lot of hats” and describes herself accordingly as a 

woman, mother, teacher, and engineer.  She also advises several student organizations on 

campus.  A tenured faculty member in engineering, Dorothy was mentioned by seven 

undergraduate women engineering students as a mentor in the online survey.  One student 

in the survey described her as being “very kind and one of the only faculty members who 

can recognize me in a crowd of people, the only faculty member who would greet me.”  

Another said that “she’s genuinely interested in my progress and future career plans. 

She’s gone out of her way to help me and has helped me contact other offices about 

different problems I’ve had.”   

 Dorothy went to a flagship university for her undergraduate degree.  Her mother 

was a chemistry teacher and her aunt was a librarian, both encouraged her to pursue her 

love of math and science.  Her aunt often shared scholarship opportunities and programs 

with Dorothy and her siblings throughout their childhoods.     

College was always talked about my whole life, and so this was something I 
always wanted to do from a child.  It was always in the back of my mind that this 
was what I wanted to do when I graduated high school. 
 
As an entering freshman undergraduate student, she wanted to choose a science 

major.  However, her advisors not only did not support her decision, but convinced her to 

register for a non-major specific science course.  

A lot of them said, maybe you should try something else, maybe you can see how 
you do in that.  They said don't get your hopes up, but we'll allow you to take this 
course and you can kind of see.  And of course I enjoyed it.  I really loved it. 
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She remembers calling her mother for advice, “the advisors said maybe I shouldn't do 

this.  And she was like don't let that stop you.”  She was also encouraged by a faculty 

mentor to pursue a science major and he later offered her a position in his lab to conduct 

undergraduate research and present at conferences.  

I was reinforced by the professor who said give it a try.  I ended up working with 
him in his lab while I was there, so it was good.  I don't know exactly what would 
have happened had I had somebody who was very discouraging in the beginning. 
Maybe you doubt yourself and that sort of thing, but he said give it a try and if 
you like it, stick with it.  And I did, and so it was really wonderful.  You know, 
there were quite a few challenges in the sense that the country was coming to 
grips with what it means to have inclusion.  I guess I was among the first of that 
wave of that time in many of my classes and things like that.  So that was a little 
bit different.  People didn't know exactly what to expect.  There were some old 
stereotypes, you know, that sort of thing. 
 
She describes her journey to faculty as being nontraditional and a “long span or 

interrupted career.”  After her undergraduate degree, Dorothy worked in industry before 

going to graduate school.  Her exposure to new technologies at her job led her to consider 

exploring a new career path.   

Prior to that, I wasn't familiar with that area.  I didn't know anybody working in 
that, but I got really excited about the kinds of things they were doing and so I 
thought this is something I want to do, pursue at least.  And so then I started on a 
master's program.  At that time, my company would allow you to take one course 
a semester and reimburse you. So that was good and that's the way I started.  

 
After obtaining her master’s degree, Dorothy worked at a university conducting research.  

When her husband received a job offer at another university, they moved and she became 

a “full-time homemaker.”  While at home, she continued to stay abreast of the latest 

research by writing research article abstracts.  When her husband took a full-time job at a 

university, she decided to pursue her doctorate.   
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 Though her dream job originally was to work in industry for a company like IBM, 

Dorothy was assigned a teaching assistant position during the doctoral program.  While 

initially apprehensive, she quickly discovered how much she enjoyed working with 

students.  

And oh my gosh, I was so fearful.  First of all I had an early morning class and it 
requires a lot of instrumentation and I was always nervous that something was 
going to break down and I wouldn't know how to repair it, there are all these 
students looking to you.  And I just thought, oh my gosh, is there any way that I 
don't have to do this?  And one of my colleagues, who was the head of the TAs at 
that time, said you have to do this.  So I did, and I enjoyed it!  But teaching, being 
a TA, really was revealing in the sense that you never learn things as well as when 
you're going to have to tell somebody else and they may ask you a lot of stuff.  
You know how that goes! [laugh]  I thought, I like this.   

 
When an opportunity for a faculty position came available, she interviewed and was 

offered a position at UT Austin. 

Christopher Taylor 

 Christopher was mentioned by four students as a faculty mentor, as someone who 

“knows a lot about industry, what you need to do to get your foot in the door.”  A non-

tenure track faculty member, he runs a lab and teaches several courses.  Like the other 

faculty members, he thought college “was a necessary thing to do.”  His formative 

experiences in high school led him to consider engineering.   

It's a cliché story, but I had a good physics and chemistry instructor in high 
school, had a very good math instructor in high school, so that made math and 
physics and chemistry enjoyable and led me into engineering.  I've always liked 
doing things with my hands, constructing things.   
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He also acknowledged that the national emphasis on the space program, “tended to make 

science kind of cool, that directed me toward engineering.”  Christopher attended public 

institutions for both his undergraduate and master’s degree.  

And this is a little ineloquent, but it's the truth.  So my wife was a year behind me, 
she was an education major.  And she had to do an extra year of school so I 
needed to kill a year, and I killed a year in graduate school, which turned out to be 
a good experience.  Graduate school and then I went to work for an industrial 
company...and then I decided I wanted to go back and get a PhD, primarily 
because it was just a degree that nobody else had.  

 
Like Cynthia, Christopher chose his doctoral program because he wanted to work 

with a specific faculty member.  While an undergraduate student, the faculty member 

who would later become his mentor in the doctoral program, visited his campus.     

He had a relationship with faculty members at the university and he, we do an 
accreditation at the engineering college and so they had him come in and actually 
look at the program.  I happened to be one of the undergraduates chosen to talk to 
him when he was there, so that kind of actually steered my life course.  It was an 
interesting experience. 
 

After graduating with his PhD, Christopher went to teach at a public university for two 

semesters.  He quickly realized that he missed the infrastructure, students, and funding he 

had become accustomed to in his doctoral program and when recruited to work again in 

industry, he accepted.  He worked as an engineer for nearly a decade, until his doctoral 

advisor suggested that he consider a position teaching at UT Austin and Christopher 

pursued the opportunity.     

 His mentoring experiences with faculty members at all stages of his education 

greatly influenced the ways in which he teaches and mentors today.  However, one 

particular faculty member at his undergraduate university shaped his teaching approach 
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with students, “my door's always open, his door was always open.”  He recalled, “I think 

he provided guidance on ok here's what you do with students, here's how you interface 

with students.”   

There was a faculty member there who, picture's on the desk here actually, who 
was extremely influential in a whole bunch of different areas, but he was a teacher 
first.  He didn't have very much research going on and he started his academic 
career when you could still actually do that, you didn't have to have a large 
research footprint and he was an outstanding teacher.  He was selected toward the 
end of his career to be a university professor and work in their teaching 
effectiveness program.  
 

Christopher also recalls how his co-workers in the industry guided the ways in which he 

mentors. 

They had maybe three guys who were near retirement and they brought them into 
this engineering group and they had, probably, I don't know this, but I think they 
had been told that part of their job function was to mentor the younger engineers. 
And I had one who was really good, he would sit down and explain with a pencil 
how all of the different things worked.  So it was a good experience.  And what 
carried forward from that experience, well if you're going to teach somebody 
stuff, here's how you do it.  You sit down and take time to do it, you sit down and 
spend time with them so that they'll understand. 
 

Daniel Harris 

 Daniel is a tenure track faculty member in engineering and was nominated by 

three women engineering students.  One student noted that he had “a very approachable 

vibe” and “this made it easier for me to talk to him during office hours to talk about my 

career path.”  Daniel always knew he really enjoyed science and originally wanted to be a 

neurosurgeon when he was growing up.  Like one of the student affairs participants, 

Daniel realized that going into the medical field was probably not the best fit because “as 

time went on, you don't do much science after you take the science courses in medicine.”  
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Daniel says that while he did not have many mentors before college, he always solicited 

advice from people:   

I just try to collect advice across the way and filter it internally.  So definitely a lot 
of exposure from parents in terms of kind of giving advice, setting ground rules 
types of things.  Really putting me on a good path, and then a lot of teachers along 
the way, but not necessarily, I'd say more of an informal mentoring type thing. 
 
In high school, several people suggested he look at engineering, so he decided to 

pursue it as his major at the large public university he attended.  One of Daniel’s mentors 

was a faculty member he met and worked with all four years as an undergraduate.   

He was an interesting mentor because he didn't actually know what he wanted to 
do for his career back then.  He always told me this story that he, and it's kind of a 
twist of fate and destiny in this one, he went to this fair at the beginning of the 
year because he was undeclared.  And they had this 10 or 12-sided pencil with 
different majors written around it, one of those really large ones.  So he said he 
just took it one day and flipped it up in the air and it landed down and engineering 
was face up, so he went into that as his major.  And he enjoyed it and excelled in 
that, became a faculty member there. 

 
Daniel acclimated quickly to college life despite the size of the university, as he lived in 

the residence halls and his engineering major was a relatively small program. 

I lived in the dorms while I was there, so you get immersed pretty quickly in the 
overall environment of the university.  And then the engineering major as a 
whole…was a very small collection.  I think we had 30 people in our class?  So for 
a very large university, not as large as here, but half the size of this one…to have 30 
people taking all the courses with you is a very small environment.  So you have 
that little microenvironment. 
  

In the last three years of his undergraduate experience, Daniel had the opportunity to be a 

resident assistant in his residence hall where he feels he gained great mentorship training.  

During his time as a resident assistant, the World Trade Center in New York City and the 

Pentagon in Arlington, Virginia were targeted by suicide attacks on September 11, 2001.  
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His campus experienced several other tragedies that fall semester, and as the resident 

assistant for a mostly freshmen residence hall, he remembers the time vividly. 

They come to college, getting acclimated being away from home, and tragedy, 
tragedy, tragedy across the way.  That was a very difficult time to have to kind of 
balance those types of things.  There were resident directors, essentially, that we 
had in the buildings but it was the type of thing that you're not really trained for.  
It's one of those things you hear how to do it but then it's thing after thing after 
thing, it's more of the long-term issues that it has involved.  
  

 Though Daniel did not initially know he wanted to become a faculty member, he 

always enjoyed teaching and research.  As a student, he served as an informal peer 

mentor by running a study group for people in his classes.  

I always had these kind of mentorship times where if you want to put it that way, 
where essentially I would run study groups for people in my class before exams and 
reteach the material.  And ended up having eight or nine people who would come.  I 
would make up fake problems for exams and things like that, and actually our 
cluster, so again out of 30 people right so you have eight, our cluster always had 
like a 15% higher average than the whole of the class.  

 
 Like a few of the other participants in this study, Daniel feels he wears several hats 

in his role of faculty member.   

I guess I see myself in different ways. I see myself sometimes as a teacher or a 
professor, I mean obviously, to students.  Sometimes you have this other hat, kind 
of in a way, you have this teaching side and you have this research side and in a 
way you kind of wear every hat that you would have in a company.  You know, 
sometimes you feel like the CEO, sometimes you feel like the HR department. 
Other times you're the lawyer or publicity, or the conflict resolution department.  

 
In addition to teaching classes and running a lab, Daniel advises students on courses and 

gives presentations to student organizations.   

This afternoon I'm talking to the freshmen about the types of stuff we do in terms of 
our research, what undergraduate research is like, and stuff like that. And then 
thirty minutes later, I'm talking to graduating seniors about graduate school.  One of 
the engineering honor societies wanted me to come and help give a presentation on 
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what it takes to apply to graduate school, what the application process is like, 
selection process, different grant fellowships that are available. 

 
Brian Lewis 

 Brian was mentioned by four students and is a tenured faculty member in 

engineering.  One student described him as being “such a brilliantly intelligent man that 

at first he was a bit intimidating in class, but when I went to go talk to him during office 

hours he was very nice and gave useful advice.”  Like the other faculty members, Brian 

expected to attend college, noting that his environment played a critical role, “My parents 

had college degrees and my brother had a college degree, all of my friends were going to 

college.  It was just the expectation.” 

 Initially, Brian intended to go to college and become a writer, but his guidance 

counselor encouraged him to consider engineering.  At the same time, he recognizes his 

family may have played some role in his decision, as well.  

I wanted to be a writer and the guidance counselor said that engineering was the 
hardest one to get into, so I should apply to engineering because I could always 
change my major to English, but going from English to engineering would be 
difficult.  But I think there's more to it than that because my father is an engineer 
and my grandfather was an engineer and my brother is an engineer.  So you know, 
it wasn't quite as coincidental that I ended up in engineering as I thought it was at 
the time. 

 
Brian attended a large public institution for his undergraduate degree where he was 

assigned a faculty mentor and advisor.  Unlike many faculty advising situations where 

interactions are limited to brief 15-30 minute class advising sessions once a semester, 

their connection became more of a long-term mentoring relationship and it has affected 

how he mentors students today. 
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You were assigned a faculty member who was the person you would go and see 
every semester to talk about the courses you were going to take the next semester 
and how things were going.  He turned out to be someone who I ended working 
with, took classes from.  When I went back to get my PhD, he was my advisor for 
my PhD, and to this day is a close friend.  So maybe that's why I have a soft spot 
for trying to find students and help students, because someone did that for me. 

 
After injuring himself while playing basketball as an undergraduate student, Brian 

remembers how his faculty mentor took an interest and supported him during his 

recovery. 

He found out I had gotten hurt because the university sent something to all the 
faculty saying I was in the hospital and it would be a couple weeks before I could 
start attending class again.  He just showed an interest.  He kept up with how I 
was doing and made sure I was still able to do class work even though I couldn't 
write.  So he didn't come to the hospital, he didn't give me flowers or anything 
like that, but he just showed an interest. 

 
In addition to having family members in engineering fields, Brian’s mother and 

grandmother were teachers.  He says he always wanted to be a teacher, even when he was 

considering a career with writing.  

My mom is a teacher, was a teacher, my grandmother was a teacher, so I think 
that was kind of in my genes.  And to this day, I sometimes wonder if I might go 
and teach in high school or teach in junior high school.  Because what I definitely 
see is the greatest potential for us to have an impact are with the youngest kids.    
 

By combining his love of teaching and being a practicing engineer, Brian often connects 

students with real world engineering issues.  His students and mentees have worked 

closely with him on engineering projects that really make a tangible difference in the 

community, “we should be able to come up with ways that we can work together, the 

students and the engineering practitioners to help the community here.”  Brian challenges 
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his students to be thoughtful engineers, by thinking through the social context beyond the 

design aspects.  

My experience has been that what we think somebody wants versus what they 
really want, aren't necessarily the same thing. So you know, this high and mighty 
kind of approach of we're going to come in and we're going to replace their roof 
because their roof is leaking, and aren't they going to really appreciate that. Well 
sometimes that's not really what they want or what they need, and you've got to be 
careful about that.  

 
In addition to his teaching and research, Brian is also an advisor for a student 

organization.  

Student Mentees 

 After participating in the online survey, six women volunteered to participate in 

further conversation about faculty mentors.  The three women who scheduled interviews 

with me had significant faculty mentoring experiences, both positive and negative, that 

they wanted to share.  In addition, the three women students are actively involved in their 

majors and co-curricular activities.  They all mentioned that being so involved had its 

downside, and believed time management was sometimes a challenge.  All three students 

felt they had a lot of resources at their disposal in the Cockrell School of Engineering, 

particularly as women and underrepresented minorities.  Though Kim switched majors 

from engineering to education, all three students talked about their pride in being an 

engineering student.  Both Anne and Claudia have parents who attended college, whereas 

Kim is a first-generation college student.  In addition to faculty mentoring, other types of 

mentoring by student affairs practitioners and peers played key roles in both their 

experiences and development as undergraduate students.   
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Anne Williams 

Anne is a white female senior, majoring in chemical engineering.  Originally born 

in northern Texas, she also lived in California for a few years before her family moved to 

Austin when she was in middle school.  In high school, Anne received informal 

mentoring from her chemistry teacher, an alumnus of UT Austin, both within the 

classroom and through a student club.  Unlike many high school students who typically 

have a teacher for one year, Anne was able to take three courses with her chemistry 

teacher, a progression of pre-Advanced Placement chemistry to Advanced Placement 

chemistry, and finally organic chemistry.   

I mean it wasn't anything structured or formal really, but the way she treated her 
students.  So I had her for three years, which is really rare.  And the classes kept 
getting smaller, so our organic chemistry class was maybe 15-20 people, I don't 
remember, but it was small so she knew us all.  You know, you build that strong 
relationship.  She was also the faculty advisor for the Chem Club, which I was 
president of, so we worked kind of I guess semi-outside of school and so that I 
think made it also a different relationship. 
 
Though initially worried that UT Austin was too close to her family and home, 

she decided to enroll due to her familiarity with the university, the prestige of the 

institution, her friends’ influence, and the financial package the university provided.   

I think I felt like I knew what to expect coming to UT and I knew the campus, I 
knew Austin.  And it's like, I lived in a dorm so I had my own thing and then 
when I wanted to go home it was easy.  I guess also, the schools that I got into, it 
ended up being Rice or UT and I got a lot of scholarships from UT and it's a state 
school so financially it made a lot more sense. 
 

Prior to attending UT Austin, Anne selected engineering as her major because she 

enjoyed the practical applications of math and science.   
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Most engineers say they like math and science.  I remember my mom encouraged 
me to participate in this activity before my senior year.  It was the honors 
colloquium at UT, and then the day before there's the WEP puts on, I forget what 
they call it, but they do a day before thing and they talk about all the different 
engineering majors.  I remember asking what's the difference between getting a 
chemistry degree and a chemical engineering degree?  Why would I want to do 
one versus the other?  And I guess what interests me about engineering is that 
there's a very obvious application of the science.  
 

At the same time, she acknowledges her friends and family may also have played an 

indirect role in her decision to major in engineering, noting that her father has a computer 

engineering degree, her mother has a computer science degree, and several of her high 

school band friends are also studying engineering.   

 While Anne notes that engineering is difficult, she sometimes finds it challenging 

to respond to people who do not have a background in engineering who question her 

choice of major, “I don't like when I tell people, oh what's your major, chemical 

engineering, and then they're like oh isn't that hard?  You know, it freaks me out.”  The 

summer before she attended UT Austin, Anne worked at a fast food restaurant.  Her co-

workers would ask her what she was majoring in, “I would tell them chemical 

engineering and they were like whoa.”  Anne found herself questioning her ability, “that 

made me kind of second guess myself, is this going to be way too hard?”   

I told them at the beginning I'm going to college in August and going to stop 
working.  But some of my co-workers who worked there full-time, basically, they 
were like, chemical engineering, oh my gosh you must be smart.  It's hard, I don't 
know how to respond to that either.  Yeah engineering's hard, but I can do it. 
 
Anne describes herself as being “really involved” on campus through her 

participation in several engineering student organizations on campus and as a peer mentor 

through the Women in Engineering Program’s Peer Assistance Leader program.  The 
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student organizations played a prominent role in her adjustment to college and 

subsequent undergraduate experience, as evidenced by the fact she mentioned them 

frequently throughout our discussions.  She initially struggled to establish a core group of 

friends separate from her high school friends, but found the organizations and her 

chemical engineering classes to be key factors in her growth and development. 

Especially Omega Chi Epsilon, which is the chemical engineering honor society, 
they have a room in the chemical engineering building where you can study.  It's 
like our office, there's a table and then we sell snacks and stuff.  So being part of 
that organization, when you join you have to spend two hours a week in there.  If 
anyone wants tutoring or just to help stock the fridge, the key is just to be in there. 
So just forcing yourself to be in there two hours a week you meet a lot of 
chemical engineers and other students. 
 

 Beyond her participation in student organizations, Anne serves as a teaching 

assistant and tutor for an introductory engineering course, “the first real ChemE class,” 

which is primarily comprised of approximately 60 second year students.  Anne also 

participates in a lab, conducting undergraduate research.  Anne intends to attend graduate 

school for her doctoral degree after graduation. 

Claudia Martinez 

 Majoring in civil engineering, Claudia is a female student from a coastal town in 

Texas.  A junior, she describes herself as “kind of like a sophomore” because she is a 

little behind in her coursework because of having struggled with one course in particular, 

statics.  A prerequisite for several of the engineering courses, statics is a course focused 

on the analysis of loads, such as force and torque.  Despite her challenges in statics, 

Claudia truly enjoys her engineering major.  Having grown up in a coastal town, she was 

drawn to civil engineering because of her interest in bridges and her love of math. 
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I kind of wanted to do a lot of different things, like vet, teacher, lawyer, interior 
design.  Everything interests me, but I live in Houston, which is near the water, so 
when I saw the bridges and stuff in the water, I wondered wow, I wonder how 
they build those?  And I really like math a lot, not really into science that much.  
But I really like math, even though I'm not that great at it, I really like to do it, so I 
figured, oh civil engineering sounds good. 
 

Claudia initially did not know what to expect from an engineering degree, noting she 

does not have a family member with an engineering background, as her father is a doctor 

and her mom did not complete college.   

Similar to Anne, Claudia is proud of her engineering major, “So when people ask 

what major are you in? And I say engineering, they're like, oh man, that's crazy! Like 

that's tough! It just feels good to be in it.”  She appreciates the practical applications of 

engineering concepts, particularly when the applications directly relate to working with 

people or helping design things people will be using to help others, and used one of her 

externship experiences to explain.  Through the Engineering Career Assistance Center, 

the Externship Program allows undergraduate students the opportunity to spend one day 

with an engineering company to experience what professional engineers do in the field.     

They talked about how they make the training areas for policemen and 
firefighters, how they make it unsafe because we have these conditions we need to 
make when we're designing highways and stuff like that that we need to follow, 
but they kind of go beyond those and test the stuff to make sure that the police 
officers can do well in those kind of situations, that way they can already have 
experience with the crazy situations.  So I thought that was pretty cool. 
 

Claudia also takes great pride in her Latino heritage, as her grandparents were born 

in Mexico.  She described her recent summer trip to visit her relatives still living in the 

Central and Southern parts of Mexico, contrasting it with her last visit in elementary 

school.     
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I got to see a lot of family, so that was really good because we hadn't gone with the 
whole family.  Like I had gone when I was in fifth grade for a wedding, but it's so 
different going when you're that age to right now.  It's a totally different perspective 
and it's just really neat to have seen the difference, too.  All those years, and then to 
go back again and it's completely different. 
 

 While Claudia is involved in several engineering student organizations, she 

spends the majority of her time with two female student organizations, the Society of 

Women Engineers and a campus-wide spirit and traditions organization that focuses on 

sisterhood and service.  She also serves as a Peer Assistance Leader (PAL) mentor to 

undergraduate students through the Women in Engineering Program (WEP).  Always 

involved in high school organizations, she felt it was important to be engaged in out of 

classroom opportunities in college. 

I was always involved in high school, so I wanted to bring that here, too.  Because 
I feel like even if I wasn't doing anything, I wouldn't know what to do with that 
time either.  Like I think I would just waste that time being like oh I have so much 
time it's okay, let me do this.  So I feel that this is team building and all that kind 
of stuff, meeting new friends. 

 
Being so involved in student organizations with a heavy course load does come with 

challenges, though.  Claudia felt her biggest struggle is with time management.    

The course load is pretty tough and the fact that I love being involved in other 
things also, the time management skills are something that I've always had a 
problem with.  I'm a big procrastinator, so I have trouble with the time 
management.  And some of the classes are kind of difficult. 
 

Kim Phan 

 Kim initially began her undergraduate journey in the civil engineering program 

but switched to an education major after her first year at UT Austin.  A first-generation 

student, her parents encouraged her to attend college because they had not had the same 
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educational opportunities.  Unsure about where she would attend college, Kim’s best 

friend urged her to apply to UT Austin.  Despite only taking a virtual tour of the college 

campus, she submitted the application. 

I got really lucky because my best friend applied here.  Called me the night 
before, and was like are you going to apply for Texas, the application is due 
tonight. (laugh) So I just applied to Texas and once I got accepted I realized I 
didn't want to go anywhere else.  I guess the only reason I went to college is 
because my parents wanted me to and I knew that I still had to figure out what I 
wanted to become later on, so this was kind of the opportunity.  I had a cousin 
that attended college and that's where she kind of became herself, too, so that 
made me look forward to college as well. 
 

 Having been accepted to UT Austin, Kim chose engineering because of her high 

school’s emphasis on math and science.  Her first semester went really well and she 

participated in several Equal Opportunity in Engineering (EOE) and WEP programs, 

including receiving a PAL peer mentor.  She also lived on campus and participated in a 

residential First-year Interest Group (FIG) program outside of the engineering school, and 

now serves as a FIG mentor to first year education students. 

When I was in engineering I felt really privileged, I guess materials-wise.  I had a 
lot of services available to me and they made it a point to let all the freshmen 
know all the organizations that were available, the career services, Equal 
Opportunity in Engineering, WEP, like they did a lot.  
 

 When Kim took her first class that was directly related to engineering, she began 

wondering if she should explore other majors and career paths. 

I sat there and I thought everything was really awesome and it was really cool. 
My professor brought in speakers, like his ex-students and they had gone off and 
built like a bridge to Dubai.  I think we had the bridge people come in.  That was 
the only one I remember, but there were a couple of distinguished architects and 
engineers that came in.  And yeah, it was breathtaking and I couldn't imagine 
myself in their feet basically.  I can't do that, there's no way.  And so I guess that's 
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when I started exploring different majors.  I knew that engineering wasn't 
something I personally wanted to do even though it was really awesome. 

At the same time, she was also taking an undergraduate studies course in education 

through her residential FIG program.  The faculty member and course material played an 

instrumental role in her decision to switch to education.     

His class, I think he really focused on getting his students really thinking about 
issues and getting them emotionally involved.  I think sometimes, by accident, we 
got too emotionally involved, but I think that was what he wanted.  For us to take 
the materials we were reading and learning about and apply it to ourselves.  And 
that's how I stumbled upon education, I found myself really tied to the kids' 
stories.  
 

 Unlike Anne and Claudia, Kim spent a significant portion of our conversation 

talking about identity issues, contrasting her experiences in engineering with those in 

education.  Having spent time in two different colleges at UT Austin, she provided a 

unique insight into underrepresentation at the university.  While in the civil engineering 

program she was aware of the gender gap, “I actually noticed during orientation I was 

one of the few girls in engineering and I remember telling my friends, my girlfriends, that 

it was so odd because I've never really seen that.”  In education she is equally aware of 

the gender dynamics, “The complete opposite is true for education. There's only like 

maybe a few guys peppered into the classes, and most of the time if there's a lot of males, 

they're usually kinesiology majors, which is a different field than mine.”  Kim notes, “I 

definitely notice that I'm part of a majority in education whereas in engineering I kind of 

felt I was more aware that I was a female in engineering just because the males noticed 

that I was not a male.”  Kim noticed underrepresentation in regards to racial and ethnic 

diversity in education, though.  
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I'm in bilingual education and that's a major with more Hispanic students. And so 
being a Chinese girl, or Asian American, I go to these classes and I forget that I 
am the only Asian one that these people might have in their classes because I'm 
further along in the degree.  
 

She says that she forgets sometimes, “but I always remember when I'm doing 

introductions, like talking, because they like to focus on linguistic background in 

bilingual education, and I always forget that I'm an Asian student in a degree that's 

focused on Spanish speakers.”  These experiences have, “actually become a huge part of 

my identity because I had to realize it. Because I forget, and my classmates are really 

impressed that I can speak Chinese sometimes and so that's become part of who I am or 

who I perceive myself as.” 

Student Affairs Practitioners 

 Both student affairs practitioners have experience in industry and student affairs, 

allowing them the opportunity to provide students with a unique perspective and support 

system.  Though the online survey asked only for faculty mentors to be nominated, 

multiple women undergraduate students mentioned Katherine and Stephanie as 

significant mentors during their undergraduate experiences.  The three students 

participating in the semi-structured interviews reiterated the integral role that student 

affairs practitioners play in student development.  

Katherine Young 

 Katherine was nominated by three students in the online survey.  One female 

student in the online survey said Katherine “advised me on staying motivated during my 

challenging scholastic years in engineering.  She motivated me to continue in engineering 
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when I felt that I was about to break.”  Another said Katherine “gave support and 

guidance throughout my freshman year.”   

Katherine’s first mentor was her high school science teacher, who invited her to 

be one of her lab assistants.  She describes her as, “very open and honest about things she 

was doing.”  In addition, Katherine’s mentor “was always in the summers going off to 

some new class to learn some new thing, whether or not she would be able to bring it to 

the classroom or not, she was just one of those life-long learners.”  Her high school 

science teacher, along with her mother’s encouragement, helped lead Katherine towards 

pursuing an engineering degree when her mother insisted she attend a summer 

engineering camp before her junior year in high school, “she made me go, and I say made 

me go...you know definitely not the way that someone between their sophomore and 

junior year wanted to necessarily spend part of their summer, but I went.”  The camp 

focused on the engineering majors at the university, including electrical, mechanical, 

civil, and mining engineering.  As Katherine describes, “not a lot of stuff that really 

grabbed my attention but my science teacher and my mom, they knew I was good in math 

and science and so they were kind of like here are some options.”  She  shared one of her 

camp experiences with me: 

There were probably only about 20 of us in that camp and we did this skit at the 
end for our parents and the counselors and stuff and I still have the hand written 
copy of it somewhere at my house and in it we basically were saying how none of 
us were going to go be engineers.  This was great, this was fun, thank you but this 
is not for any of us.  And then I kept up with a few of them through the rest of 
high school and the ones I kept up with, we all went into engineering. (laugh) 
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Though she did not find an engineering program that grabbed her interest at the summer 

camp, she later discovered biomedical engineering in her senior year of high school.  As 

Katherine was considering a medical career, she realized that might be one path for her to 

become a doctor.  When the university she chose for her undergraduate degree did not 

have a biomedical program, she chose a chemical engineering major.  After hearing about 

insurance and liability issues in the medical field, she decided to stay with engineering. 

As an undergraduate engineering student, Katherine was very active in the 

collegiate chapter of the Society of Women Engineers (SWE) at her undergraduate 

institution.  SWE is a national, non-profit educational and service organization that 

connects students and engineers through training, development, networking, and outreach 

opportunities.  The student organization connected Katherine with local professional 

engineers, as well as faculty members on campus.  Like many of the other participants, 

identity plays a critical role in Katherine’s life.     

Female, this is a big piece.  Engineer, I think is another one, when people ask 
what I do.  I'm an engineer even though I don't necessarily do hard core 
engineering, that's still very much a part of how I think and who I am, Longhorn's 
in there somewhere.    

 
For Katherine, identifying as an engineer is critical.  Though she no longer works in 

industry, she utilizes these past experiences in her role as student affairs practitioners, 

allowing her to connect closely with both student mentees and industry professionals.  

After graduation, Katherine worked in industry for several years before coming to work 

at UT Austin in a student affairs role.  Katherine’s unique combination of industry 
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experiences and student affairs training provides her with the opportunity to assist 

students’ developmental growth as both undergraduates and engineers. 

I think you know I have that unique experience of having been a student, having 
worked in industry, having some background now in the educational piece so I 
think that I can offer something to those students in a different way, and perhaps a 
different perspective than their advisors or the faculty.  
 

Stephanie Lopez 

 Stephanie went to an all-girls prep high school in San Antonio where she quickly 

discovered an affinity for geometry.   

That’s when I became aware of my natural ability to easily visualize things in 2 
and 3 dimensions.  From that point forward, I loved using numbers to solve word 
problems at the end of each chapter in my math textbooks.  When trying to select 
a college major, my dad asked me to think about what I liked in school thus far.  
 

As she enjoyed solving real world word problems and using math principles, her father 

suggested she pursue an engineering degree.  Stephanie attended a large, public 

institution where for her, “college courses in physics, engineering mechanics, and 

structural analysis were all about breaking down and solving real world word problems. 

 It was both challenging and fun.”  After receiving her undergraduate degree in 

engineering, she worked for several years in industry.   

She was open to change and exploring other opportunities, which led her to UT 

Austin.  From a student affairs perspective, she enjoys working with underrepresented 

engineering students while also being able to participate in the technical aspects of the 

engineering field.  She was mentioned by three women students in the online survey who 

described her as patient, “always available to help,” and contributing “time above and 



 108 

beyond what was required.”  Though her path to student affairs was a bit circuitous, 

mentoring younger students was always a part of her life.   

If you actually look at my resume as a young engineer I did a lot of outreach to 
middle school and high school students related to education and also to talk to 
them a little bit about engineering.  It's been a really great way for me to continue 
to work with young people from my community with a focus on education but 
still keeping me completely immersed in the engineering community, still talking 
about technical things and working with technical companies.  

 
Stephanie’s first mentor was her aunt, who mentored her from middle school through 

college, “I think back then when women in the Hispanic community were still tending to 

take traditional roles, she definitely broke from that mold and lived a different type of 

lifestyle than maybe other women did in my family.”  Her aunt continues to be a 

mentoring presence in her life, though the ways in which she is mentored have shifted, 

“she continued to be a mentor for me through college but in terms of how she could assist 

me with my engineering world, that changed a little bit.”  For Stephanie, the mentoring 

role changed and became, “more kind of a lesson learned in terms of being a woman and 

becoming an independent woman.” 

 Though her undergraduate institution had a program for women in engineering, 

she felt more connected to a program for underrepresented engineering students.  

Stephanie describes herself as multicultural or multi-race.   

I happen to be Hispanic and my father's family is Scottish and Irish, but because I 
was raised in San Antonio and most of the family I was surrounded by there was 
Hispanic, I'd say primarily, my identity is Hispanic, but I am definitely 
multicultural or multi-race. 
 

With her personal experiences as an undergraduate Hispanic woman in engineering, her 

technical background in industry, and her student affairs experience, Stephanie has a 
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unique window into the undergraduate engineering perspective that she utilizes to help 

her student mentees navigate the engineering pipeline.  

Say for instance, one of the good things about me being an engineer, there are 
other people who have my job across the nation that don't necessarily have an 
engineering background, they have an education background. So the value they 
bring to the table is they understand the learning process and how students learn 
and all that other stuff that relates to student retention and success, that's what 
their training is. My training happens to be engineering, so when I'm dealing with 
the student, when I'm needing to think about student affairs principles, I've got 
folks that I can go to, I can learn that and I can integrate it. But I can also draw 
from my engineering background and about what I know about the field based 
upon my own personal experiences to help a student navigate career options.  

 
Summary 

 This chapter introduced the participants interviewed in this study including six 

engineering faculty members, three women engineering undergraduate students, and two 

student affairs practitioners.  For the faculty members and student affairs practitioners, 

past mentoring experiences played a vital role in the formation and conceptualization of 

their current mentoring opportunities with undergraduate students.  Their negative and 

positive mentoring relationships as students influenced how they approached and 

reflected upon their roles as mentors.  The undergraduate students were particularly 

savvy in the ways in which they developed mentoring relationships with faculty 

members, as well as larger mentoring networks.  Through background information and 

key passages from our conversations, the participants’ experiences and identities 

provided context for how they make meaning and conceptualize their mentoring 

relationships. 
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CHAPTER 5: MAKING MEANING AND CONCEPTUALIZING 
MENTORING 

This chapter identifies and examines the themes that emerged from the semi-

structured interviews with the faculty members, students, and student affairs practitioners 

in light of my first research question, how mentors and mentees make meaning and 

conceptualize the act of mentoring.  As explored in chapter 3, meaning-making matters 

because the ways in which faculty members and undergraduate students conceptualize, 

understand, and negotiate mentoring relationships provide critical clues for addressing 

underrepresentation and retention.  First, I examine how mentors and mentees find each 

other, through formal and informal pathways.  The formal pathways include departmental 

advising by faculty members and prospective visits to campus as high school students.  

However, mentoring relationships between the engineering faculty members and their 

mentees in this study were largely informal.  The informal pathways include connecting 

in the classroom, similar research interests, struggling students, and advising student 

organizations.  As the majority of the participants in this study form their mentoring 

relationships through in-classroom interactions, I closely examine the faculty mentors’ 

pedagogical approaches to see how their purposeful classroom choices impact 

undergraduate student mentees and their likelihood to pursue mentoring relationships 

with faculty.  I then explore the behaviors and functions of engineering faculty mentors in 

light of Johnson’s (2007) eighteen mentoring functions and the multicultural-feminist 

mentoring model (Benishek, Bieschke, Park & Slattery, 2004).  I conclude the chapter by 
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identifying the ways in which faculty benefit from mentoring undergraduate women and 

underrepresented students in engineering. 

How Mentees and Mentors Find Each Other: Formal Pathways 

The ways in which undergraduate student mentees and faculty mentors find each 

other matter because the pathways influence how the participants conceptualize and 

make-meaning of the mentoring relationships.  Interview participants brought up in 

conversations how formal academic advising or prospective student campus visits 

between a faculty member and undergraduate student could develop into mentoring 

relationships.  However, in the majority of cases, academic advising and campus visits 

were more of coaching and/or role modeling relationships with brief interactions between 

faculty and assigned students.  As a career function, coaching “enhances the junior 

person’s knowledge and understanding of how to navigate effectively” within an 

organization (Kram, 1988, p. 28).  Coaching may include providing advice on which 

courses to take or which faculty members are recognized in the department.  Role 

modeling, a psychosocial function, occurs when a “senior colleague’s attitudes, values, 

and behavior provide a model for the junior colleague to emulate” (Kram, 1988, p. 33) or 

in some instances, reject.  The formal pathways tended to result in one-dimensional, 

short-term relationships.  Faculty members and students did mention a few instances 

where formal interactions did develop into successful, long-term mentoring relationships, 

but these appear to be the exception.    
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Academic Advising by Faculty Members 

Both students and faculty members mentioned the advising relationships as 

providing a valuable opportunity to impart knowledge about navigating the academic 

arena and becoming an engineer.  Students and faculty members felt the academic 

advising relationship included a valuable role modeling opportunity to share “what an 

engineer is and does.”  These coaching and role modeling relationships differed from the 

more extensive, long-term mentoring relationships discussed in subsequent chapters.  

While coaching and role modeling relationships may occur outside of a mentoring 

relationship, Kram (1988) notes that these functions may also serve as aspects of a more 

long-term and substantial mentoring relationship.    

These brief faculty advising sessions each semester represent a larger shift in the 

history of higher education, a shift away from faculty advisors to the development of 

student affairs as a profession and the emergence of academic advisors (Brubacher & 

Rudy, 2004; Komives, Woodard et al., 2003; Nuss, 2003).  Each faculty participant had a 

slightly different view of these advising relationships, but they overall agreed that these 

relationships were typically focused on guiding the student about course scheduling.  

Johnson (2007) and Schlosser and Gelso (2001) caution that these advising relationships 

are not necessarily mentoring relationships, as the advisor and advisee may only be 

focused on technical guidance.  

Though each engineering department had slightly different requirements for 

faculty advising, the majority of students are encouraged to meet with a faculty member 

prior to each registration period for the upcoming semester for 10-15 minutes to have 
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their advising bars cleared.  Many of the faculty members in the larger departments have 

substantial advising loads each semester, ranging from 50-80 students.  One of the faculty 

participants described the general premise behind the face-to-face advising sessions in the 

first interview: 

They have to actually come here with their little sheet filled out with what I'm 
going to take next semester, how much I need until I graduate, how I'm going to 
be on track to get my requirements done, here are my other requirements, what I 
want to do, and do I have any questions for my faculty advisor. 
 

This example illustrates the extensive agenda that faculty members need to cover in a 

brief advising meeting.  While the faculty members are able to provide both coaching and 

role modeling functions for students, these brief interactions are very different from the 

more extensive mentoring relationships that will be discussed later in this chapter.    

Daniel, from the faculty perspective, agrees that the advising relationship is 

usually different from mentoring, “I think if they're coming for the pre-arranged faculty 

advising where you have to get someone to sign off for classes, they're not really getting 

the best mentoring experience.”  Instead, he juxtaposes the advising experience with the 

students who approach him informally, “The ones who seek out and want to talk to you, 

those are going to be the people who are going to be the best mentees, because they 

actually are coming in to learn or talk about something.”  From the student perspective, 

Anne agreed, “I've found the more formalized things where you're just assigned someone, 

if you don't have a connection with them, it just doesn't work.”  Kim also talked about the 

advising experience with her assigned faculty advisor.  She described the first time she 
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met with him, noting her lack of comfort and trust in disclosing her doubts about 

continuing in engineering despite her high grade point average.  

By the time they had us meet with our faculty mentors, I had already had a change 
of heart and I couldn't get the guts to tell my advisor that, so we kind of had a 
conversation about how great engineering was and it was kind of hard for me to 
sit there the entire time because I felt like I was lying to him. 
 

 While the majority of the advising sessions are brief and focused on course 

scheduling, several faculty members and students participating in this study did build 

significant mentoring relationships from the encounters.  Cynthia described how an 

advising relationship with a struggling student became a mentoring opportunity. 

One of my advisees is working in the lab this semester and she's one of the ones 
without a great GPA who needed some experience but I knew her from advising 
and I liked her.  I knew she needed some practical experience, so I said ok and 
found something for her to do in the lab.  
 

Campus Visits with Prospective Students 

For one faculty member, Dorothy, several of her mentoring relationships with 

undergraduates began when students formally visited as prospective engineering students 

and continued to develop as the students progressed in their careers to graduate school or 

industry.  

Sometimes they may be a junior or a senior in high school, and so sometimes you 
see them from that point all the way to graduation, then maybe even graduate 
school. And so it's amazing, the transformation that goes on because they're so 
fresh, you can imagine sixteen and seventeen years old, they're just thinking and 
formulating what engineering is. 

 
Though Dorothy focused primarily on the psychosocial benefits she received from 

watching students navigate the engineering pipeline, certainly the students also obtained 

significant benefits from the mentoring relationship.  For the student mentees fortunate 
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enough to obtain strong faculty mentors so early in their academic career, before they 

even enrolled in their first course at the university, they become the beneficiaries of 

substantial knowledge and support throughout their academic career and beyond from a 

well-respected faculty member and engineer.   

How Mentees and Mentors Find Each Other: Informal Pathways 

 Informal interactions between undergraduate student mentees and faculty mentors 

served as critical pathways that influenced how the participants established and 

conceptualized mentoring relationships.  Overwhelmingly from both the interviews and 

the online survey responses, mentors and mentees were in agreement that substantial, 

long-term mentoring relationships began through a classroom interaction and were often 

solidified through office hour visits.  Faculty suggested several other reasons mentees 

approached them, including research interests or struggling with coursework.  

Additionally, both mentors and mentees stressed the importance of students proactively 

approaching faculty members rather than faculty seeking undergraduate student mentees.  

This may be a reflection of the sheer size of the undergraduate engineering population in 

the Cockrell School of Engineering and the relatively small number of faculty members 

willing to mentor undergraduate students. 

Classrooms as Doorways   

 In the majority of the student interviews and the online survey responses, students 

nominated faculty members they had first met through a classroom interaction.  As 

Christopher notes, “they've all had a class with me, almost universally, I cannot think of a 

student easily that didn't have a class with me.”  From the student affairs perspective, 
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Stephanie agreed that while the mentoring relationships could begin in a number of ways 

and varies from faculty member to faculty member, “if you think traditionally, it's going 

to be engagement that they have in the classroom, maybe the engagement they have in 

office hours or if the faculty member chooses to set up some outside study sessions.” 

With this doorway into a meaningful mentoring relationship in mind, I found it 

helpful to explore the pedagogical characteristics of the faculty.  When describing their 

mentoring relationships with faculty, the students would often begin with a short 

description of the faculty member’s course and teaching style.  Unlike the traditional 

engineering pedagogy described in other research studies (Chesler & Chesler, 2002; 

Pawley, 2004), the faculty mentors in this study were thoughtful in their teaching 

practices, accomplished scholars in their fields, engaging, inviting, passionate, caring, 

and connected to both students and course material.  These descriptors are remarkably 

similar to Bain’s (2004) research findings on the best college teachers.  Bain (2004) 

studied 63 exceptional and innovative faculty members identified through student 

evaluations, interviews, examples of students’ work, classroom observations, and more.  

The faculty members in Bain’s study were well-respected scholars who also treated their 

teaching “as serious intellectual endeavors as intellectually demanding and important as 

their research and scholarship” (2004, p. 17).   

Connecting with students.  Despite large class sizes and lecture formats, faculty 

members and students talked about the ways in which they connected in the classroom.  

Students from both the interviews and surveys emphasized the importance of a faculty 

member recognizing them as a person, as an active participant in the classroom with a 
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name.  Anne discussed her faculty mentor, noting part of what made him a successful 

teacher in her eyes was that he “makes an effort to learn every student's name in his class, 

even if the class is 60 people.”  Claudia felt the same way about one of her favorite 

faculty mentors and identified how the personal connection of knowing student names 

had a significant impact on the classroom environment. 

He on the very first day, he knew everybody's name.  Like he would call you out 
by your name, whether it was your first name or your last name, but he knew your 
name.  So I guess that personal, wanting to really help you and really wanting to 
get to know you, type of thing. 

 
Brian addressed the importance of knowing students from the faculty perspective, 

particularly in regards to one of his larger classes, “in order to make it work, you have to 

get to know the students.”  Thoughtful pedagogical decisions in the classroom affected 

the ways in which students felt connected to the course material and faculty member, in 

turn increasing the likelihood they would approach the faculty member for a mentoring 

relationship.   

 Many of the students in the online survey mentioned how Dorothy connected with 

them as a faculty member within the classroom environment, that she always knew their 

names and what was going on in their lives.  Dorothy describes her teaching style as 

being mainly lecture, but that she spends a considerable amount of time creating a 

welcoming classroom environment where students feel connected and supported.  

I don't put people on the spot, they can rest assured that they're not going to be 
called on or anything like that.  So it's pretty relaxed.  I usually refer them to 
where I'm getting the material from and all that sort of stuff.  They usually feel 
pretty comfortable about asking questions.  My classes are pretty small, 30-35, so 
students feel they can, they're not afraid to ask a question that somebody's going 
to be thinking oh my gosh, why are they asking that?  They feel like they can ask 
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it and there won't be any repercussions.  Whatever it is, if they don't understand it, 
they feel like they can ask. 

 
Brian also emphasized the importance of connecting with his students on a personal level, 

“I try to tell them about me” and how these personal stories relate to the performative 

aspect of teaching, “There's a point to why I'm being open.  I'm not just, here's everything 

I have going on in my life. It's more, here's something that I think will help me connect 

with them.”  Brian referenced other faculty members’ approaches on the first day of 

class, the “here in the first ten minutes of class I'm going to tell you who I am and where I 

got my degrees and how many kids I have” approach.  His stories are personal and shared 

throughout the semester, when his experiences are relevant to the undergraduate student 

experience.  For example at the end of last semester, Brian shared a story about his son 

when he felt his undergraduate students were losing sight of the big picture.  He reminded 

the students that the engineering principles they were learning would have a larger impact 

on society, not their grade point average. 

If something's going on with my child and it has to do with grades and the 
undergraduates are obsessing over grades because they didn't all get A's and 
they're used to getting A's, I'll say something about my son and some silly thing 
he did, that he doesn't understand the consequence of this.  

 
Kim, now an education major, reflected on the differences she’s noticed between the two 

disciplines.  For her, personal stories are critical for connecting not only with faculty 

members, but also with peers in the classroom.  In engineering, she found that her social 

identity was kept completely separate from her identity as an engineering student.  

And one thing I noticed in engineering is that you don't really introduce yourself 
as who you are, you kind of introduce yourself as what you contribute to the 
engineering school, if that makes sense.  Who you are in engineering is your name 
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and your major, I never got to introduce myself in the engineering classrooms, I 
never got to know other people's stories.  So making connections and that feeling 
that you're welcomed, I guess probably can make a professor a lot more appealing 
and not make it so stiff and professional. 
 

 Though graduate teaching assistants within the Cockrell School of Engineering 

run many engineering recitations, participants in this study suggested that the recitations 

could also provide valuable opportunities for faculty members and students to connect.  

Anne explained how one of her faculty mentors encourages students to be actively 

engaged within the classroom through recitations. 

During recitations he has students come up and present their homework rather 
than him just going through the homework.  So I think for me, and I would guess 
for a lot of other students, I felt more connected to him like I knew him and it 
makes you more connected to the class. 
 

Like Anne’s faculty mentor, Christopher also prefers to run the recitation sessions, 

“which is maybe not an efficient use of my time, but it works.”    

 However, the faculty members participating in this study are not necessarily the 

norm in the engineering school, and arguably due to the online student nominations, 

perhaps represent some of the most effective teaching and mentoring faculty members.  

Even Anne, who had relatively positive experiences in both being mentored by faculty 

and in classrooms, felt that there were faculty members who chose not to connect with 

undergraduate students.  In several of her classes, she felt that the instructors were not 

engaged with the students or course material regardless of the teaching format or class 

size, “so they're lecturing and you're there, and they're there, but they couldn't care less if 

you left halfway through.”  A classroom with a faculty member consciously making an 
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effort to connect with students seemed critical for developing a successful faculty-student 

mentoring relationship in Anne’s mind. 

You can tell from them that they care, that they want to be there and they want 
you to succeed. I think that comes off during the lecture and students are more 
likely to go to them during office hours and ask for help and build those kinds of 
mentoring relationships.  
 

The participants suggest that when students and faculty members do not connect in the 

classroom, they are less likely to form meaningful mentoring relationships.    

Making connections with the real world.  Brian talked about the ways in which 

his teaching style was influenced by his own experiences as an undergraduate student, “I 

teach my classes the way I was taught classes, it's a lecture.”  Despite the large class size 

and the room not being conducive to small groups, he still incorporates large group 

discussions of current events.   

I try to have discussions, but I don't fill the time with open-ended discussions.  
We'll generally have ten minutes here or there where we'll talk about something 
else other than what we're covering or how something that's going on in the 
current events is related to what we're doing in the class.  

 
Other faculty members incorporated current engineering issues and problems into their 

classes, as well.  For instance, Cynthia talked with her students about the BP Deepwater 

Horizon oil spill and how it related to ethical engineering.  Not only do these real world 

examples help establish the engineering students’ professional identity and ethics, but 

they also provide powerful opportunities for students to connect with faculty members.  

Several faculty mentors described how classroom discussions on real world engineering 

problems led students to approach them, wanting to make a difference in the community.  

These interactions developed into mentoring relationships, as students and faculty 
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members worked together to address these compelling, and at times heart-wrenching, 

engineering issues.  

Appearing approachable.  In the online survey responses, students often chose 

faculty members based on how approachable they seemed in the classroom environment.  

Anne talked about how difficult it can be to approach faculty members and graduate 

students when they appear unresponsive or inaccessible in the classroom.  She expressed 

concerns “that they're not going to be like, no you're stupid, this is how you solve the 

problem, now get out of my office.”  I asked her if she had ever experienced a situation 

similar to the one she described and she responded, “I guess I've felt that way sometimes, 

I mean I can't really think of specifics.”  She did share that there was one teaching 

assistant that made her feel that way, “I didn't even want to go to his office hours because 

I'm going to go and he’s going to be really rude to me.”  Claudia felt that from her 

experience as a student, faculty members could be more accessible by encouraging 

students to come to office hours and by framing the interaction by announcing it in class.  

The whole thing about announcing it in class, you know you don't even have to 
come with questions, just come say hi, see how it's going.  Just very down to earth 
is my big thing.  That's one thing that I really value about a person is how down to 
earth they are.  So I mean, just being open and welcoming to students, and letting 
them know that you are. 
 
As a faculty member, Daniel feels the same way and makes a concerted effort to 

reach out to his students, particularly the ones who may be struggling early on in the 

course.  He says “you have to pull them into office hours.”  One approach he utilizes is 

sending e-mails to the students in his courses.   
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After the first couple of quizzes before the exam if they're not doing well, I'll send 
out e-mails saying, hey you know we've had this much in the course so far, this 
represents this percentage of the course.  It's not much yet, but it kind of sets the 
trajectory and we want to make sure you're getting the grade that you want to get 
in this course, so please come stop by and talk about what we can do to make sure 
that you can perform as well as you want to. 

 
Daniel’s proactive approach has seen a lot of success and he estimates that on average he 

has about 20 or so students come by to his office hours before an exam, sometimes all at 

the same time.  He admits that not all of the students respond, “And do I get a response 

back from everyone?  No, but a good number come in and turn themselves around and do 

well on the exams.”  He shared that the struggling students enrolled in his courses who 

visit office hours saw a substantial improvement in their scores over the course of the 

semester.  The students in both the online survey and the interviews articulated the 

importance of faculty approachability, without it, they were less likely to take the path 

leading to a faculty mentoring relationship.   

Envisioning engineering as fun and engaging.  Christopher enjoyed talking 

about his approach to teaching and how it related to his own joy for the subject matter. 

The class needs to be fun, it needs to be interactive and the students need to be 
engaged.  And it's fun because this university is a really good university and 
because we have really, really bright kids.  If you can't teach this group of kids, 
you're in big trouble.  I mean they want to learn, well there are a few that don't, 
but most of them want to learn.  You just have to frame it so that they can learn 
the material and be successful, and they will be. 

 
Cynthia expressed similar concerns about keeping her students engaged in the classroom, 

particularly when the course material is not easily translated into interactive applications.  

She recently divided the students into small groups and had them complete a design 

challenge as an icebreaker at the beginning of the course.   
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They had a pack of index cards and a roll of tape, and they had to build a tower 14 
inches high that could support their book.  And this is their book!  (holds up book)  
So it's a pretty heavy book, and just with index cards, so it's really hard.   
 

Out of the small groups in the classroom, almost all of the groups were able to complete 

the challenge.  Cynthia feels these active learning challenges support multiple classroom 

goals that address good pedagogy, while still teaching the students what it means to be an 

engineer, “that was a great icebreaker and it was an engineering thing, so that was a lot of 

fun.”  In addition, she supported community building and peer mentoring, “because they 

really like that, when they get to talk to people and I think it's a lot easier to connect with 

people when you have a goal.”  She also recognized that making the classroom content 

exciting and engaging on a daily basis when the material is not content driven may at 

times be difficult to accomplish.  However, Cynthia makes a concerted effort to 

thoughtfully engage with the curriculum and make the course material relevant and 

interesting for her students.    

I was actually thinking my class was kind of boring yesterday, so I'm trying to 
think oh what can I do to liven it up?  Well, so we have to learn how to do 
problems, right?  It's not content driven, which I think you can have more fun 
with.  We're solving problems, complicated word problems.  
 

 Students also articulated the importance of faculty members being enthusiastic 

and engaged with the course material.  For Anne, the faculty member’s enthusiasm for 

the class material helps her feel connected and engaged in engineering, “what makes me 

feel connected in class is if I feel like the teacher cares about the class, if they're 

enthusiastic.”  She elaborated, “it could be, I don't know, water flowing through a pipe 

but if they're excited when they're explaining it, it inherently makes you more excited and 
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interested in the topic.”  She shared an example of an enthusiastic faculty member in 

another major, “I've heard some of my friends say there's this professor who teaches 

concrete, and you're like concrete, that can't be super exciting?  But they're really excited 

about it!  I think learning is more fun when you have teachers like that.”  Bain (2004) and 

Svinicki (2004) note the link between an instructor’s teaching and enthusiasm for course 

material with student motivation and engagement.  As mentioned by Anne, Kim, Claudia, 

and several of the online survey participants, a faculty member’s enthusiasm for the 

engineering course material had a significant impact on how connected they felt to the 

course material and their willingness to pursue a mentoring relationship. 

Facilitating community building.  As in Cynthia’s example above, several of the 

faculty members facilitate community building and study groups within their classrooms.  

Cynthia assigns groups for the first three homework assignments in a lower-division 

course because a lot of the students do not know each other, “We assigned groups and 

they were comprised of different people every time so that they would get to know 

different people and then now they're getting to choose their groups.”  Dorothy also 

encourages study groups, noting that participating in a study group in engineering helps 

with retention, as well as personal and academic development.  

Sometimes people are loners, but often that's not to your advantage here and so 
we do encourage them to try to go to some of the places where you might meet 
people who you'd find some commonality with.  So like maybe if you go to some 
of the tutoring sessions where maybe they're not one-on-one, but there's like a 
group and you realize you're in the same class.  Making connections. 

 
By encouraging students to form or join study groups, faculty members are also 

facilitating engineering students’ developmental networks with peers and ensuring the 
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students have multiple layers of resources at their disposal.  Christopher encourages 

community building in the classroom, particularly with freshmen and sophomore 

students, “convince them that they need to study hard, they need to find friends to study 

with in a study group, they need to make sure there are all sorts of resources.”  In order to 

be successful in the engineering curriculum at UT Austin, he feels that “working hard and 

finding a study group are probably two of the major things, so we try to foster that.”  

Fostering these rich developmental mentoring networks with peers, faculty, and student 

affairs administrators ensures savvy students who have a wealth of resources and support 

at their disposal. 

 Several of the faculty members and students discussed the physical classroom 

constraints, particularly in the older buildings.  These older classrooms encourage the 

traditional engineering lecture format with immovable, stadium seating serving as a 

barrier to facilitating small group work and connecting with students.  Christopher 

mentioned that, “the most effective way to run those [recitation] sessions is to give them 

problems to work and have them work in groups. And the classrooms in this building are 

not set up for that very effectively.”  Many of the faculty participants alluded to the new 

engineering facilities being built on campus, such as the biomedical engineering building, 

where “the tables all move and you can actually put them in break out groups.” 

 Both the pedagogical choices of the faculty member and the physical classroom 

environment have a large impact on the likelihood of a student approaching a faculty 

member and establishing a mentoring relationship.  As faculty-undergraduate student 

mentoring relationships provide significant benefits to both parties, deans and department 
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chairs should explore ways to support thoughtful classroom teaching.  Recommendations 

will be explored fully in chapter 7. 

Research Interests as Entry Points 

 As mentioned in the STEM mentoring research, undergraduate research can often 

serve as an effective pathway for establishing mentoring relationships with mentees 

gaining both psychosocial and instrumental gains (Carter, Mandell, & Maton, 2009; 

Hunter, Laursen, & Seymour, 2007; Russell, Hancock, & McCullough, 2007; Seymour, 

Hunter, Laursen, & DeAntoni, 2002).  In this study, undergraduate research opportunities 

arose from classroom conversations, office hour discussions, faculty advising, and faculty 

speaking engagements at student organization meetings.  With UT Austin being a 

research university, faculty members are actively engaged in multiple research projects 

with both graduate and undergraduate students.  Cynthia has students that approach her 

because of the lab she runs, “They're interested in getting research experience for one 

reason or another.”  Brian has had similar experiences, finding that some students “are 

interested technically in what I'm doing or the way I think, and so there's just a 

commonality, I guess. Just like you would find friends and people who like to talk about 

the things you like to talk about.”   

 The Cockrell School of Engineering Web site (2010b) has a page devoted to 

undergraduate research opportunities with resources, tips, established programs and 

student organizations devoted to undergraduate research, and links to potential 

opportunities and funding.  However, the opening line on the site is framed so that 

undergraduates remember that graduate students are the primary source for assisting 
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faculty members, “While graduate students team with faculty to conduct the majority of 

engineering research, many faculty also welcome motivated university undergraduates to 

contribute to this exciting work of creating new knowledge.”  As undergraduate research 

projects provide significant opportunities for undergraduate students, graduate students, 

and faculty members in terms of work and academic experience, these openings should 

be encouraged.  The dean and department chairs may want to consider reframing the Web 

site to acknowledge that undergraduate students can and do make valuable contributions 

to research projects.   

Struggling Students 

 Although many of the faculty felt that the majority of their student mentees were 

the “best and the brightest,” a few acknowledged that another pathway to becoming a 

mentee is by approaching faculty as a struggling student.  Contrary to the research 

literature that suggests that struggling students often do not receive mentoring help 

(Johnson, 2007), a few of the faculty members in this study built and maintained a more 

sustained mentoring relationship with students who were struggling either academically 

in their courses or personally with another issue that affected them academically.  

However, the faculty members noted that only the struggling students who approached 

them during office hours and proactively committed to hard work were likely to persist 

and succeed.  Daniel described these students as the mentees “who struggle and then 

when you tell them keep working on it, keep doing these problems, and then they pass, 

they're the ones who say all right, well obviously this person knows something and then 
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they come back proactively to ask questions on stuff.”  Amy also reached out to students 

if they appeared to be struggling. 

I will often get in touch with students who have not been coming to class, who 
every once in a while there's just really obviously something wrong, you either 
see them crying somewhere and I will approach them then.  And if they haven't 
come to class, I say please come and talk with me, you have to come to talk with 
me, you don't want to risk failure or your grade in this class.  
  
However, all of the faculty members discussed boundaries and that other avenues 

of support in some cases might be more effective in providing students with the support 

that they needed.  Christopher recognized there needed to be a balance, “between being 

the friendly guy they like and the authority figure they respect.”  Christopher 

acknowledged this balance was “true not just of being a mentor but also being a good 

faculty member or a good instructor.”  For example, he believes that in some cases, 

particularly when he is approached during his role as a faculty advisor, a student affairs 

practitioner may be more successful in helping a student get back on track.  

So we do advising formally in the standard structure of the department and then 
we will occasionally have some advisee students who are kind of lost and they'll 
come back and visit with us. But usually, X, since we've put her in the 
undergraduate office role, she catches most of that for the department because 
she's probably more knowledgeable about all the parts and pieces than the faculty. 

 
The participants frequently mentioned the importance of forming a developmental 

mentoring network early in a student’s academic career.  Many of the faculty members, 

students, and student affairs practitioners identified that other mentors or sponsors may 

be more appropriate in performing certain functions in a mentee’s psychosocial, career, 

or multicultural development.  Amy wondered about the collaborative nature of 

mentoring networks and multiple mentoring in the engineering school, noting that in 
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order for it to work, mentees need to have a departmental environment that accepts the 

concept.  In the online survey for this study, 29 students nominated multiple mentors out 

of a response of 38 female engineering students, suggesting students are seeking out and 

forming mentoring networks.  

Advising Student Organizations 

 Though the advisor role for student organizations is often formalized through the 

institution, many of the students in both the interviews and the online survey suggested 

that they formed informal mentoring relationships with their faculty advisors beyond the 

student organization.  As Katherine suggested from the student affairs perspective, 

faculty members often serve as faculty advisors to student organizations or participate in 

fireside chats, “they come in and speak with the student organizations, they’ll advise and 

share their experiences or stories with the students.”  Dorothy is actively engaged with 

the student organizations she advises, often attending events and meetings.   

 Other faculty members preferred to take a more hands-off approach to advising 

the student organizations, noting that the students were independent and eager to tackle 

challenges on their own.  Cynthia advises a student organization and encourages the 

student leaders to approach her if they need guidance, “they’re pretty good at being 

independent, but they have some things that they need help with.”  She plans to nominate 

one of the student leaders for an award this spring.   

 When Christopher was advising a student organization, he encountered similar 

challenges in defining his role as advisor: 
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I helped support their leadership opportunities, but I didn't really tell them how to 
do things except when they had a mess.  Which occasionally we had and they'd 
come in here and ask for advice and they got it.  But I didn't really set up a 
structured program, I didn't mentor them on a weekly basis, okay you should go 
do this and this.  I would help solve their problems. 

 
Brian also struggled with finding a balance between being hands-off and too involved 

with the student organizations, particularly when he compared his approach to other 

institutions. 

My approach with that organization is that it's their organization and they can do 
whatever they want to do and I'll guide them when they ask for it.  I'll generally 
stay out of their business.  I don't go to everything, in fact I don't go to much of 
anything unless they ask me and even when they ask me, sometimes I can and 
sometimes I can't.  But I struggle with that because I see other student chapters at 
other universities, and it's not like that.  I mean their faculty advisor is 
everywhere, wherever they go, the faculty advisor is with them.  Whatever they 
do, the faculty advisor is in the middle of doing it with them.  And I don't know 
what's best. 

 
In some cases, he shared that his approach meant the students might fail or struggle in 

engineering competitions because he did not provide them with a winning strategy.  I 

asked him if he had received any feedback from his former students about which 

approach they deemed successful, now that they were industry professionals or in 

graduate school.  Brian says, “That's where I get lots of feedback.  What keeps me going 

is I get feedback from people five, ten, fifteen years out of here that's really positive.” 

The challenge for many of the faculty advisors revolved around finding the balance 

between when to step in and when to step away from the student organizations, 

particularly when “leadership opportunities” emerged.  This struggle to find a balance 

between “too little” or “too much” guidance was also mirrored in their one-on-one 
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mentoring relationships with students.  The faculty members were aware of and tried to 

encourage both student and student organizational development. 

 As will be discussed further in chapter 6, the faculty members’ acknowledged the 

challenges they faced in defining their role of “student organization advisor,” and 

ultimately faculty mentor.  The roles of organizational advisor and mentor are situated 

within the university and engineering department.  The reality of a research university 

means real constraints on faculty time, research priorities, tenure system, laboratories, 

and funding.      

Faculty Mentoring Functions for Undergraduate Students 

 For the mentors, mentees, and student affairs practitioners in the Cockrell School 

of Engineering, mentoring was reciprocal and often involved mentoring networks.  As 

explored in the previous sections, faculty-undergraduate mentoring relationships 

developed from both formal and informal pathways.  While no two developmental 

relationships are the same, each mentor provides mentees with important mentoring 

functions.  Within the mentoring research literature, two primary mentoring functions 

emerge, psychosocial and instrumental (Johnson, 2004; Kram,1988).  Psychosocial 

functions are “aspects of the relationship that enhance a protégé’s sense of self-esteem, 

professional identity, and sense of competence” (Johnson, 2007, p. 45).  These functions 

might include providing positive feedback or assisting in the transition to college life.  

Instrumental or career functions are, “aspects of the relationship that contribute to 

learning the ropes and preparing for advancement” (Johnson, 2007, p. 45).  Primarily 

focused on developing professional skills and knowledge, instrumental functions might 
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include helping launch a mentee’s career by nominating them for a fellowship or 

providing challenging work in a laboratory.  Christopher described mentoring as 

embodying both psychosocial and instrumental components in his definition: 

I think it's answering questions that a student might have, providing guidance on 
either a specific project or their path as fledgling engineers, as an example.  We’re 
providing direction for a specific project or maybe life direction on what they 
ought to try to do to position themselves to either get where they want be or be 
successful. 
 
Johnson (2007) identifies eighteen mentoring functions based on the research 

literature in mentoring and as applied specifically to higher education that were useful in 

framing this study.  These mentoring functions are: be accessible, be selective, provide 

encouragement and support, teach and train, clarify performance expectations, initiate 

sponsorship, demystify the system, challenge and encourage risk taking, constantly 

affirm, provide exposure and promote visibility, be an intentional model, protect when 

necessary, foster mentoring constellations, provide professional socialization, deliver 

feedback, self disclose when appropriate, offer counsel, and allow increasing mutuality 

and collegiality.  

In some ways, the lack of critical mass and chilly climate for women and 

underrepresented minorities presented opportunities for the faculty and students to 

explore and engage in issues that might not arise in mentoring conversations in other 

academic fields.  As one faculty member said, “the numbers are a big story in and of 

themselves.”  All of the faculty members in this study are aware of the gender equity 

issues facing undergraduate students, graduate students, faculty members, and industry 

professionals regardless of how they personally identified in terms of gender and 
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race/ethnicity.  Though none of the faculty, students, or student affairs professionals in 

this study identified as feminists, the approaches they utilized while mentoring and the 

issues they brought up in the interviews incorporated elements of both critical and 

feminist pedagogy.  These were not dyadic, hierarchical mentoring interactions, but 

rather empowering and collaborative relationships.  In addition, faculty members were 

quick to point out that students should have multiple mentors.  Several alluded to their 

own personal strengths and limitations in meeting a student’s developmental needs, 

evoking the concept of developmental mentoring networks discussed in the research 

literature by numerous researchers (Benishek, Bieschke, Park, &Slattery, 2004; Johnson, 

2007; Kram & Ragins, 2007).  

These non-traditional characteristics of the faculty-undergraduate mentoring 

relationships evoke elements from the multicultural-feminist (MFM) model described in 

chapter 2.  Benishek, Bieschke, Park, & Slattery (2004) define multiculturalism as being 

inclusive of individuals from different races, ethnicities, socioeconomic status, ability 

levels, gender, religious affiliations, etc.  Throughout each conversation with faculty 

members, students, and student affairs practitioners, a commitment to diversity was 

evident.  Other elements of the MFM model were also useful in analysis including 

rethinking of power, emphasis on relational, valuing collaboration, and incorporation of 

political analysis (Benishek, Bieschke, Park, & Slattery, 2004).  Mentoring relationships 

were also relational and genuine, with mentees receiving both task- and relationship-

oriented support.  Like the MFM model encourages, mentors supported mentees pursuing 

multiple mentoring relationships when it was appropriate.  For instance, the mentors 
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might recommend meeting with another faculty member specializing in a particular 

engineering field, with female alumni, or with experienced engineering peer students.  

Johnson describes the powerful impact of mentoring networks, “by promoting a 

constellation of developmental relationships, the primary mentor bolsters the protégé’s 

support base and helps ensure that the protégé will not be adversely impacted by the 

mentor’s own limitations” (2007, p. 31).  Feedback was reciprocal, and both mentors and 

mentees were aware of their strengths and weaknesses.  In addition, the MFM model 

reflects a style of mentoring that is both collaborative and communal.  Faculty mentors 

often described their relationships as being empowering for mentees, rather than 

hierarchical.  In the mentoring relationships explored in this study, the faculty members 

did work side-by-side with students on certain research projects.  However, the faculty 

mentors also juxtaposed the differences between collaborating with graduate students or 

fellow faculty members as compared to undergraduate students.  Though not all faculty 

members described elements from the incorporation of political analysis, several 

acknowledged that engineering and education are not value-free and challenged 

mainstream values.  In some cases, faculty members tackled engineering challenges that 

related directly to social advocacy and social justice.  

While some of the conceptual components in the MFM model provided a lens and 

framework for exploring concepts in this study, such as the infusion of multiculturalism 

and mentoring networks, the overall mentoring relationships and experiences of the 

engineering faculty members and students did not meld perfectly. Their focus on making 

a social difference was markedly different from the MFM model’s identity politics.   The 
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faculty members were also reluctant at times to talk with undergraduate students in the 

classroom or in mentoring relationships about privilege and multicultural issues.  They 

were more likely to tackle these conversations with their graduate mentees, whereas the 

student affairs practitioners chose to discuss these issues with both graduate and 

undergraduate students.  Additionally, the self-congruence described in the integration of 

dichotomies did not emerge from the mentoring experiences described by the engineering 

faculty members and students participating in this study.   

For this reason, I integrated elements of the MFM model into Johnson’s (2007) 

functions of effective mentors, collapsed other components, and created new ones.  Based 

on the semi-structured interviews with faculty mentors, women undergraduate students, 

and student affairs practitioners, the following functions emerged: be accessible, be 

selective, provide encouragement and support, teach and train, clarify performance 

expectations, initiate sponsorship, demystify the system, encourage risk taking, foster 

mentoring constellations, provide professional socialization, deliver feedback, self 

disclose when appropriate, offer counsel, respect the mentee’s developmental and 

academic needs, allow increasing mutuality and collegiality, value diversity, and address 

social context.  

Be Accessible 

As mentioned in the previous section, the faculty members in this study were 

thoughtful about being approachable in their classrooms and office hours.  Particularly 

for Christopher, accessibility was very important in both classroom and mentoring 

relationships, “I guess the number one thing that I do to try to help the students be 
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successful in the curriculum and my classes is to be approachable and accessible and 

spend time with them.”  His method revolves around office hours, “the deal with the 

office hours is I'll guarantee you that I'll be there.”  He contrasted his policy with that of 

his fellow engineering faculty members, “the door is open and you can come in any time, 

that's a little different than some of my colleagues.”  When asked to describe the integral 

qualities needed in a faculty mentor, Claudia explained, “Somebody who is approachable 

and doesn't seem like when you come to them with questions, they don't seem like stand-

offish.”  A willingness to answer questions was critical for determining approachability 

particularly in large classes, “especially when they say it in class, come to our office 

hours even if it's just to say hi.  Whenever they say things like that, it's really nice 

because you know that they really want to get to know you.”  However, the burden to 

initiate mentoring relationships with faculty members remained largely the responsibility 

of the undergraduate students.  For this reason, approachability is particularly important 

for students in determining accessibility and establishing a connection.  

Be Selective 

 Faculty members were reluctant to describe the students they found “mentorable,” 

choosing instead to describe mentees in broad strokes.  The only common characteristic 

across faculty mentors was again the idea that students should approach faculty members, 

rather than the other way around.  As one faculty member said, “they self-select, they 

come to me.”  Each faculty member had a slightly different approach for handling mentee 

requests.  Dorothy explains that she is not looking for particular qualities in a mentee, she 

finds connections with students as they build the mentoring relationship together. 
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Actually, I'm not looking for anything in particular.  If they say, I wonder if you 
could serve as my mentor, you know, that's fine.  I'm not looking for anything in 
particular from them.  As we get to know each other, as we get to talk, then we 
can usually find some things that are in common or some things about each other, 
that works well. 
 

Amy had a similar approach and mentioned that while it varies from student to student, “I 

must say I mostly let them come to me.”   

 A few of the faculty specifically compared their approach to their other colleagues 

in engineering, explaining that grade point average (GPA) was not a primary factor in 

their decisions to mentor an undergraduate student.  For her lab, Cynthia “tries to pick the 

people I think would be a good personality fit and would be focused and helpful with the 

research.”  Unlike many of her colleagues, she feels that grade point average is not 

always related to who will be a good fit in the lab, “I've actually had three undergrads in 

the lab that are all fantastic, great workers with really crappy GPAs, like a less than 3.0 

GPA.”   This was a source of satisfaction for her, “that's one thing I'm really proud of, 

because you don't have to have a good GPA to be a good worker.  You can be very 

practical, very good with your hands, and that's not always reflected in your GPA.”  

Cynthia did not always know if the students would be successful in her lab or not, 

choosing instead to take a chance on them.  She felt the experiences were positive 

overall, “good problem-solvers, but maybe they are people who like practical things more 

than sort of book oriented, writing problems and homework and reading things.” 

 Brian also found grade point average to be irrelevant in establishing meaningful 

mentoring relationships with undergraduate students, “I would say the students I've 

mentored have been from the highest to the lowest in terms of their GPA and there's no 
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emphasis on one or the other.”  What he did highlight was their interest in learning and 

motivation to succeed, “even if they're the ones that are struggling academically, they're 

the ones that end up going out and being successful because they've got that motivation 

and they've got that drive and openness to working with people and asking questions.”  

At the same time, he recognized that the students he described, “are not a representative 

cross-section of the students at The University of Texas, they're the ones who are going 

to go make an impact.” 

Other faculty members talked about the departmental constraints on 

undergraduate research and how it affects the ways in which students can participate in 

the lab and how they are subsequently mentored.  For instance, Christopher distinguished 

between the types of mentees that approach him, the “undergraduate students who either 

want credit or they want to get paid.”  He gives research opportunities to both 

academically struggling and academically successful students, though their lab and 

research opportunities may differ based on departmental criteria.  For instance, if 

undergraduate students have a grade point average below a 3.0, they are unable to do 

research for credit.    

So we'll hire them, but I've got a little bit different criteria for selection for those 
two categories because of the departmental criteria.  If we're paying them, then we 
can give them jobs that maybe aren't as intellectually challenging.  Where if 
they're looking for credit, then usually you try to select students that you're pretty 
confident will do a good job because we give them three hours of technical 
elective credit, which is analogous to them taking an upper division course.  
 

The research experience can play a vital role in an undergraduate student’s experience, 

providing significant academic experiences that lead to academic development and form 
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professional identity.  In contrast with the research literature, the faculty mentors in this 

study did not discount a potential mentee based on grade point average.  However, the 

burden remained on the undergraduate students to initiate mentoring relationships.  

Though the individual mentee’s research experiences may have differed, they still 

received instrumental and psychosocial support from their faculty mentors.       

Provide Encouragement and Support 

 All of the faculty mentors provided mentees with encouragement and support as 

evidenced by the interviews and the online survey.  Dorothy, in particular, was mentioned 

on numerous occasions by students and explained, “I really do try to be supportive 

because I realize they have a life outside of this.  There are some other things going on.”  

The acknowledgement that students had lives outside of the classroom was important to 

her, “I like to try to know who they are and know what else is going on in their lives.” 

Dorothy recognized that her mentees’ lives would give her clues about their personal and 

professional development, “I just think that's sometimes helpful, to be a little aware of 

things that are going on that are good or maybe that may need some help.  If they're 

struggling with something, I like to try to know those things.”   

 For Daniel, encouragement and support took the form of making a very large 

campus feel much smaller as mentees transitioned into undergraduate life.  When he 

walks down the hallway in his engineering building, “everyone always says hi, they all 

know who I am type of thing, and it's because they have had some kind of connection 

before and I think that they recognize that I care about what they do.”  Even former 

students who are not his mentees tend to approach him, “people come up telling me about 
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how their classes are this semester, after I've had them from last semester.”  The 

connections he makes with students are important, particularly in a large engineering 

school, “I’m somebody that they can come talk to and I think in general, they really 

appreciate that because they don't get that everywhere.” 

 Cynthia emphasized that mentors listen and help reframe situations when 

providing support for mentees, describing a mentor as being “someone who is positive 

and constructive, and non-judgmental.  I think being non-judgmental is a lot of it.”  Brian 

also focused on the caring and ongoing support aspects of being a faculty mentor, “if you 

care about someone then you're looking for ways to guide them and help them and 

understand what they're going through.”  Amy felt encouragement was important in 

mentoring based on her personal experiences with her fourth grade teacher and then not 

having subsequent mentors until later in her career, “not having a mentor after that, until 

later in life, I probably have a heightened awareness of the good things, the benefits, the 

need for it.”  For her, mentors help create opportunities by being supportive, “You're 

opening up what someone is capable of by believing in them.”  

Teach and Train 

 As explored in an earlier section of this chapter, mentees largely chose faculty 

members based upon their pedagogical and classroom choices.  Johnson notes, “it is no 

surprise that students are first drawn to mentors in the classroom” (2007, p. 50).  In the 

online survey, students nominated at least four faculty members with various 

distinguished teaching awards at the university.  As explored in the previous section, the 

faculty mentors in this study purposefully created welcoming and engaging classroom 
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environments by connecting with students, making connections with the real world, being 

approachable, envisioning engineering as fun, and facilitating community building.  In 

addition to these teaching aspects, the undergraduate mentees also gained valuable skills 

and knowledge participating in research experiences.  By having the opportunity to work 

in lab settings with world-class researchers, the students received valuable academic and 

professional experiences.     

Clarify Performance Expectations 

While acknowledging that power differences do exist between faculty mentors 

and student mentees, particularly with undergraduate students, many of the faculty 

members felt a key component was to empower their mentees in career, psychosocial, 

and diversity areas.  For instance, Cynthia talked about accountability and setting high 

expectations for students, “sometimes you make excuses to make yourself feel better 

about how you're doing, to really try to look that in the eye and see if those excuses are 

valid or not” especially when you see “people do well and do better than they thought 

they would be able to do.”  Christopher also had high expectations for his students and 

clearly established their goals in his mentoring relationships, “I think if the student comes 

in and needs help or has some ability or you think you can provide value to them trying to 

get to their ultimate goal, to me that's fine.  I mean that's why we're here.”  He described 

this long-term developmental approach as beginning with the first-year students’ arrival 

on campus, “we're here to take freshmen students that are intellectually gifted and make 

them into engineers that are adept at doing engineering.”   
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Initiate Sponsorship 

When faculty mentors sponsor students, they endorse and nominate students both 

inside and outside of the institution, using their own power and capital to advance their 

students.  For example, Christopher said he spends a significant amount of time trying to 

connect mentees with national fellowships for graduate school.  From the student 

perspective, Anne recently met with her faculty mentor to discuss the quiz she was going 

to give at recitation.  Instead, she decided to ask him about fellowship opportunities for 

graduate school instead, having just received her GRE scores.   

He basically suggested apply to all of them, which in a way was good to hear 
from him because he's one of the people writing my recommendation letters, so I 
feel bad asking him to write and go through all the paperwork kind of stuff.  I 
mean, once you have a letter, you don't really have to change it that much but it's 
more work for him.  So I'm glad that he endorsed that!  [laugh]   

 
Faculty members provided other examples of sponsoring students.  Daniel had a woman 

undergraduate student conducting research in his lab that he helped sponsor for an 

internship over the summer because she was torn between a career in academia or 

industry, “she kind of really thought that was a good environment there, too.  I think now 

she's finally decided that industry is the direction she wants to go.”  Christopher shared a 

story about one of his Black undergraduate mentees, “I've got a student who had the 

ability to go to grad school and I don't think he thought about that until we pushed him a 

little bit toward that direction.”  He connected the student with a graduate recruitment 

program that runs specifically for underrepresented students, “they pay your way, you 

have to apply but if you look like a good candidate, they will pay the whole way.”  
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Demystify the System 

Amy acknowledged that the undergraduate engineering experience was not value-

free and that a mentor could help demystify the social context, “I think it's helping 

someone, often a younger someone, certainly a less experienced someone, navigate the 

system, the program, the environment that they're in to bring out their full potential.”  

Cynthia alluded to how providing practical and specific guidance about the curriculum 

could support students as they navigate the undergraduate experience: 

It's sort of the middle two years that are really rough.  Maybe four or five 
semesters that are really rough and then senior year they sort of know what's 
going on and it eases up if they've taken everything on time.  So I try to really 
convince them that this is a short period in your life.  It's not that long, you get 
through it and you'll be able to reap the rewards for the rest of your life.  

 
She also talked about how lab experiences begin fairly structured, but eventually lead to 

greater independence, “mentoring in science or engineering is having the project, and 

when people start, they don't really know what they're doing.  So we have to first train 

them in the technical aspects, what you actually need to do.”  Cynthia gives students “a 

fairly well defined place to start” and then over time helps them to become more 

independent, “helping them to make more decisions and learn to be proactive, and then 

giving them opportunities.”  

Christopher and Daniel both discussed the intricacies of graduate school 

applications and selection with their mentees.  Daniel, in particular, focused on how 

research and internship opportunities help demystify the graduate and industry pathways.  

A woman undergraduate student approached him after she took his introductory course, 

wanting to work in his lab.  He helped her work through her course schedule, but also 
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provided valuable insight about navigating the engineering pipeline by giving her 

practical research experience, “she's been oscillating between wanting to go to graduate 

school versus industry, and so she's been doing a lot of research trying to get the 

experience of doing research.”   

Encourage Risk Taking 

In risk taking, mentors challenge their mentees to explore opportunities they 

might not normally explore such as Cynthia encouraging her mentees to present and 

interact with a larger network of scientists through their undergraduate research 

experiences.  Daniel’s undergraduate mentees also participate in independent research 

projects that contribute to the field, “It's not just dishwashing or anything!  [laugh] 

They're really actually doing real work that's making a large impact in the research, not 

just some canned project.”  Some of the undergraduate mentees are talented enough to 

function and work almost like graduate students in the labs.  Christopher says, “the ones 

that are extremely gifted and we cut loose, we treat them just like graduate students.” 

Foster Mentoring Networks 

Unlike traditional mentoring models, the undergraduate women mentees in this 

study were encouraged to pursue mentoring networks in career, psychosocial, and 

multicultural arenas by faculty members.  For the participants, this function was critical 

for undergraduate student success as the mentoring culture in the Cockrell School of 

Engineering favored savvy students willing to create supportive networks.  Amy believes:  

I think that a mentor should never consider herself to be the only mentor that that 
other person needs certainly in graduate school, undergrad, and at work.  People 
need more than one mentor.  I mean, I'm sure there's such a thing as too many 



 145 

mentors or too many people who consider you their mentee, you'd spend all your 
time meeting with them!  [laugh]  But as far as I'm concerned you can't have too 
many mentors. 
 
As Anne articulated, faculty mentors were not the only source of support and 

encouragement for undergraduate students, listing peers and student organizations as 

being involved in her mentoring constellation.  While she acknowledged the importance 

of faculty mentoring, she felt, “the most important thing is to have a connection to your 

surroundings, your environment.”  For Anne, the type of mentor was less important than 

being connected to a network on campus, “you will have those people that are your 

mentors, whether it's a formal or informal thing, there are people that you can ask for 

advice and suggestions.  So whatever way in which you get that connection to your 

surroundings is really powerful.” 

 As a student affairs practitioner, Katherine felt that faculty encouragement of 

mentoring networks allowed students a greater range of opportunities and resources.   

You know I think we have some really good faculty who point students to other 
resources here even on campus, whether it be our office or the advising centers or 
you know other academic programs.  We've got a good group of faculty who 
understand those different pieces and will provide that information to students. 

 
Dorothy enjoys when students approach her and ask about other faculty members’ 

research, serving almost as a clearinghouse, “we have students who will come and say 

I've been reading a lot about thermodynamics or concrete, or for example a student came 

to me a couple of weeks ago and said I have this really neat idea for harvesting energy 

from tires.”   As these are not her areas of expertise, she noted, “well, he needs to be put 

in contact with someone who does work related to that, I'm not the right person for that.”  
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She helped the student contact other engineering faculty members on campus conducting 

work related to his innovative idea. 

Though not the focus of this study, one approach for undergraduate women that 

was discussed briefly by one student and both student affairs practitioners participating in 

the semi-structured interviews was e-mentoring.  In this technology-supported mentoring 

initiative, students are paired with industry professionals, alumni, graduate students, or 

faculty members based on mutual interests and needs.  Though students have access to a 

large pool of potential mentors who vary on multiple career and demographic measures, 

e-mentoring also creates the opportunity for mentoring by “the diversity of female 

science professionals who have committed to the field, even if they are geographically 

dispersed and inaccessible locally” (Cohoon, 2003, p. 54).   

Provide Professional Socialization 

 Faculty members and students overwhelmingly identified the top issue for 

professional socialization as being ethics and integrity in the engineering field.  This 

emphasis may be related to the ongoing engineering challenges in the news media over 

the past few years including the 2010 BP Deepwater Horizon Oil Spill in the Gulf, the BP 

Texas City chemical leak, and the 2005 Hurricane Katrina devastation.  Kim reflected on 

the importance of ethics and integrity in the major, “they actually stressed that a lot 

because in engineering bad ethics can lead to very severe consequences, I don't want to 

say it, but very big booboos.”  Anne felt that faculty members have a really important 

part in ethics in the way they talk about integrity in class, that an honor code should not 

be empty words on a syllabus.  
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Some professors really emphasize this is the way it is, this is really important. 
Some kind of just say, oh yeah you should have already seen the honor code, I'm 
just going to skip over this. I think it's really apparent how they feel about it.  
 

Faculty members also related ethics and integrity to the news media, but connected it 

with the research lab experiences.  Cynthia pulls out ethical issues to discuss in both the 

lab settings and her classrooms.  Amy talks about ethics in relation to collaboration and 

responsibilities with group projects, “I think that's part of being a professional engineer or 

professional anything, whatever they go onto.”   

 Brian talked in depth about teaching students to go beyond the technical and 

ethical aspects of engineering and consider the larger repercussions as a professional 

expectation.  He was called in as a consultant on a project after a major disaster and he 

realized “how important what we do as engineers is, that when you take away electricity 

and clean water and sewage and communications, it's anarchy.”  In particular, he really 

wanted to share this perspective with his students.  

 I wanted to say, what you do is really important and I hope you never work on a 
 project where you see something fail, but I want you to learn that it can and I want 
 you to learn that when you do your job right, it's so important.  I mean it creates 
 the basis for everything else.   
 
Brian felt, “you can have intelligent conversations and you can debate topics and you can 

come up with public policy.  You can only do all of that if your basic needs are met.”  He 

emphasizes that being a good engineer is more than performing calculations or designing 

a blueprint in both his classroom teaching and student mentoring relationships.    
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Deliver Feedback 

 Faculty mentors, student mentees, and student affairs practitioners asserted that 

critical and constructive feedback were important mentoring behaviors.  In some 

instances, the faculty talked about the feedback process as being reciprocal, which may 

be in line with the less hierarchical mentoring relationships they engage in with 

undergraduate students.  Christopher frames it as being more of a dialogue.   

They have to be receptive to suggestions.  They have to trust what you're telling 
them, so there's a certain amount of, okay I respect what he's saying and I think 
this is worth acting on.  I think what makes it more successful is if there's a 
dialogue.   

 
Daniel also talked about the important role of providing and structuring the feedback so 

that students see it as valuable, “sometimes they take it the wrong way, that we're trying 

to tear them apart, but they don't necessarily see that criticism is something that's done in 

a constructive way to make them become better.” 

Self Disclose When Appropriate 

Faculty members shared their personal stories, as well as their strengths and 

vulnerabilities with mentees when it was appropriate.  During our first interview, Dorothy 

partially defined mentoring as “sharing experiences that you've had that may transfer or 

transcend what other people may be going through.”  Not surprisingly, Dorothy shared 

her personal pathway through engineering majors with a student recently, “because if 

nothing else, you can tell how you did it and what worked for you, students like to know 

that.”  She talked with the student who was “really struggling, they were saying I don't 

know whether I should be in chemical engineering or mechanical engineering or civil 
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engineering and they're like am I in the right place?”  Dorothy disclosed her own 

circuitous route to her engineering discipline, “they like to hear what you have 

experienced and maybe they're going to listen to a lot of other people before they really 

make their decision, but your experiences might be helpful to help them.” 

Brian mentioned how he self-discloses strategically in the classroom, “if I really 

did just let go and I was completely open and I was completely understanding of what all 

of them were going through and what their names were and what their stories were, I 

would get overwhelmed.”  He described self-disclosure as being “like a dance, where you 

give enough so that you get them engaged.”  In addition, the stories allow him to connect 

with students, “there are certain students in the classroom, and something going on in 

their life, that will resonate with them, and I’ll get to know them better.”  

The strategic self-disclosure was evident in other interviews, as well.  Cynthia 

shared her own struggles with research in wanting to take on too many projects at once.  

She counseled a student by sharing, “Do one thing well, not five things halfway.  I have 

that problem, too, that's why I'm very sensitive to it.  I think I can do more than I actually 

can.”  When Claudia’s faculty mentor communicated his struggles over the same course 

she is worried about, her self-confidence in her abilities returned. 

Since they've experienced this stuff, they know where you are and what struggles 
you're going to go through.  It's nice for them to be able to talk to you especially 
when they’ve also gone through a struggle, say they took statics twice in their 
career, too.   
 

His willingness to disclose his own academic struggles made a powerful difference to 

Claudia, “it’s really nice because you don't feel alone in what you're doing.  Them being 
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so open and welcoming, makes you feel more at home and makes the university feel a lot 

smaller.”  Particularly at a large institution like UT Austin, these opportunities for 

faculty-undergraduate student connections may be vital for retention.  Unfortunately, 

Kim did not experience any faculty members self-disclosing in engineering and 

expressed frustration, “I really didn't know their personal stories at all.  I only knew their 

professional stories.”   

Offer Counsel (Without Becoming a Counselor) 

 All of the faculty members brought up the importance of establishing boundaries 

with undergraduate students when asked if they counsel students.  Daniel acknowledged 

that sometimes students would not bring up personal issues they may be struggling with 

due to the hierarchical professor-student construct prevalent in academia:  

To some extent, yeah, I mean students still see professors as professors and don't 
want to try to drag too much in.  Sometimes they do and you get this entire life 
story, but more times than not, it's more of a work/non-work type of separation 
that does go on. 
 

Faculty members were quick to mention that they listen and acknowledge the students’ 

issues and when appropriate, encourage students to seek guidance at the counseling 

center or other campus resources through the Office of the Dean of Students.   

Dorothy talked about being there for students and referring them to the correct 

person to help with the issues in their lives, “we want them to feel that if they have a 

problem, they can come and tell somebody and that we can provide some sort of help, 

getting them to the right person or at least being understanding about what's going on.”  

She recognized that the undergraduate experience can be a struggle and the students’ 
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personal lives will intersect with their academic lives, “because sometimes they're 

dealing with difficult situations, family situations, personal situations, relationships, 

health issues.  They're not just a student, they have a lot of things going on in their lives.” 

Amy also recognized the myriad of issues facing college students, “all of the 

family issues and the personal identity issues that they have to untangle for themselves.”   

Where is the line between advising end and trying to be a counselor, a 
psychotherapist for them when you're not a professional?  This one woman, I 
remember helping to get her successfully into counseling and that was great 
because she was having a really hard time. 

 
She worried about knowing when to refer undergraduate students who were struggling to 

counseling or another resource on campus and when to let them find resources on their 

own. 

They are younger, more impressionable.  A lot of times someone will seem to me 
to be really having a hard time, be pretty unstable, and I talk to them about 
counseling but they don't go, they go into a shell.  And I just worry about either 
meddling where I shouldn't meddle if they are unstable. 
 

She talked about “connecting them with resources, and connecting them in a way that 

isn't, in some ways pushy but in a really obviously caring way.”  She feels her role as a 

mentor includes recognizing that students are often afraid to use the kind of resources that 

they actually need the most.  Christopher pointed to his bulletin board with the 

counseling center phone number posted, “I'm not trained to do that.  I don't want to do 

that, shouldn't be doing that.  There are health care, mental health professionals on this 

campus that can do that.”  By helping students seek necessary guidance from qualified 

professionals, the faculty members ensured student success both developmentally and 

academically.  
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Respect the Mentee’s Developmental and Academic Needs 

In this study, engineering faculty members and students seemed to separate out 

developmental and academic needs from “counseling.”  Student mentees were often 

encouraged to be active participants in the mentoring relationship depending on their 

developmental needs.  Dorothy described it as “not coming just as an empty vessel.”  She 

said that undergraduate students often ask her, “what do you think I should do? Without 

giving it a lot of thought.  Well, what are your interests?  What are you passionate 

about?”  She helps them find their path: 

I think when they listen to their voices saying what they're passionate about, then 
they begin to formulate the questions that they need to ask, and not just doing 
something by rote just because I did it or somebody else did it, but what would 
work best for them. 
 

 Mentorship is very personal and needs to be specific for each student’s 

developmental needs.  For Brian, this was an integral part of being a successful teacher 

and mentor, “if you're a teacher, it's not what happens at the end of the semester, it's how 

does that person grow, what experiences do they go through from that point on?”  

Christopher agreed with this long-term view of student needs, “If I can help them 

maximize their ability then I've done my job. You try to do that in the classroom, you try 

to do that through any formal or informal relationship you can set up.”   

As Dorothy described earlier, knowing your mentees is critical.  When discussing 

identity development with her students, she is careful to “not put them on the spot or not 

make this the dominant thing.  But I do like to just have that awareness of issues they 

may be facing.”  Daniel makes a concerted effort to listen to his students’ needs for 
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career development, too, “Some people are seen as pure academicians and only push 

people to go to graduate school.  I kind of just lay things out and open out what the 

options are. So really keeping things open in that regard.”  For him, the mentor needs to 

listen to what the student wants and then “gauge exactly what they want to get out of it, 

not to push your agenda necessarily, but really, I never give a definitive answer ever. 

Always leave them thinking on something else and raise the possibilities of things that 

can be done.”  His purposeful approach encourages students to “take their education in 

their own hands, essentially.”   

 Dorothy also talked about opening possibilities for students, “It's ultimately the 

students' decision to come up with whatever, but I like to at least think that I've tried to 

think it through and tried to look at it from the student's perspective, as well as overall.” 

More than the other students, Anne talked about how much she valued specific feedback 

from faculty mentors, “when I start talking about my concerns and what's been bothering 

me, if I get it out there and I get feedback, I feel so much more prepared and I know what 

direction I need to take.”  Anne said, “I build up a lot of questions in my head and then I 

get all self-conscious or I'm unconfident in my abilities.”  Anne feels that faculty mentors 

help her get back on track or push her developmentally, “someone can kind of reassure 

me, like you're fine and you're on the right track or you know, maybe go back this way.  

And then I can kind of just put my head around whatever the problem is better.” 

In this study, affirmation of mentee strengths largely took place in conjunction 

with other developmental functions in the lab settings or with encouragement to pursue 

graduate school in conjunction with providing exposure and promoting visibility.  As a 
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faculty mentor, Brian tries to “create as many opportunities as possible for students to 

hook up with practicing engineers, to get internships, to get mentors who are practicing 

engineers.”  Whereas Cynthia focused on how her undergraduate research assistants 

sometimes publish papers with her.  

Allow Increasing Mutuality and Collegiality  

While the faculty members in this study distinguished between undergraduate and 

graduate mentoring relationships, the participants in this study often talked about how the 

undergraduate relationships could also be reciprocal and collaborative.  Amy tries to 

intentionally position herself with mentees in ways that are less hierarchical, “with those 

students who seem to need and want more than advising about the course, I position 

myself more as advisor, mentor and a kind of coach rather than professor-student which 

is a very hierarchical relationship.”   

Here's where I'm not sure how my definition of mentoring, maybe it's more than 
mentoring that I'm talking about, I'm not sure.  I think when there's a power 
differential, like student-instructor or brand new faculty member-professor, that's 
what people think is mentoring.  That this person is in need of more information, 
but I think there are other kinds of mentoring that are more lateral. 
 
In Anne’s case, her teaching assistant opportunity has allowed her to explore a 

subsection of faculty life and also develop leadership skills.  She is actively engaged in 

discussions with the faculty member about the course material, quizzes, and office hours 

and feels her faculty mentor treats her more as a collaborator or colleague, “I feel I've 

been able to interact with him as a mentor because if we have something we need to 

discuss about the class grading or tutoring, we'll just go to lunch.”  While the meetings 

cover course material, “there's also some time where it's just how are classes going, how 
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was your weekend, you know, that kind of thing where you build the relationship.”  Anne 

also juxtaposed her mentoring experiences in the lab to the experiences of some of her 

peers where the relationship is more hierarchical.  For her, research in the lab means 

“working directly with a faculty member on a research project, you can develop a lot of 

leadership skills in that sense where you're coming up with the ideas and how to move 

forward and the faculty member is just advising you.”  She compared this collegial 

mentoring relationship with an “approach where the faculty advisor kind of gives you a 

step-by-step plan, and you learn lab skills and different research techniques.”  

Dorothy shared an experience with one of her lab mentees, an undergraduate 

woman student who was supposed to go on a co-op through the Cooperative Engineering 

Education Program.  The student had a successful first tour, but when “she was about to 

go for the second tour, they were not going to do it because of the economy and this 

meant she would not get credit for the co-op.”  She looked around for other opportunities, 

but was unable to find anything.  One of Dorothy’s doctoral students, “had some things 

you'd like to do if you had more time, you know, that list!”  Dorothy offered the 

undergraduate student, “there's a possibility that maybe you could do some of those 

things and work with me in a lab and we ended up doing that.”  The Cooperative 

Engineering Education Program office counted the research experience, and both 

Dorothy and the student felt “it was a wonderful experience.”  Dorothy described the 

relationship as being collaborative, “I could give a little bit of direction and then she 

could work independently.”  In addition, the student received valuable functions explored 

in previous sections, such as demystifying the system and providing professional 
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socialization, noting that she submitted “progress reports and then having meetings where 

we talked about what happened, and what she did, and the experiments, what went right, 

what didn't go right.” 

Cynthia also talked about her role as a faculty mentor in a lab, “the female 

approach is very collaborative, working together.  I'm not very good at being bossy or 

telling people what to do.  I like to try and have it be working together.”  Stephanie also 

described mentoring as less hierarchical and more collaborative: 

A two-way street, so granted there is what a mentor gives a mentee, which is 
knowledge about previous experiences and sharing best practices or lessons 
learned, but then I guess the other way around in terms of what the mentee gives 
back to the mentor I think you know it gives the mentor an opportunity to feel like 
they're actually contributing to somebody else's success or paths.  Two people can 
benefit from the engagement. 

 
Christopher contrasted the personal and generational differences between his faculty 

mentor’s approach and his own, “He was, I'll see my students in my office for an hour 

during the week.  I will answer questions if they have questions, but I don't want any 

other further engagement with them.”  He feels the “stand-offish approach to mentoring” 

or “ivory tower approach” is generational and his approach involves more collaboration 

and engagement with students. 

From the student perspective, Kim had a very different experience, “In 

engineering, I felt it was very hierarchical. Whenever I went to office hours, I felt very 

formal and so I guess, in the engineering profession, you're supposed to be very well-kept 

and respectable. The more distinguished people.”  She compared the experiences to the 

ones with faculty in her new major, education, “the faculty members were more 
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personable and I see them a lot like an older friend or a person who has been through the 

same thing you have, and kind of pushes you because they're like I've done it before and 

you can.”  Not all faculty support less hierarchical models or collegiality with students.  

Christopher described how some faculty members in his department establish intentional 

and unintentional barriers with students.  In some instances, these barriers served as 

reinforcements of the traditional hierarchical mentoring tradition in the STEM fields.  He 

noted that, “PhD's tend to be, I don't want to use the word arrogant, but maybe that's a 

good descriptor at times.  You have to be approachable by the students.  They have to 

like you, you cannot convey an attitude of superiority.”  Similar to the conversations 

about being approachable, Christopher reiterated the importance of minimizing 

hierarchical barriers between faculty members and undergraduate students, “If you walk 

around the hallways of this building, that's probably the only door you'll see open [points 

to his door].  And that's just a little bitty thing, but it's a barrier that's not up there.” 

Value Diversity 

 Due to the lack of critical mass in engineering and the awareness of the faculty 

members, a recognition and respect for the diversity issues in engineering mentoring 

emerged from conversations with faculty members.  As Christopher noted, “historically 

underrepresented students are really historically underrepresented in the PhD ranks and I 

think that for us to effectively attract minority students into engineering, you have to have 

minority faculty members. The same is true with women.”  In his role as faculty mentor, 

Christopher believes he should “facilitate getting more minorities and women into faculty 

roles.”  When one of his African American mentees had the skills and desire to attend 
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graduate school and pursue a faculty position, “I pushed him a little harder in that 

direction.”   

Dorothy talked about how her shared identity as a woman meant that her mentees 

were more likely to approach her and bring up instances of chilly climate or harassment, 

“I think they probably feel they can come to me with some issues that maybe they’re 

facing that maybe they might feel a little nervous about talking with a male faculty 

member about” and “maybe they feel like that's something they could share with me or 

maybe I could advise them as to how maybe to handle it.”  She mentioned that the 

department had “certain cases where students have said I feel like maybe the TA is not 

quite as encouraging to me, or something like that.”  She felt the department did not have 

a lot of instances related to chilly climate, “but every now and then we do have some 

situations like that.”  As mentioned in the section on student and academic development, 

she approaches each student mentee differently and does not discuss diversity issues with 

all of them, “I see wherever they are, if gender is important, if it's not, if they see that as 

an issue we can go there. But if not, then we can talk about what other issues they may be 

facing.”  Often, she does ask if they are members of the Society of Women Engineers, 

“sometimes they are, sometimes they're not.” 

 Amy spoke about a certain point she reaches in some of her mentoring relationships 

with both undergraduate and graduate women student mentees, where “I will talk about 

what in my gendered experience of and from reading some of the literature, what women 

tend to do to undermine themselves.”  She shared an example about partnering on class 

assignments in her course.  In her experience, “speaking really broadly, if it's a male and 
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a female partner, if there's trouble, a lot of times the woman student is doing more than 

her share and she is really holding things together.”  When Amy senses there may be an 

unequal distribution of work or the students approach her to say it is occurring:  

I will talk about it as something I have experienced as a gender issue, that I tend to 
feel it is my job somehow to make things smooth, to make things work, and do 
what's necessary to make that happen, and if things aren't going well that somehow 
it's my fault.   
 

She is careful to “always preface it by saying that may not be your experience at all. 

Because sometimes I can see them sabotaging themselves, not standing up for themselves 

enough, not drawing boundaries clearly enough.”   

Brian discussed his privilege as a man in engineering and actively brings in 

women industry professionals to his classroom every year to talk with both the men and 

women undergraduate students about climate issues and equity.  He also connects the 

professional engineering branch in his field of study with mentees and classroom 

students, noting “I try to get them as connected to the students as possible because there 

are a number of females in the organization.”  One of the women in the organization is a 

student he mentored many years ago.  He sees the visits as an “opportunity where the 

students are around both males and females who practice as engineers and they have the 

opportunity to learn from and be guided by their experiences.” 

 Christopher also mentioned issues relating to diversity in engineering and 

mentioned the importance of not isolating students, “students won't get feedback from me 

if you're an underrepresented student that would single you out as an underrepresented 

student.”  Like Brian, Christopher struggled with issues regarding privilege in 
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engineering, “I really think that it's hard for a white male to stand up there and tell a 

minority student or a female student that they ought to go do x and y.”  He felt this was 

one reason to diversify the field, “I think the more female and minority faculty we get, 

the better off we're going to be because I think it resonates significantly and more 

effectively if you have a female telling a female student that there are all sorts of 

opportunities for you, and the same is true for minority students.”   

Not all of the faculty members engage regularly in conversations with their 

undergraduate students about gender equity issues.  While Cynthia had conversations 

with undergraduates in the past about gender equity, she felt that many of the issues did 

not relate to undergraduate students “until you're actually doing it yourself.  So when 

you're trying to juggle families and homes and things like that. Then I think it becomes a 

big deal.”  She did talk about exceptions, such as an undergraduate woman who had 

twins.  

Daniel also felt that gender equity was more of an issue for graduate students and 

faculty members due to lack of critical mass, saying “actually nobody who has really 

come to me for mentoring has really brought up the issue of being underrepresented.  

Even the African American students don't necessarily bring that up.”  He says the 

experience for doctoral students is different, “I also serve as a mentor to PhD students, 

and I think that is a concern both in terms of can you get a job if you're a female in 

academia and then also striking the balance between family and work.”  He feels gender 

plays more of a role for graduate students, “because of both the perception and also 

because once you start getting to the graduate school and then especially into 
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professorships, that percentage of almost equality in undergrad drastically drops down.”  

The compositional diversity does drop drastically, “it's a handful of female faculty, you 

know it's probably in the single digit percentages probably when you get towards there.” 

 When I mentioned to Daniel that some of the undergraduate students participating 

in the study had not had a woman faculty member or teaching assistant in their 

undergraduate career so far, he reflected on what that meant in terms of mentoring.  He 

recognized that “math tends to be pretty heavily dominated by male faculty, and physics 

courses, as well, and chemistry.”  Daniel noted, “you could probably go through without 

necessarily having a female faculty member and I think that's a disservice to some extent 

in mentorship that they get.”  The lack of diversity also limits the role models the 

undergraduate women encounter, “it might not even have to be active mentorship, it 

doesn't necessarily mean I had a female faculty member, let me go try to get all the 

advice from them, but at least recognizing there are other opportunities and job paths.”  

Women role models may influence students’ career paths, “even if it's just to say okay 

look there is some other kind of diversity that could happen, I think that is important.” 

 Cynthia and Daniel’s assumptions that undergraduates were not as concerned with 

gender equity issues were not reflected in my discussions with Anne and Kim, despite 

both of them being students in a relatively better-represented engineering major and an 

education major.  Anne talked about a woman faculty member coming to speak at a 

student organization event. 

It was nice to talk to her because she has young kids.  Questions that I've had 
before, well how do you do that?  Because I want to have a family at some point 
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and be a faculty member.  So it's nice to be able to see people who have done it 
and that it's possible. 
 

For Kim, who switched out of her engineering major, having women role models was 

critical.  She addressed the empowerment she felt after talking with women faculty about 

gender equity issues in her education major:  

They always talk about how they were pregnant, raised their kids, and how they 
went to school and it's really empowering because you're like oh my goodness, 
you don't have to stop and focus on having a family or drop your career because 
you're starting to have family?   
 

Kim felt, “it's just a matter of identification, I guess, because I couldn't identify myself 

with the men in engineering, but I can with the female faculty in education.” 

While faculty engaged in one-on-one discussions about diversity in engineering 

with mentees or at student organizational meetings, they rarely discussed diversity issues 

in the classroom setting unless the issues were related to cultural difference on an 

international scale.  When I asked Amy, she said, “no that's interesting, I don't.  I've 

thought about it.  I do have a module on collaboration and teamwork, and I talk about 

how to be sensitive to cultural difference.”  I asked her to describe the module, “just 

because someone isn't talking it doesn't mean they have nothing to offer, it may be that 

it's lots of things, whether it's customary for them not to talk.”  She has thought about 

bringing gender equity issues into classroom conversations, but felt “I don't think I'm 

qualified enough quite to do that.  I don't want to turn anybody off or make anybody feel 

that I'm not looking at them fairly.  So I don't talk explicitly about it in the classroom.”  

After some reflection, she noted, “it may be an opportunity lost and I may rethink that 

since you asked that question I'm thinking about that a lot.”  She went on to explain that 
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she felt more comfortable discussing gender equity issues in a one-on-one setting, “when 

I say it one-on-one it's out of caring and supportiveness for that person.  If I'm going to 

say it to a whole group, I guess I haven't found a way to talk about these issues.”    

Dorothy also talked about the importance of discussing cultural differences with both 

undergraduate and graduate students, “because people come from different cultures 

where certain things may be said that in that culture would not be considered offensive 

but here might be.”  Beginning with orientation, “we do try to talk to everybody and try 

to make them aware, even when they come to orientation that we want this to be a good 

experience for everybody.” 

Address Social Context 

 In addition to discussions about underrepresentation in engineering and diversity 

issues, several of the faculty members participate in discussions about social context.  

These faculty mentors acknowledge that engineering is not value-free and take active 

approaches to engage students in critical thinking around these issues.  Brian discussed 

precollege preparation not being aligned with the values and skills needed in 

undergraduate education.   

What we want is that you're going to be a business person, you're going to be a 
teacher, you're going to be an engineer, we want them to learn how to do that. 
They get caught unprepared for that and so, I can think of numerous students who 
I have mentored who got caught at that point.  Some of whom ended up making it 
through engineering but with a lot of difficulty, but they made it through and are 
now successful engineers. 

 
Brian shared that he’s always been interested in participating more actively at the 

elementary and secondary education levels.  Like several of the faculty members 
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involved in this study, he participates in outreach efforts when he is able, “I think the 

outreach needs to go all the way down to the elementary level and it all should be 

integrated.  It shouldn't be here's the primary education and here's the secondary 

education, it should be here's the education.”  He feels faculty members “should be 

involved with first graders and first grade teachers should be involved with college.  

There should be no boundaries between the two.”  He acknowledged the reality of K-12 

education noting, “but that's a long way from where we are right now.  So what I'm 

always trying to do is make up for that, and I don't feel like I'm all that successful because 

there's just so much.” 

 He talked briefly about several previous and current engineering outreach 

programs supported by the National Science Foundation and other grants.  In one 

program, graduate students went to a low-performing local high school and worked with 

physics, chemistry, and math classes with a computer program that simulated site 

contamination.  While this program and similar efforts have gone really well, he says 

time and funding constraints often affect outreach efforts.  Brian wishes that they could 

do more programs for underrepresented students in elementary and secondary education 

because, “the earlier they learn about engineering, the better decisions they're going to 

make as they go into college about what they want to do.” 

 Brian also talked about how precollege factors affect undergraduate education, “I 

would say I've learned for the underrepresented undergraduate students that what they go 

through is really hard and that I don't know that there's a lot that I can do to make it any 

easier for them.”  He shared a specific mentoring story about a student he met through 
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family friends.  Prior to enrolling at UT Austin in engineering, Drew attended a low-

performing high school in Austin and a summer enrichment program at the university.   

 And I don't know what I could have done, but that was an example where that's 
 not mentoring, there's a much bigger thing going on there.  I tried and I could see 
 what was going on, but it was like me throwing him a rope in the middle of a 
 hurricane.  I mean there was nothing that I could do, I felt like, that was really 
 going to help him.  That program needed to start when Drew was in elementary 
 school and he needed to have intervention from kindergarten all the way 
 through his senior year in high school.  
 
 Christopher talked about some of the struggles his underrepresented student 

mentees have faced on campus, as well.  His pride and support for his mentees were 

evident, “when I look at their skills, I think that they have a lot of potential to do really 

good things.”  Like many of the other faculty members participating in this study, he is 

particularly aware of the underrepresentation of African American students and faculty in 

engineering and on campus. With this underrepresentation in mind, he sometimes 

encourages his African American and women mentees to consider and pursue graduate 

school a little bit more than his other mentees, “I guess I have a certain amount of... what 

do I call it?  To actually help minority students because I think they are underrepresented 

in engineering, they're underrepresented on this campus and they have a lot of potential to 

do good things.”  He acknowledged that, “historically underrepresented students are 

really historically underrepresented in the PhD ranks and I think that for us to effectively 

attract minority students into engineering, you have to have minority faculty members.  

The same is true with women.”  Christopher feels he has a responsibility as an ally, 

“whatever we can do to facilitate getting more minorities and women into faculty roles, I 

think is something we should do.”   
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 Cynthia also talked about the underrepresentation of African American students 

on campus.  African American students are approximately 3% of the undergraduate 

student body in the Cockrell School of Engineering and 4.9% of the total UT Austin 

undergraduate population (Office of Institutional Management and Analysis, 2010).  

While she feels progress is occurring in terms of the number of women enrolled in certain 

engineering departments, she feels, “the racial balance is not so good.”     

 UT is like what, 5% African American?  We're, I think, we're definitely on the 
 low end of that and these are small numbers so you can't really draw conclusions, 
 but I would say they usually perform on the low end, as well.  So I don't know if 
 that's a reflection of poor preparation in high school or just sort of not adjusting to 
 the level of work you have to invest or maybe not having a good cohort of other 
 friends who are in engineering...  
 
Like many of the other interviewed faculty, Cynthia spends time considering how to help 

underrepresented students succeed in engineering and looks for opportunities to 

encourage and support.  Similar to Christopher, she nominates and sends these mentees to 

prestigious national enrichment programs.   

 Kim discussed one of the mathematics courses she took while she was still an 

engineering major.  As an extra credit assignment, students were encouraged to 

participate in volunteer activities that addressed social injustice.  One of the reasons she 

switched to an education major was because she wanted to help people, to see the direct 

correlation between what she was learning and how it would help someone.   

 He really demonstrated he knew leadership skills like building community, 
 helping others that weren't as privileged as you were or didn't have as much as UT 
 students could rely on.  It was a two-part thing, you had to volunteer and then 
 you had to reflect on the volunteering. 
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 Dorothy touched upon similar issues in our conversations.  Over the last several 

years, she feels there has been an increased interest from women undergraduate students 

in wanting to directly see how engineering impacts people’s lives and in wanting to 

pursue volunteer opportunities in the community and overseas.  She is not sure why 

students are more civically engaged, “I don't know exactly why that is, I don't know if 

that's part of our nurturing or  whatever, but we have a lot of young women who feel like 

they want to make a contribution.”  This shift in student motivation has affected their 

outreach and recruitment techniques for increasing the number of women students, “as a 

matter of fact when they go and make appeals to the high schools, they emphasize things 

like that, you know, you can make a difference as opposed to maybe emphasizing so 

many of the technical aspects.”  Like Kim’s math course, “they emphasize how your 

work can really make a contribution to society and sometimes people buy into that and 

look at engineering as a pathway.”   

 Dorothy also talked about how the shift may impact retention in engineering.  She 

has students approach her that are doing well in their engineering classes but have 

decided to pursue another major, “because they just feel like this doesn't give me 

satisfaction, I can't see myself doing this.”  I asked her how many of the engineering 

faculty members emphasize the connection between engineering and the contributions it 

makes to society. 

I don't know whether the faculty actually emphasize it, but the students may see it 
in the kind of work that they do.  For example, one department has a lot of work 
that's going on with batteries and things like that, so they may see that as, oh my 
goodness, everything you can have requires them!  So they may see it from that 
point of view.  Especially if you could take things that we take for granted to 
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other countries where maybe they don't have lights at all, or running water, or 
whatever.  Those things are sometimes very attractive to young people, trying to 
make a difference within this field.  

 
 Dorothy feels the connection between engineering and students’ impact on society 

is generally more subtle in the classroom and focused on making a “group difference,” 

but “the fact that you individually can make a difference is very appealing and that’s why 

we have students going on these trips, where they go to another country and make a 

difference with Engineers Without Borders.”  Opportunities on campus, like the new 

UTeach Engineering teacher certification program for undergraduates, offer students an 

opening to combine the two.  Funded by a $12.5 million grant from the National Science 

Foundation and partnered with the Austin Independent School District, Cockrell School 

of Engineering students are able to complete degree requirements in their majors and earn 

their secondary teaching certificate.  She reflected on how this student interest is different 

from her earlier faculty experiences, “that was not on the radar, they wanted to go to a 

company or they wanted grad school.”  Dorothy says students are now “beginning to say 

I'd like to do UTeach or I want to work with the underserved communities or I want to do 

the Engineers without Borders.”  She wondered if the shift might be generational, “that 

people are more conscious, as we see the world is smaller and smaller.  We're seeing how 

much we have and how much others don't have.  Maybe people are beginning to think 

that well, I want to help.”  Dorothy feels this conversation with students about “giving 

back to the community” is a recurring theme in her discussions with student 

organizations, too. 
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 All the student organizations will have some sort of food drive or where they 
 teach children at high-risk middle or high schools, they go and volunteer. I'm 
 seeing more and more service components as part of what they do.  
 
Students are also trying to translate and incorporate these same values into their 

classrooms and conversations with faculty members, “people are beginning to ask as they 

get into the field, what can I do?  How can I  implement the things I learn in class to 

help?”  She described some of the issues students bring to her, “like going to a place 

where there's no clean water and people have to walk miles for drinking water, that they 

could go in and build a well or build houses.  They're willing to spend two weeks doing 

that.”  She recognized the tremendous impact undergraduate students can make in 

communities, “that's just a small amount of time that you could come and make a big 

contribution.  I'm hearing more and more about that from individuals as well as being 

presented in the student organizations.  That's very positive.” 

 As mentioned earlier, Brian also talked with his students about their professional 

obligation as engineers to consider the social context.  For Brian, “what struck me is that 

it's not easy to be an engineer if you really want to do your job.”  He explained 

engineering does not occur in isolation, students need to be aware of the larger issues 

involved and consider each project from multiple perspectives, “my experience has been 

that what we think somebody wants versus what they really want, aren't necessarily the 

same thing.”  He teaches his students to consider an engineering approach that is 

collaborative with their clients and the community, rather than a “high and mighty kind 

of approach of we're going to come in and we're going to replace their roof because their 

roof is leaking, and aren't they going to really appreciate that?”  He acknowledges that the 
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clients may not always want or need what the engineers design, “you've got to be careful 

about that.  And that's the key, to be aware of these issues, because if you're aware of it, 

then at least you're not going to be caught by surprise.”  He says teaching his students to 

be critical thinkers and engineers is important:  

Whether there's a right answer or not, to me isn't so much the issue, it's these are 
the kinds of issues you need to be thinking about and here are some perspectives 
or ways to approach these issues as kind of a philosophical underpinning and then 
in any given situation, how that plays out, there's no right or wrong answer. 

 
He also explained that engineering is more than technical analysis, calculations, or 

models, “it’s all about people, it’s about public policy.”  This is similar to the best 

practices identified in Mayberry’s (1998) review of pedagogical practices, where the 

faculty member demonstrates that course concepts are constructed within a particular 

social context and value system.  Brian realized,  

It just struck me that being an engineer, it’s not about designing something.  It's 
really about working closely with the public in a way that you actually provide 
them value.  It means we have to have a conversation with them about what do, 
what they have going on, and what do they want.  How do we do it in a way that 
is going to be the best for them?  Which means we have to include what they want 
and what they think in the solution.  Not we know what's best for you.  I just 
wanted the young people to be thinking about problems that way, to know their 
little problem has this much bigger context. 

 
This collaborative and collegial approach to engineering is evident in Brian’s teaching 

and mentoring.  To help teach and guide his students to think about the larger social 

context, Brian has them work on local and national projects with him and other 

professional engineers.  Each project has unique factors and challenges, but in one way or 

another, the undergraduate students are “experiencing the real world and that it's not how 
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much concrete do I need or how do I design something so that the load is going to be 

handled, it's how do I work with all these different stakeholders.” 

Faculty Benefits of Mentoring Undergraduate Students 

 Mentoring has traditionally been defined in the research as being dyadic and 

hierarchical, “a relationship between an older, more experienced mentor and a younger, 

less experienced protégé for the purpose of helping and developing the protégé’s career 

(Ragins & Kram, 2007).  These traditional mentoring relationships have significant 

benefits for the mentees, but fail to fully acknowledge benefits received by the mentors.  

As explored in the literature review, mentoring research tends to focus on mentee 

benefits, rather than faculty benefits.  Previous studies have identified faculty benefits as 

personal satisfaction, personal fulfillment, creative synergy and professional 

rejuvenation, networking, motivation to stay current, friendship and support, and a 

reputation for talent development (Johnson, 2007).  Due to the lack of research on faculty 

benefits, this study focused on the benefits engineering faculty members receive while 

mentoring undergraduate students.  However, these faculty members are not the norm in 

engineering, as Stephanie noted the majority of the faculty members tend to prefer 

working only with post-doctoral or graduate students:   

Typically faculty around here, path of least resistance, they’re going to use 
graduate students first.  The second thing that they do is hand pick the top, top, 
top undergraduate students in the classes that they teach.  So you know, they're 
going to be reaching out to that student that has the 4.0 and knows the 
information. 

 
The low response rate to the online survey, particularly from certain engineering 

departments may reflect the focus on graduate research.  The six faculty mentors 
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participating in this study are faculty who purposefully mentor undergraduate students 

and perceive real benefits from the mentoring relationships including personal 

satisfaction, a window into the undergraduate experience, and networking and research 

assistance.  

Personal Satisfaction 

 The initial response from all of the faculty mentors was that they found teaching 

and mentoring to be fulfilling and rewarding, which was not a surprising answer after 

hearing how thoughtful and reflective they were about their classroom pedagogies and 

mentoring relationships.  As Christopher articulated, “If you ask me why I'm still here, 

it's because of the students, because if you don't enjoy the students, you shouldn't be here. 

You can make a lot more money as an engineer somewhere else, so it's all about the 

students.”  He finds mentoring rewarding when he sees them gain confidence and a better 

understanding of engineering, as well as their personal growth, “you take somebody that's 

not quite sure how to do research or they're not quite sure how to make themselves 

attractive to industry.  That’s more rewarding than the students just learning facts and 

figures.”  Amy also found their personal growth and the closeness of the relationship 

fulfilling, “It just feels good.  It's so much a part of what teaching is for me, helping them 

to make their lives better.”  She went on to describe the different levels of connection 

between teaching, “you hope that you're doing that in what you teach and the interaction 

in the classroom, and you can feel that happening sometimes,” and mentoring 

relationships, “but you can feel it happening so directly when you mentor and when 
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people take a suggestion and run with it and it works.  Or it doesn't work and then you try 

something else.”  

 Dorothy discussed the transformational aspect of watching mentees progress in 

their personal and professional lives over the years, “it's just unbelievable to see the 

transformation and everything, those students when they come in wide-eyed and not 

knowing where to go.”  For her, continuing her mentoring relationships with students 

post-graduation is important: 

 Some of the students you see again and again at different stages here, and I like 
 that.  It's really rewarding to see the transformations that they go through, what 
 they achieve and the different internships and co-ops that they participate in.  
 Then to see them come back as recruiters, that's remarkable. 
 
Brian also felt that long-term mentoring relationships and seeing students’ successes as 

professional engineers were personally fulfilling, “it's not that somebody in a class gives 

me positive feedback or the course evaluations or the student comments, because I don't 

know that sometimes they necessarily get what they’ve learned until they're long gone 

from here.”  He tries to not get caught up in “how do I please them and make them feel 

great right now, rather how do I make it so they're going to be successful when they 

move on from here.” 

Window into the Undergraduate Experience 

 Faculty mentors felt they were able to understand the undergraduate experience 

better through their relationships with mentees.  Cynthia gained an appreciation for the 

diversity in her classrooms and labs, “I learn more about the different kinds of people 

there are and the ways people are motivated and the things people are looking for.”  She 
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enjoys “trying to figure out the other ways that people work and how you can use it to 

help motivate them.”  Dorothy had similar experiences with her mentees and enjoyed 

learning about what is important in their lives so that she can better mentor them, “I like 

to know what's going on in their lives, what are they dealing with?  Because I find that 

the students today have a lot more pressure on them than even when I first  started here.”  

Unsure if the pressure is caused by the lagging economy or not, she felt that when she 

first started teaching, “everybody who graduated felt they could get a job, and it's not like 

that now.  They want to do well and it's become very competitive, so I like to know the 

different aspects that are other parts of their lives.”  

 Anne and Kim felt that as student mentees, they offered a critical window into the 

student experience.  As a teaching assistant, Anne said her faculty mentor often asks her 

for advice to think through issues from the student perspective, “I think more so now that 

I've been with him in a lot of different classes and a  length of time, he'll propose this is 

what we should do for this quiz, do you think it’s reasonable?”  He asks her to think from 

both a student and teaching assistant perspective, “have we covered the material 

thoroughly enough that this is a reasonable quiz for the students at the point that they're at 

right now?”  In addition, he utilized her student perspective to establish accessible office 

hours, “he asked, when are students going to do homework?  What are the things that 

could conflict?”  Kim also felt there was value in faculty asking students about the 

undergraduate experience in a mentoring relationship, referring to the incorporation of 

technology in the classroom: 
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 We can offer new problems or possibly new ways of teaching because I know a 
 lot of professors have taught here for a while and they have their set roles. They 
 only teach one way, they only do the same things in certain ways and I think they 
 don't realize that over time generations learn different ways.  
   
 As explored in the section of faculty mentoring functions, there appears to be a 

potential disconnect between the faculty members’ perceptions of what undergraduate 

students are thinking about in terms of gender equity and underrepresentation issues, and 

what undergraduate students want to talk about.  This disconnect represents a lost 

opportunity for faculty members and undergraduate students that appears to relate to 

retention and career pathway choices.  The students participating in this study clearly 

articulated the need for more conversations about underrepresentation and more 

opportunities for seeing successful women role models.  

Networking and Research Assistance 

 Griffin’s (2008) mixed methods study examined the developmental relationships 

between Black faculty members and their students, drawing from the responses of 1,465 

Black faculty participants in the 2004-2005 Higher Education Research Institute (HERI) 

Faculty survey and a qualitative case study of 28 Black faculty members.  She found that 

mentoring relationships that focused primarily on benefits for the student protégés, while 

personally rewarding for faculty members, often distracted from their scholarly activity.  

On the other hand, collaborative mentoring relationships between faculty mentors and 

student mentees that focused on mutually beneficial outcomes were more likely to be 

both personally and professionally beneficial for the faculty members.   
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 Similar to Griffin’s (2008) study on reciprocity and productivity, the faculty 

mentors participating in this study emphasized the importance of productivity and 

scholarly activity at a research university.  While they found mentoring relationships to 

be personally rewarding, they also perceived real benefits from participating in 

collaborative research projects with undergraduate students in the lab settings.  As 

mentioned earlier in this chapter, the engineering faculty members challenged their 

undergraduate students to take on complex research projects that significantly contribute 

to the engineering field.  

 By employing undergraduate students in their lab settings, mutually beneficial 

mentoring relationships are created for students seeking research experience and for 

faculty members seeking to increase their research productivity.  For instance, Cynthia 

increased the number of undergraduate students working in her lab, allowing her the 

opportunity to undertake more research endeavors. 

 They're interested in getting research experience for one reason or another.  Last 
 summer I actually took a whole bunch because I had a new idea for how I thought 
 I could use undergraduates and with the economy there aren't as many jobs 
 available, so I thought this would be a good way for me to get some work done 
 and for them to get a little experience that they could put on their resume. 
 
Dorothy had a similar experience in her lab and encouraged an undergraduate student to 

pursue a project identified by one of her doctoral students.  Due to time constraints, the 

graduate student and faculty member would not have been able to undertake the project 

without the undergraduate student’s assistance. 

 In addition, several of the faculty supported and encouraged undergraduate 

students presenting at national conferences and publishing in journals.  Christopher 
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shared that several of his students have published from their contributions in the lab, “if 

we're fortunate, we can get enough content out of the project where they can publish in a 

peer-reviewed journal.”  In one instance, a mentee published in a peer-reviewed journal, 

“he was in the top ten for the quarter in the journal in terms of the citations.”  For faculty 

members seeking tenure at a research university, this level of national exposure assists in 

research productivity, but also allows for the opportunity to nurture the next generation of 

scholars for future research collaborations.      

 Cynthia suggested that mentoring helps faculty members network and identify 

talent at the undergraduate level, “you can identify really outstanding students who can 

then work in your lab and if they go off to graduate school, you know that makes you 

look really good. If they do well, it makes you look good, too.”  Brian recognized the 

power of mentoring undergraduates, as well, “because the best undergraduate students go 

on to graduate school, here or elsewhere.”  Brian also acknowledged that students find 

other pathways in their careers that are beneficial for the engineering school:  

 They go out and they succeed. I get to hear from them, you know I'm now the 
 president of this company, I now own my own company, now I've left 
 engineering but everything I learned in engineering I'm applying to investment 
 banking and I'm being very successful because the other people don't have that 
 background. 
 
Though these students may choose to pursue careers outside of the engineering field, the 

valuable connections formed during their undergraduate experience serve as 

opportunities to expand the faculty members’ networks into other fields.   

 For Brian, providing undergraduates with a positive experience will lead to long-

term benefits, “it's a lot more likely we'll get research money, we'll get endowments, and 
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we'll get all these other things that the university emphasizes when they’re successful. 

But that starts with we did a good job with our undergraduates.”  He feels justified in his 

decision to prioritize and invest in undergraduate learning not only for educational 

purposes, but also for long-term departmental benefits because, “they are the ones who 

write us endowment checks, maybe not when they graduate and maybe not ten years 

later, but fifty years later because we did a good job with them now.”  He acknowledges, 

“there's no way to do a lousy job at the undergraduate level and then try to fix that when 

this person is eighty years old.”  

 Unlike their colleagues who focus solely on mentoring relationships with graduate 

students, the faculty members in this study often discussed how their perspective on 

undergraduate teaching and research differed from their colleagues.  By valuing 

collaborative mentoring relationships, the faculty members identified real networking and 

research benefits that justified their investment in undergraduate mentoring relationships, 

including increased research productivity, national exposure through conference 

presentations and peer-reviewed publications, and potential financial benefits. 

Conceptualizing Mentoring 

 In this study, mentoring relationships tended to begin in the classroom as a result 

of thoughtful pedagogy.  Key characteristics in the classroom that facilitated the 

formation of mentoring relationships included connecting with students, making 

connections with the real world, being approachable, envisioning engineering as fun and 

engaging, and facilitating community building.  Faculty mentors provided a range of 

functions for students, such as being accessible, being selective, providing 
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encouragement and support, teaching and training, clarifying performance expectations, 

initiating sponsorships, demystifying the system, encouraging risk taking, fostering 

mentoring networks, providing professional socialization, delivering feedback, self-

disclosing, offering counsel, respecting the mentees’ developmental and academic needs, 

allowing increasing mutuality and collegiality, valuing diversity, and addressing social 

context.  In addition, faculty members created opportunities for research, academic, and 

personal development, which led to student retention and mentee success.  Undergraduate 

mentees also provided their mentors with real benefits including personal satisfaction, a 

window into the undergraduate experience, and networking and research assistance.   
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CHAPTER 6: SITUATING FACULTY-UNDERGRADUATE 
MENTORING 

 This chapter identifies and examines the themes that emerged from the semi-

structured interviews with the faculty, students, and student affairs practitioners in light 

of my second research question, how the mentoring relationships are situated within the 

context of the institution in which they are embedded.  The social context and culture 

affect the ways in which the faculty-undergraduate student mentoring relationships 

develop.  In this chapter, I utilize participants’ narratives to explore the engineering 

culture at UT Austin, including the lack of critical mass and chilly climate issues.  I then 

examine the challenges facing faculty members mentoring undergraduate students, 

including defining mentoring, time constraints, research priorities and the tenure system, 

and lab and funding constraints.  I conclude with an exploration of the opportunities that 

emerged because of mentoring constellations, namely the mentoring support of student 

affairs practitioners and peer mentoring in student organizations. 

Engineering at UT Austin 

 Faculty, students, and student affairs professionals agreed that the curriculum in 

engineering is “intense.”  Brian describes the first couple of years as hard, “you’re in a 

position where you’re uncomfortable.  I would say that most high school students who 

come here are not prepared for what is going to happen to them here.  I think we as a 

society do a poor job of making that transition easier for the students.”  Christopher had a 

similar perspective on the student experience, “We attract bright students that work really 

hard.  By the time they get to their junior or senior year, it’s very competitive.”  He 
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further described this competitive engineering environment, “it’s fun, challenging, 

rewarding, but it is hard work and can be stressful.”  Cynthia talked about the competitive 

environment and merit-based system, “If you work hard, you can succeed.  But if you 

don’t work hard, it’s going to be very challenging.”  At the same time, she acknowledged 

the collaborative nature of engineering, “it’s also very collaborative, so we really try to 

get everyone to find people to study with and work on homework problems with.” 

Several faculty members also expressed concern that students were not always 

aware of what the engineering field entails and part of the faculty role was to help clarify 

the expectations of the program in a supportive manner.  Brian expressed it as, 

“sometimes, I don’t think they really know what engineering is, I don’t think the students 

who come into our program are coming in necessarily because this is what they really 

want to do.”  Instead, he suggested that, “I think sometimes they end up here because 

they could get in.  There’s a lot of that, because it’s hard to get into engineering.”  For 

this reason, he feels many academic high school counselors encourage students to try 

engineering because it is difficult to be admitted and that holds a certain level of prestige.  

He shared that several of his students had counselors that said, “if you can get into 

engineering get in, because you can always transfer to English or communication, but if 

you go into communication it’s going to be very difficult to transfer to engineering.”  For 

these students, Brian said, “I think engineering is even more vague for them because they 

probably don’t have a lot of direct examples of engineers.” 

 Anne, Claudia, and Kim mentioned in their interviews that the prestige of the 

program initially influenced their decision to major in engineering, even though they did 
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not conceptually understand everything the field involved.  They talked about the pride 

they felt in being an engineering student and the sense of community that created.  Anne 

said she feels a connection with most engineering students, “but we also kind of exclude 

others.  Not on purpose, but we really kind of like to stick together.  Partly that’s because 

we study together and we’re in the same area and we’re always around here.”  However, 

they also talked about the competition between engineering departments.  Both Anne and 

Claudia told me about E-Week, a celebration of the vital role that engineering provides to 

society.  E-Week coincides with the National Engineers Week, an event created by the 

National Society of Professional Engineers to increase awareness and appreciation for the 

profession.  As Anne described, during E-Week, “we have a very strong pride in being 

engineers.  It’s competitive then, and I think even throughout the year, there’s a little 

competition between oh chemical engineers are better, ME’s are better... but it’s still kind 

of a playful thing.”  She says the event is “pretty welcoming, but competitive.”  At the 

same time, she reiterated the importance of bonding as engineers and relieving some of 

the stress they feel as students.  E-Week represents an opportunity to meet these needs, 

“It’s like we’re all stressed out doing classes and extra-curriculars and all this other stuff 

but we enjoy doing fun things, too.”  She feels the competitive environment helps her 

connect with her engineering peers, “yeah I might have to spend more time doing my 

school work than some of my peers in other majors, so we kind of bond over that.  Kind 

of complaining about homework or things like that.” 
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Lack of Critical Mass 

Though the faculty members in this study felt that undergraduate students were 

less aware of a lack of compositional diversity, the three students participating in the 

interviews noticed the underrepresentation of women at the undergraduate student, 

graduate student, and faculty levels.  Claudia said, “You can definitely tell that there are 

more males in engineering, rather than women. But to me, it’s not really anything, it 

doesn’t bring me down, it doesn’t intimidate me.”  Kim had a different perspective, 

drawing on her experiences in both engineering and education courses, as well as the 

intersectionality of her identities, “I definitely notice that I’m part of a majority in 

education whereas in engineering I kind of felt I was more aware that I was a female in 

engineering just because the males noticed that I was not a male.”  During orientation, 

she says she realized, “I was one of the few girls in engineering and I remember telling 

my friends, my girlfriends, that it was so odd because I’ve never really seen that.”  She 

finds the complete opposite is true of her education major, “there’s only like maybe a few 

guys peppered into the classes, and most of the time if there’s a lot of males, they’re 

usually kinesiology majors, which is a different field than mine.” 

 Faculty also recognized that some student communities were historically 

underrepresented in engineering at UT Austin.  One faculty member questioned why this 

happened, “I don’t know whether it’s the support system or not, there are certain groups 

that historically don’t do as well in the major and I’m not sure why that is.”  In particular, 

several faculty members discussed the challenges faced by African American students in 

their departments.  Though the faculty members acknowledged exceptions, “there are 
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some who are just stellar in their courses,” there seemed to be some significant barriers to 

student success, particularly in the introductory courses.   

Some of the initial courses are the sort of speak ‘weed out courses,’ [African 
American students] tend to not make it through as a percentage of the group 
compared to other types of minority groups.  I’m not sure why that’s the case.  
Women are actually really well represented in the major at the undergraduate 
level, 40% level.  They’re really pretty well represented and there’s no difference 
in the attrition rate on that versus others. 

 
 However, women are not as well represented in all of the engineering majors and 

remain a relatively small percentage of the student body.  One faculty member talked 

about how women students may feel in class, “every now and then, I don’t know whether 

I mentioned it to you or not, in a course I only have one female student.  That’s unusual, 

because normally I have about four or five or something like that.”  The faculty member 

noted, “that can sometimes be a little intimidating or they might be a little nervous about 

asking questions in an environment like that.  You just don’t know.”  Individual students 

vary in their responses to underrepresentation, “sometimes it’s not a problem, the young 

women will be the most vocal and they ask questions and may set the pace for the class.” 

For instance, Claudia found the situation to be empowering.  At other times, students may 

feel anxious, “is this something everybody else knows and I just don’t know and will I be 

singled out as being behind and not understanding?”   

 At the same time, Kim and Claudia mentioned the underrepresentation of women 

in the faculty ranks, noting that they had not had a female faculty member in their 

undergraduate experience yet.  Kim clarified her statement, “I never ran into a female 

engineering professor or a TA even.”  All three students said that they often turned to 
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student affairs professionals when they encountered issues they wanted to discuss with a 

woman mentor, even if it was a topic they identified a faculty member may be more 

qualified to discuss, such as questions about graduate school.  Katherine confirmed the 

students’ approach. 

I don’t know that they hear a lot from their faculty about family, work-life 
balance, things like that and I’ve got kids and a husband and I’m working and 
managed to get a graduate degree, so just a lot of different experiences that I think 
a lot of them have questions about.  I do hear from them questions that they don’t 
get answered or don’t know who else to ask that’s had those same types of 
experiences. 
 

 Unlike the students, the faculty participating in this study were less likely to talk 

about critical mass and compositional diversity with their undergraduate students, 

perhaps because they taught in engineering departments with more women enrolled at the 

undergraduate level and perhaps because of their own experiences.  They did, however, 

frame discussions throughout the interviews of underrepresentation being primarily 

located at the faculty and graduate student levels.  For instance, Cynthia talked about the 

influence of her own experiences as an undergraduate and graduate student, “even in 

graduate school where it was only 25% I didn’t even notice anything, and for a while I 

was the only female in our lab group.”  However, when she became a faculty member, 

she realized, “Oh, this is different.  And I think that’s because that’s when you start doing 

all of the more female things, you realize oh I am doing most of the stuff to take care of 

the house, I am doing a lot to take care of the kids.”  She feels the experience is different 

for a lot of her male colleagues, “not all, but it’s different.”  Amy also framed the issue of 

compositional diversity in light of the overall university, recognizing that other fields of 
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study had similar issues related to underrepresentation, “there are still so many issues, I 

think, even in departments that don’t have the exceedingly low numbers of women 

students that engineering did.”  She shared some of the systemic issues and challenges 

faced by women in academia, noting the lack of women full professors across all fields.  

She brought up an example from the Department of English, “I can’t remember now but I 

think only 16% of their full professors are women.  In English, isn’t that amazing?  And 

these are role models for students and it’s got to affect student awareness and identity.”  

Her memory was correct, according to the Gender Equity Taskforce Report (2008) there 

were only 6 women full professors in the Department of English, or 17.14%.    

Chilly Climate Issues in Engineering 

 As addressed in the literature review and the participant profiles, instances of 

chilly climate or microinequities do arise in the STEM fields.  Of the two students in the 

online survey using the nomination cell to write in that they had not had a faculty mentor, 

one student elaborated on her response by stating, “None, in my experience, all of the 

faculty are impersonal. They are very defensive and too structured to give advice.”  As 

shared in chapter 1, Anne talked about the experiences of her friend Clare, who is 

majoring in a different engineering department.  Clare encountered several instances of a 

chilly climate, “basically she felt like there’s always sexist comments and things like 

that.”  To avoid hostile classroom environments, Clare is careful about the courses she 

registers for each semester.   

She said she was talking to one friend who was like, oh you should take a class 
with this one professor because he’s an awesome professor and he teaches the 
class really well.  But it’s all the side comments that the professor makes that 
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make her uncomfortable but other people, guys in the class, they don’t really pick 
up on it as much.  They’re less sensitive to it so they don’t notice, they think he’s 
a really funny guy and they love his class, he’s really friendly.  But to other 
people, the way she perceives what he says, it’s not funny.  
  

As Anne notes, the comments are often subtle, “you wouldn’t make a lawsuit over it, but 

it still changes the way the environment and the way people feel comfortable or 

uncomfortable.” 

 Faculty members primarily addressed the historical effects of the chilly climate and 

underrepresentation.  Brian felt that women students were as equally prepared as male 

students in his courses.  However, he was very aware that the history of the engineering 

field and socialization affected the ways in which engineering is practiced today, “it is an 

environment that was dominated by males for many years so it has a long way to go 

before I would say it’s welcoming to women.”  Brian noted that there have been 

significant improvements over the course of his career but there is still plenty of room for 

improvement, “I’ve seen lots of improvements but it’s still not... If we were to start from 

scratch and figure out how we would operate with equal numbers of men and women, we 

wouldn’t be where we are right now.” 

 Amy talked about her own personal experiences with the chilly climate in the 

engineering field during the 1990s with graduate students and faculty members.  Like 

Clare’s experiences, she said “it wasn’t that dramatic, but it was stories about having 

been treated in a way that was so obviously the result of being a woman in a male 

environment.”  She shared one story from when she first began working in the 

department:  



 188 

I was the only woman in meetings over and over and over again, and one male 
professor who is no longer here actually, came into the room.  One of the first 
meetings I was at, and he said the scenery in here has really improved.  And you 
think, that’s a compliment, and of course my mother’s generation was absolutely 
trained to think that was a compliment.  And yet, being compared to scenery is 
actually not such a great thing…  
 

Amy recounted, “those women and I, too, had a little bit of a hard time figuring out what 

it was that made us uncomfortable and whether that was okay to feel uncomfortable.”  

She wondered, “I don’t know why we felt we had to decide it was okay to feel 

uncomfortable, but we sort of did.”  Sharing the stories about climate and inequities with 

each other was an empowering experience, “it validated your own feelings.”  She also 

addressed the chilly climate for both graduate and undergraduate women in the labs, “the 

most egregious harassment was in the labs.”  I asked her about examples, and Amy 

shared, “stuff on the computers, bringing up porn sites or even soft-core stuff but there it 

was.  Or posting things, posters on the walls, because I guess the experimental 

laboratory... it was a male preserve.”  Amy credits an increase in the numbers of women 

in engineering for helping change the environment in labs, “It’s so different now.  That 

[the lab environments] especially is so different as we get so many more women into 

engineering generally.”   

 Amy feels that the climate has improved greatly over the past few years in her 

department, and is hopeful the trend will continue.  While the compositional diversity has 

certainly had an impact in the Cockrell School of Engineering, she also recognized a 

critical, department-wide shift when people began to acknowledge climate issues, 

“awareness that the climate here is not certainly, consistently helpful to women, that 
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there’s a problem here.  There’s some chilliness and if you want more women students 

then you better do something about the climate.”  As described in earlier sections, the 

severe underrepresentation helped pave the way for significant changes, “the disparity 

and the lack of gender equity is so pronounced in engineering that it was relatively easy 

to get funding for programs, from various organizations, from the university, from the 

department, from the college.”  Funding was not an issue, because “people were falling 

all over themselves at one point to give money to programs.  If you had a good idea and 

you had some energy, and a lot of that was because there were such obvious problems 

and such an obvious disparity.”  As the compositional diversity in the department grew, 

so did the opportunities for positive change, “as you got more women in and got critical 

mass, we could really start pushing for things.”   

 Another faculty member talked about more recent chilly climate incidents in their 

department, “as recently as a year and a half ago or two years ago, I heard some 

complaints about one faculty member here being biased against women.”  The faculty 

member described him as, “he’s really the old guard, he’s one of the last of the old 

school, grew up in a very different time.”  Women graduate students shared their 

experiences with each other, and “it was just sort of known that you don’t have this 

person as your advisor if you’re a woman.  And he teaches undergrads almost entirely 

and presumably will retire really soon.”  The faculty member noted how influential the 

student network could be, “the grapevine is very powerful, as you know, in departments 

with students.” 
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 While the chilly climate appears to still be an issue in several of the engineering 

departments on campus, all of the participants felt that the overall climate was moving in 

a positive direction.  Not just from the increased compositional diversity, but also from 

the new faculty members recruited to join the departments.  As one faculty member 

stated, “things are changing, the new faculty coming in are different, too.  It’s not just 

that we have so many more women coming in, it’s that the male faculty are different.”  

This overall shift in awareness has a positive impact for both women and men in the 

department as opportunities are expanded.  For example, one faculty member talked 

about how an understanding of gender roles meant greater access to child care for women 

and men faculty members at the university, aiding in faculty recruitment and retention. 

Challenges for Faculty Mentoring Undergraduate Students  

While mentors and mentees both clearly benefit from faculty-undergraduate 

student mentoring relationships, challenges arose because the relationships are situated 

within the context of UT Austin and a STEM field.  These challenges included defining 

mentoring, time constraints, research priorities and the tenure system, and lab and 

funding constraints.   

What’s a faculty mentor?  Within the research literature, there are many 

conflicting definitions of what being a mentor entails (Johnson, 2007).  Katherine echoed 

this sentiment in one of our conversations, “I think students don’t know what mentoring 

is.  I think when you say the word mentor, I think in their heads, that to them is a very 

formal relationship.”  She wondered, “I would bet if you asked students, all of our 

students, how many of them think they’ve been mentored by faculty, I bet it’s a low 
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percentage, 10-15%.”  In reality, she feels the percentage is much higher because students 

“have been influenced in some way, perhaps positively or negatively by a faculty 

member.  But I think in their heads mentoring is a very formalized process instead of 

some of the informal stuff that can happen.”  Faculty also expressed issues related to 

establishing mentoring relationships.  Dorothy shared her own experiences when a new 

faculty advisor model was initially established with freshmen in her department, “the 

very first time we tried it, it was very awkward for everybody because people didn’t 

know what to talk about and students definitely didn’t know.”  She laughed and said the 

students would tell her, “my dad told me to come but I don’t know what I’m here for.”  

These conflicting definitions of what functions a mentor should provide, how the 

relationship should be established, and how the interactions should unfold was raised as a 

concern in my interviews with students as well.  Anne, as a senior, acknowledged these 

concerns but felt that answers to these questions emerged as the mentoring relationship 

developed.  

Not knowing how to ask your concern or knowing whether it’s appropriate to... 
you know, there’s all different things on your mind, right?  So whether it’s the 
appropriate situation to ask those types of questions, I think that just comes from 
once you’ve kind of built a comfortable relationship, then you know what’s ok 
and what’s not ok to ask. 
  
As discussed earlier, other faculty talked about establishing boundaries for the 

mentoring relationship, particularly when working with undergraduates.  Christopher 

talked about “a balance between trying to be a good instructor, being firm as a good 

instructor, and being their friend.”  In addition, Daniel talked about the type of training 

most faculty receive in regards to teaching and mentoring, that the focus during the 
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doctoral experience is generally on research, “and we’re kind of thrown in without much 

training in anything else.  I mean this is the highest level of education in college, and yet 

it’s the one area where the training of teachers is nothing.”  He compared faculty training 

with that of elementary or secondary education teachers, “I mean you’re required a 

masters to teach elementary school or kindergarten, but here it’s like well all right, you 

know a lot of stuff, now you teach.”  He finds the doctoral education interesting, noting 

“we’re never really trained to do the types of things that we’re required to do, even the 

administrative stuff, these types of things, but it’s well you’re a professor, you can figure 

it out kind of thing.”  Daniel feels good faculty members are able to rise to the challenge, 

“you really have to be versatile in that regard, which really goes to that analogy, you wear 

all the hats of a company and in any given day I see myself having a slightly different 

identity because of that.” 

Time constraints.  All of the faculty members mentioned time as one of the 

biggest challenges they encountered in mentoring undergraduates.  As Daniel said, 

“there’s a pretty large time commitment when you actually want to care about students.” 

Johnson (2007) cautions that in particular, junior faculty members should be selective in 

their mentee selection because they tend to be overwhelmed by a large number of mentee 

requests.  For Brian, time affects the number of undergraduate students he can mentor, “I 

couldn’t mentor more than the handful of students in any given year that I’m mentoring 

because I just don’t have any more time than that.”  Time also affects the quality of the 

mentoring relationships, “and probably I don’t do as good of a job as I’d like to do 

because I don’t have enough time.”  He shared an example regarding his e-mail account, 
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“there are lots of e-mails I get that I don’t get a chance to reply to until several weeks 

have gone by and you know, students that want to stay in touch.”  He acknowledges that 

sometimes he does not have a lot of time to spend individually with students who are not 

his mentees, “other than to say hi, how are you doing, unless there’s some unique 

opportunity where I happen to be at a function that they’re at and I get to see them and 

see how they’re doing.”  

Amy mentioned that beyond the time constraints, there might also be a service 

burden, “faculty tend to mentor undergrads a little less because there are so many of 

them.”  As a student, Anne also recognized that the faculty members she worked with 

often had to contend with massive time constraints and large numbers of undergraduate 

students, “I know everyone is busy and they’ve got deadlines and things they need to do, 

so it’s hard to be like can you take half an hour to talk with me?”  Sometimes, she finds it 

difficult to judge the situation and determine “whether they really have the time or 

they’re just saying they have the time because they want to help.”  All of the students felt 

that faculty members could help bridge this barrier by being accessible and approachable.  

 Stephanie, from the student affairs perspective, also noted that time can be a 

challenge for student mentees who may find it difficult to accept undergraduate research 

opportunities.  She acknowledges that undergraduate research is “a huge commitment on 

the student side in addition to all of their engineering course loads.”  Stephanie compared 

the research projects with other jobs on campus where, “you can kind of check out and 

maybe swipe IDs when people are going through the food line at the serving halls.”  
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Rather, the research opportunities become “another 14 hours where they have to be fully 

engaged at the level of difficulty as their other engineering classes.” 

Research priorities and the tenure system.  Tied into the time component are 

the values implicit within the tenure track experience.  With research priorities being a 

critical aspect of the faculty experience at UT Austin, the faculty members brought up 

how they realigned the university priorities with their own.  Daniel discussed the 

balancing act between teaching and research as a tenure-track faculty member, “You’re 

here because you enjoy teaching and mentoring.  If you really enjoyed research, you can 

always go to a research institute and you have that complete latitude to do everything 

you’d want there.”  However, he recognizes that the tenure system at a research 

university does prioritize a heavy research load, “you need to get tenured so you always 

have that other flipside of things.  You need to push research out as fast as possible, be as 

productive as much as possible.”  At times, the tenure track makes him feel like “you 

kind of are always at odds with things and it’s a matter of striking a balance on stuff 

sometimes.” 

 As one of the tenured faculty members participating in this study, Brian had an 

interesting perspective for approaching the research-teaching-service balance noting, 

“you generally do the things that you like and the one thing I would say about the 

university is I don’t always appreciate the value system here.”  He feels “there is too 

much emphasis on research for the sake of research, publishing.”  With this sentiment in 

mind, he has combined both the research and teaching aspects in innovative ways to 

create his own pathway through the tenure system, “I’ve done what I thought was 
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important and no one has ever stopped me from doing that.”  At the same time, he 

recognizes the reality of the situation and notes, “I played the game to keep all the boxes 

checked that I feel the administration wants checked, but within that context I’ve done 

what I think is important.  And they all go together.”  For Brian, “the biggest value of 

research at a university is the educational component of it, all the way up to the PhD 

level.”  He does not think about research as an end in and of itself, “because we don’t do 

research in this free, open environment with people who are experts at doing research.  

Which is what, if the end really was research, that’s what we would do.”  If research was 

the only goal, he suggested “we wouldn’t have students do it, we would have post-docs 

do it who are professionals, that’s what they do for a living.”  Instead, he treats research 

opportunities as a training ground for students and a way to enrich his mentoring 

relationships, “I am constantly reminding myself that we do research because it’s a way 

to mentor.  It’s a way to guide, it’s a way to teach.  You show people how to think, how 

to solve problems, how to write, how to communicate.”  

 Dorothy, the other tenured faculty member in the study, also spoke about 

realigning her priorities based on the personal rewards she received in mentoring.  When 

I asked her about balancing teaching, mentoring, and research in the tenure track process, 

she said, “I won’t really call it an added burden because I get a lot of satisfaction out of 

mentoring undergraduates.”  Though the mentoring relationship is different with 

undergraduate students and “the rewards may not be as great as for a master’s student or 

a PhD student in terms of the research and what you’re able to accomplish,” she feels the 

mentee’s professional and personal growth is immeasurable, “if you look at where the 
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undergraduate student was in the beginning and where they are at the end, the difference 

may be much greater.”  She reiterated the rewards of working with undergraduate 

students are different from graduate students and may not be as readily accepted by 

higher educational institutions, “and maybe the university doesn’t recognize it as well 

because you know, after all a master’s student or a PhD student, that would count for 

more in the academic setting.”   

 Christopher also recognized that mentoring takes a substantial amount of time but 

acknowledged that he had a little more flexibility in balancing his work as both teacher 

and researcher.  He feels both roles are critical, “you have to be willing as a faculty 

member to devote time to teaching and mentoring.  You have to view it as part of your 

job.  You have to recognize that it will take time away from research or other things.”  He 

feels one of the benefits of being in a non-tenure track position at the university is that he 

has a great deal of freedom to focus on teaching and mentoring relationships, “I don’t 

really care how much time it takes away from research.  I mean we do good research, but 

you know, there’s not this big pressure to well okay I’ve got to get a publication out.”  He 

says he knows, “ I can sit back and take a little bit more time to actually work with the 

students and not feel like I’m not fulfilling my duty at The University of Texas.”  He 

feels the only downside to is that good mentoring and teaching takes time, but “other than 

that, it’s the fun part of the job.” 

 Brian had a similar perspective, but recommended faculty members think outside of 

the box and align the university priorities in unique ways, such as finding grants that 

allow you to combine teaching, research, mentoring, and service.  For all of the faculty 
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participants, undergraduate research provided opportunities for teaching, mentoring, and 

professional development.  His advice for faculty members in the tenure track involved 

reflection, “If what you find yourself doing are things that you think the university likes, 

it’s going to be a miserable career for you.”  He recommends, “do the things you think 

are important, that you’re excited about, and whether or not that matches up with what 

the university wants shouldn’t be your concern.”  At the same time, he recognizes that 

“initially, you need to play the game.”  He suggests faculty members play the game and 

also “focus on getting a grant that supports you to be able to do that [what you really 

want to do], even if that’s not necessarily the traditional grant.”   

 Brian also reflected on the struggling economy and the increased pressures faced by 

junior faculty today to bring in research funding and grants, “the expectations just keep 

getting worse and worse or higher and higher, I don’t know what the right adjective is.  I 

don’t even know why or what we’re trying to accomplish.”  He went on to explain there 

were not any easy answers and that faculty could not focus solely on teaching or on 

research, “if somebody came in and said what we’re going to do is focus on doing a good 

job for the undergraduates.  And all this money that we’re bringing in that keeps 

everything going went away, the ship would sink.”  The interconnectedness of the 

research and teaching mission was paramount in his mind, as a singular focus on teaching 

would mean missed opportunities for students, “everyone would say well that was really 

silly because you can’t do anything for the undergraduates if we don’t have the buildings 

and the faculty and the staff that support that.”  
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Lab and funding constraints.  Many of the faculty members expressed a desire 

to mentor more students in their labs through undergraduate research opportunities 

because of the benefits both faculty and student receive.  Unfortunately, beyond faculty 

time and funding, several constraints limit opportunities in faculty labs and research 

centers.  As Cynthia said, “I’m kind of limited in how many undergrads I can take 

because we have to pair them up with a graduate student and so that takes graduate 

student time, as well.”  For her, meaningful mentoring experiences occurred with “the 

ones who come into our lab.”  Yet the reality of the lab and research experiences meant 

limitations and constraints, “we can’t take everyone who wants to work in our lab 

because we don’t have projects for them or we don’t have support, you know, a grad 

student who can actually train them how to do things and be their daily one-on-one 

mentor.”  As she pointed out, “we just can’t do it for as many kids as we would like to.” 

Opportunities for Mentoring Networks 

 As seen through the lens of mentor networks and multicultural-feminist 

mentoring, several opportunities emerge for faculty mentoring relationships in 

engineering.  By recognizing that a dyadic, hierarchical mentoring relationship may not 

be in the best interest of undergraduate women students in engineering, the possibility for 

meaningful developmental networks emerges.  Throughout the interviews and the online 

survey, participants identified critical partners in students’ developmental growth 

including student affairs practitioners and peer mentors.        

Hand in hand.  Particularly for the faculty mentors in this study, student affairs 

practitioners and academic advisors played a critical role in providing support and 
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assistance (Brubacher & Rudy, 2004; Komives, Woodard et al., 2003; Nuss, 2003).  As 

mentioned earlier, the faculty load has shifted over time so that student affairs 

practitioners have a very active role in student development.  However, both have very 

valuable contributions they offer in the developmental relationship with a student mentee.  

In some instances, student affairs practitioners served as mentors and worked proactively 

to match student mentees with faculty members through programs in the Women in 

Engineering Program and the Equal Opportunity in Engineering Program.   

Stephanie talked about how the faculty load and advising model has shifted over 

time in her experience as both an engineering undergraduate and now as a student affairs 

practitioner.  When Stephanie was an undergraduate student, “I would first get advised by 

a faculty member and then eventually deal with a staff member just to kind of wrap up 

the details.”  That traditional advising model, “going and visiting one-on-one with a 

faculty member where the relationship was pre-assigned” has definitely changed in her 

mind, as student affairs practitioners provide a significant amount of advising both for 

academics and student development.  Between engineering departments, academic 

advising varies, “there are some departments where there still is a faculty member 

assigned to the student but it may not necessarily be required that the student goes to visit 

with them.”  Other departments have different models, providing “drop-in advising 

Monday through Friday from 5-7, we’re going to make sure the faculty is there and a 

staff member is there, and you just get served by whichever person is there that night.”  

She thinks the academic advising models may have been modified “because everybody 

has less time and so they’re feeling that other people can fill in that role.”  At the same 
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time, she feels there may be missed opportunities to “intentionally create that faculty-

student engagement when the student may not proactively push to make that happen for 

themselves.”  The shifts are “a little disappointing because there are certain things that 

engineering faculty know that a staff person doesn’t know.”  

Recognizing their own strengths and weaknesses, faculty members identified 

areas where student affairs practitioners could augment their support.  Cynthia felt that 

student mentees needed to have a student affairs practitioner as a primary contact for 

course scheduling and identified where her own skills and experiences would be more 

useful to student mentees, “I’m not going to know all the little ends and outs of what 

class can substitute for what and who you go to for help with transfer credit.”  Instead, 

she recommends her departmental office.  Where she feels she positively contributes is 

with “the specific courses you take within our discipline, that’s why I think it’s valuable 

that our students come to us once a semester.”  In addition, the advising conversations 

help faculty members “guide your overall trajectory. Do you want to do biotechnology, 

or oil and gas, or polymers, what have you?”  Christopher also spoke highly of the 

undergraduate advisor in his department and how she could help students effectively 

navigate the course schedule.   

She tends to take the bullets for the faculty on all the, you’re screwing this up, 
here’s how you move academically.  They know she will help them with that and 
she kind of gives them tough love at times, but she really does a good job of 
taking care of that component for this department. 

 
 Other faculty, like Dorothy, mentioned the significant role of the Engineering 

Career Assistance Center (ECAC) if students chose a path in industry by coordinating on-
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campus recruiting events, interviews, career fairs, and job postings.  Katherine also 

recognized the critical role she could add in mentoring relationships based on her 

experiences in the field and in student affairs, “I think most of our faculty probably, it’s a 

crazy percentage of faculty, have never worked in industry and given that 80% of our 

students or whatever the high percentage actually go to industry, I think there’s a 

disconnect there.”  She brings a unique perspective of having worked in both industry 

and student affairs.  Stephanie talked about her contributions as a partner in faculty 

contributions to mentee relationships, too, “I’m not going to be trained to be able to help 

somebody in cutting edge research as it pertains to the semi-conductor industry but I 

understand the importance of that for our students.”  She described student affairs 

practitioners as “the catalysts for making sure that we get that student connected with 

faculty.”  She makes certain in her role that undergraduate students are interacting with 

faculty members so that “the student ultimately benefits in that we are actively, 

intentionally engaging our underrepresented students in the research community so that 

they can benefit from that experience.” 

 Stephanie provided examples of some of the programs offered in the Cockrell 

School of Engineering for women and underrepresented students.  Unlike the faculty 

members in this study, in her experience many engineering faculty members use grade 

point average as the main criteria for selecting undergraduate research assistants and 

mentees.  She shared that some underrepresented students may not be doing as 

successfully as their peers when they first arrive on campus due to precollege academic 

preparation and might be less likely to be chosen for undergraduate research projects.   
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 Some of our underrepresented students, they may be that student in the 
 classroom who gets chosen, but if you actually look at their statistical presence in 
 the class, what are the odds when they hand pick that our students will be a good 
 percentage of that?  So that’s why we definitely decided to take a very proactive 
 role and we’re going to create a program that has an infrastructure where we are 
 very proactive and intentional about making those type of things happen.  We put 
 the infrastructure in place and we basically make it easier for the faculty to say 
 yes.  
 

Peer mentoring.  As in the research literature, peer mentoring was an important 

part of the mentoring networks at the Cockrell School of Engineering.  Faculty even 

intentionally set up situations where students could form study groups or encouraged 

them to join student organizations.  Dorothy advises several student organizations on 

campus and has seen how peer mentoring aids in both retention and leadership 

development.  She encourages her students and mentees to find an organization on 

campus, “and I let them know that sometimes there’s a big time commitment, so you may 

not be able to do all sorts of things.”  Dorothy finds that students sometimes overextend 

themselves, “sometimes they’re overwhelmed and they want to be in this, this, and this.”  

She reminds them that the undergraduate experience needs to include both academic and 

co-curricular activities, “while you’re here you do want to focus on your academics, but 

this [student organizations] should be a part of it, too.” 

 Christopher also encourages students to get involved with student organizations 

so that they gain valuable leadership skills.  When he used to recruit students into 

industry careers, he “always viewed a three-legged stool.  One was in academics, am I 

good student?  One was have I got applicable work experience, have I done internships?  

And the third leg of that stool was have you demonstrated leadership?”  He now shares 



 203 

the insight on creating a balanced resume with mentees and students taking his courses, 

noting the reason he uses the three-legged stool analogy is because “if you pull one of the 

legs off, it will fall over.  If you don’t have those three legs, you don’t have a balanced 

portfolio.” 

 Student affairs practitioners also encourage the establishment of small groups and 

communities within engineering majors.  Stephanie felt that in particular, peer mentoring 

was integral for academic success and retention.  Several offices in the Cockrell School 

of Engineering hire or recruit volunteer undergraduate mentors for programming.  These 

student leaders are actively engaged in peer mentoring activities, such as first-year 

interest groups.  In addition, Stephanie felt that “even the students that sit in the main 

office are not just office assistants, they are peer mentors, the expectation is that when 

students come in here and if they need help these are going to be resources that they can 

go to.”  Peer mentoring is about “sharing their lessons learned from being a first or 

second year student and hopefully getting that information out to the younger students.”  

The real value in peer mentoring is with higher retention rates.  Stephanie acknowledged, 

“first year students need mentors just so that we can keep them in engineering but I think 

actively engaging second, third, and fourth students in mentoring is also key to their 

retention because it gets them actively engaged in the engineering community.”  In 

addition, the mentoring experience “sucks them in so that when times get tough, they 

can’t walk away so easily because they are vested in the community and they want to be 

a part of it.”  Peer mentors buy into the challenge of not only surviving their four years on 
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campus but also aiding in other students’ retention, “they want to stick around to 

ultimately conquer that challenge.” 

 As an engineering senior actively engaged in multiple student organizations, 

Anne believes that peer mentoring provides valuable opportunities for developing 

leadership skills and becoming involved in the engineering community.  She shared an 

example from her experiences in the chemical engineering honor society room, “it’s like 

our office, there’s a table and we sell snacks and stuff.”  The real benefit comes from the 

community building aspect of being in the room, “if anyone wants tutoring or just to help 

stock the fridge, the key is just to be in there.”  She says, “just forcing yourself to be in 

there two hours a week, you meet a lot of chemical engineers or other students.”  Anne 

feels that peer mentors offer benefits to each other that other mentors are unable to 

provide.  She describes the peer mentoring relationship as being different, but many of 

the functions “that you’re doing are the same.”  She explained further, “you’re giving 

advice, you’re answering questions, telling previous experiences or other people you’ve 

known that have kind of gone through the same type of things.”  However, the 

interactions between peers are unlike other mentoring relationships because, “I think 

people tend to be more open and comfortable asking certain types of questions.”  She 

feels students should have a network of mentors, with each providing unique aspects and 

advice.  For instance, Anne feels “more comfortable asking a professor questions about 

grad school or my career, those types of things where I think a faculty member is much 

better suited to answer those questions.”  Claudia agrees, based on her experiences in the 

Society of Women Engineers, “come talk to older students, you know, they have a lot of 
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information, we have a test bank, we’re always there for them if they ever need anything 

or have any questions.” 

Faculty-Undergraduate Mentoring Relationships in Context 

 The social context greatly impacted the ways in which the faculty-undergraduate 

student mentoring relationships developed.  The participants described the Cockrell 

School of Engineering culture as being challenging, yet rewarding.  In addition, a lack of 

compositional diversity affected both undergraduate students and faculty mentors.  The 

underrepresentation may also contribute to the instances of chilly climate they depicted.  

In this study, mentoring relationships took place in a large public research university, 

which created some unique challenges related to defining faculty mentoring, mediating 

time constraints, balancing research priorities, navigating the tenure system, and working 

within lab and funding constraints.  At the same time, the social context helped create 

opportunities for mentoring relationships through the creation and support of 

developmental networks by student affairs practitioners and peers. 
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CHAPTER 7: DISCUSSION AND IMPLICATIONS 

This study utilized the narratives of engineering faculty mentors, undergraduate 

women students, and student affairs professionals to expand the ways in which we 

consider mentoring in higher educational settings through the exploration of mentor-

mentee relationships with a feminist lens.  In the review of the literature on mentoring in 

the STEM fields, several gaps emerged.  Researchers and institutions tended to focus on 

peer-to-peer, faculty to graduate student, and senior faculty to junior faculty relationships 

when studying mentoring.  One critical area missing in the research literature concerned 

engineering faculty mentoring of undergraduate women students and the significant 

benefits faculty members receive through the mentoring relationship.   

Discussion of Key Findings 

Making Meaning and Conceptualizing Mentoring 

Mentoring relationships between the engineering faculty mentors and 

undergraduate women mentees tended to be informal and initiated because of a classroom 

or course connection.  Faculty members are well-respected scholars that are also 

thoughtful, reflective, and critically engaged with their pedagogical choices including 

connecting with students, making connections with the real world, being approachable, 

envisioning engineering as fun and engaging, and facilitating community building.  The 

welcoming classroom environments they created led students to approach and pursue 

mentoring relationships that were ongoing and tended to be less hierarchical than 

traditional mentoring models.   
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 Both psychosocial and career support were key components in the relationships, 

but due to the lack of critical mass of women and underrepresented students, an 

additional component emerged regarding diversity and multicultural awareness.  Based 

on the semi-structured interviews with faculty mentors, women undergraduate students, 

and student affairs practitioners, the following functions emerged: be accessible, be 

selective, provide encouragement and support, teach and train, clarify performance 

expectations, initiate sponsorship, demystify the system, encourage risk taking, foster 

mentoring constellations, provide professional socialization, deliver feedback, self 

disclose when appropriate, offer counsel, respect the mentee’s developmental and 

academic needs, allow increasing mutuality and collegiality, value diversity, and address 

social context.  In addition, these mentoring relationships provided faculty mentors with 

real benefits including personal satisfaction, a window into the undergraduate experience, 

and networking and research assistance.  

Situating Faculty-Undergraduate Mentoring 

 The faculty mentor-undergraduate mentee relationships in this study were situated 

within a large public research university.  These six faculty mentors represent a small 

percentage of the Cockrell School of Engineering faculty body, as the predominant 

culture within UT Austin still undervalues undergraduate student research.  However, 

there appears to be a significant shift across the university to promote undergraduate 

research opportunities.  As Brian articulated in our conversations, the real value of 

undergraduate and graduate research at a university includes not only the valuable 

research findings, but also the teaching and mentoring opportunities.  These opportunities 
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continue to grow each year at UT Austin and include the Office of Undergraduate 

Research in the School of Undergraduate Studies, undergraduate research initiatives in 

several university colleges, Intellectual Entrepreneurship Pre-Grad Internship, Bridging 

Disciplines Program, McNair Scholars Program, Texas Interdisciplinary Plan, Summer 

Research Scholars Program, EUREKA! database of faculty-sponsored research 

opportunities, two student groups that work to foster undergraduate research communities 

on campus, and undergraduate research forums.   

 The social context and engineering culture affected the ways in which the faculty-

undergraduate student mentoring relationships developed, as well as the challenges and 

opportunities.  As explored above, faculty mentors articulated the real benefits they 

accrued from undergraduate mentoring relationships despite the challenges they faced, 

including defining faculty mentoring, time constraints, research priorities and the tenure 

system, and lab and funding constraints.  Additionally, opportunities for future 

collaborations and research emerged because of mentoring networks, namely the 

mentoring support of student affairs practitioners and peer mentoring in student 

organizations. 

Implications 

 To address my third research question, implications for retention and 

representation of underrepresented students, I considered how mentoring is 

conceptualized in the Cockrell School of Engineering as well as the institution the 

mentoring relationships are situated within.  Unique opportunities emerged from the 

narratives and subsequent analysis for faculty members, departments, student affairs 
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practitioners, and engineering students.  In addition, I identify theoretical implications 

and areas for future research.   

For Faculty Members and Departments 

 Based on the faculty-undergraduate student mentoring relationships explored in 

this study, successful faculty members mentoring undergraduate students could mentor 

junior faculty on balancing the pressures of tenure track expectations with teaching and 

service.  Brian suggested that faculty could pursue grants that allow them the opportunity 

to employ both graduate and undergraduate students or grants that supported outreach 

efforts in the community.  Several faculty members also suggested presenting statistics 

and figures showing the long-term effects of a good undergraduate experience, including 

increased endowments and grant opportunities from alumni leaders and chief operating 

officers.  For example, two faculty members shared that alumni employed at Exxon 

Mobile Corporation and Ford had been instrumental in securing funding for various 

projects.   

 In addition UT Austin should explore other incentives to promote undergraduate 

mentoring, such as faculty mentoring awards and banquets.  In the same ways that 

departmental and university-wide teaching awards have encouraged and recognized 

outstanding undergraduate teaching, mentoring awards would acknowledge the faculty 

members committed to undergraduate mentoring.  The university-wide teaching awards 

are considered to be a prestigious accomplishment at UT Austin, and often come with 

benefits including salary supplements, cash honorariums, fellowships, and serving as an 

advisory group to the Provost on teaching excellence.  Creating mentoring awards that 
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recognize outstanding faculty-undergraduate mentoring relationships and research would 

have a tremendous impact on the culture of the institution and reiterate the importance of 

faculty members mentoring undergraduate students.  

As pedagogical choices played a critical role in the formation of faculty-

undergraduate mentoring relationships and in perceptions of undergraduate experiences, 

opportunities for faculty pedagogical training should be created.  Many of the faculty 

members participating in this study had received various teaching and service awards 

throughout their careers.  Engineering departments should consider a wide range of 

informal and formal opportunities for faculty members to expand their teaching 

repertoire.  In addition, faculty members may also benefit from diversity training 

opportunities.  Allan and Madden’s (2007) review of the research on chilly classrooms 

for female undergraduates suggest faculty members must be reflective on their own 

teaching and must learn strategies to identify and intervene when student behaviors 

contribute to chilly classroom environments.  

Christopher shared that encouraging faculty members to pursue mentoring with 

undergraduates would also mean altering the culture in engineering, “we'd like to 

structure it so that the assistant professors that come in actually view this as part of a role 

they should fulfill.”  He acknowledged “that's hard because they're trying to get tenure, 

they're trying to figure out what to do.”  However, as the faculty members in this study 

articulated, tenured faculty members could provide valuable support and guidance to 

tenure track faculty members attempting to navigate the tenure track pressures and 

demands.  At the same time, tying undergraduate research and mentoring to the 
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university mission and curriculum may also alter the predominant culture within the 

institution.  

Daniel cautioned against pushing all faculty members to mentor undergraduates 

because, “to some extent if you're reluctant, it depends on why you're reluctant.”  If the 

faculty member is “reluctant because you're not sure what the output would be, I think 

then that's something that's different because it is a very rewarding experience” and real 

benefits emerge from the mentoring relationships.  However, if the faculty member is 

reluctant to mentor because they “don't really want to spend the time, don't really want to 

do it, but just want to do it to have a checkbox on your resume, then it's probably not 

worth your time nor the students' time.”  While not every faculty member wants to or 

should mentor undergraduate students, the available faculty mentors within a department 

should represent a diverse range of personality types and characteristics so that student 

mentees have the opportunity to find a mentor that is a good fit.  A future study on 

mentorability that explores the factors contributing to who mentors undergraduate 

students and why would be useful.  In addition, knowing how the faculty members 

become effective mentors is important.  In this study, the faculty members were greatly 

influenced by formative mentoring experiences and a desire to promote equity and social 

justice.  

The physical classroom environment served as a barrier to some pedagogical 

techniques and community building, both key characteristics identified in this study as 

being integral to the formation of mentoring relationships between faculty members and 

students.  Engineering departments may want to consider the classroom environments, 
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and find innovative ways to promote interaction and community building in courses.  

Departments may also want to reframe research opportunities to be more inclusive and 

publicize the benefits faculty members receive, rather than focusing on the research as 

being work for graduate students or dishwashing.    

The students participating in the study recommended that faculty members reach 

out on a more personal level, citing times when faculty members personally emailed the 

class or encouraged them to visit office hours.  They also suggested that welcoming 

classroom environments were critical for student success and approachability.  

Engineering departments and faculty members should encourage the formation of 

informal mentoring relationships in courses by supporting thoughtful pedagogy through 

funding and teaching awards.  In addition, some instances of a chilly climate emerged 

from the participants’ narratives.  Students, faculty members, and student affairs 

practitioners recognized that not all of the engineering departments were friendly for 

women and underrepresented students.  Hurtado, Carter, and Kardia note, “assessing the 

climate for diversity becomes key for institutions that wish to create comfortable, diverse 

learning environments” (1998, p. 53).  Departments may want to consider pursuing an 

assessment of departmental and campus climate to uncover recommendations for 

improvement.  

The compositional diversity was an issue discussed by several of the participants.  

Serious repercussions on retention and career pathways occur when students do not have 

a woman faculty member or teaching assistant over the course of their undergraduate 

career.  Though the faculty mentors in this study developed strategies to expose their 
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students to both men and women engineers, departments should consider expanding 

opportunities for engineering students so they are able to see a range of engineering 

identities and intersectionalities.  A recent study by Stout, Dasgupta, Hunsinger, and 

McManus (2011) found notable benefits for women students taking introductory calculus 

courses, required for STEM majors, taught by women instructors.  Women and men 

signed up for sections without knowing the gender of the instructor and were then tracked 

on indicators of engagement and confidence.  For example, Stout et al. (2011) tracked 

which students responded to questions posed by the instructor to the entire class.  At the 

beginning of the course, female students (9%) were less likely than male students (23%) 

to respond to the questions regardless of the instructor.  However, as the semester 

continued, female students were more likely to respond to class questions posed by 

female instructors (46%) than male instructors (7%).  While male students were also 

more likely to respond to questions asked by female instructors (42%) than male 

instructors (26%), the impact was far greater for women.  Women outperformed men on 

grades across all sections, regardless of the instructor’s gender.  The research suggests 

that women students exposed to same-sex instructors in STEM courses will lead to 

enhanced self-concept, attitudes, and motivation to pursue STEM careers even when 

negative stereotypes about their gender remain in force.    

For Student Affairs Practitioners  

 This study suggests that student affairs practitioners play a vital role in both 

mentoring networks and in connecting faculty members with undergraduate students.  As 

many of the successful mentoring relationships began in the classroom, student affairs 
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practitioners should encourage and coach students to seek faculty mentors who are both 

successful scholars and thoughtful teachers, ensuring the students receive both 

psychosocial and instrumental benefits.  As all of the participants mentioned students had 

difficulties defining and understanding mentoring relationships, guidance about the 

nature of mentoring relationships may be useful.  For instance, acknowledging that 

mentoring relationships are less hierarchical and dyadic than the traditional mentoring 

models students may expect in their freshmen and sophomore years may help ease some 

of their concerns and expectations.  In addition, the faculty mentors in this study did not 

utilize grade point average as the sole indicator of mentorability.  Student affairs 

practitioners could share this vital information with students along with other ways to 

successfully approach faculty members, increasing the likelihood students with lower 

grade point averages will approach and ultimately establish mentoring relationships with 

faculty.  

For Engineering Students 

 The small size of this study makes it difficult to generalize my findings, but 

anecdotally faculty mentoring aided in the retention of several women and 

underrepresented engineering students.  Other undergraduate women students can benefit 

from the advice emerging from the participants in this study, especially if they wish to 

pursue mentoring relationships with faculty members.  Student participants in both the 

interviews and survey emphasized the vital roles peer mentors, student affairs 

practitioners, and alumni played in navigating the undergraduate experience and in 

nurturing these developmental networks.  As the mentoring culture in the Cockrell 
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School of Engineering favors savvy and proactive engineering students who are willing 

to create mentoring networks, support is critical for a successful mentoring experience.  

 As Kim notes, “the professors hope you approach them and take initiative.”  The 

faculty members participating in this study were aware that approaching and asking for 

guidance or to be part of a research project is intimidating, especially for freshmen and 

sophomore students.  Christopher always tries to be available for the students, though he 

admits sometimes students feel intimidated about approaching faculty: 

They will say, what was it somebody said?  If you get over the initial fear factor 
he's really helpful.  There's apparently a little bit of a resistance there which I 
always find interesting because I work really hard to try and make sure I'm a nice, 
warm and fuzzy person. [laugh] 
 

Cynthia recommends students ask for assistance from faculty members when they need 

help, “which means not being too shy, because one of the problems, and I know I have 

this too, is if you feel like you're not doing a  good enough job it's really hard to ask for 

help.”  

 Claudia and Kim offered suggestions for other undergraduate students.  Claudia 

encouraged attending office hours with faculty members, because she was surprised by 

how supportive one of her faculty mentors was in office hours, “I would strongly suggest 

they go no matter how frightening they [faculty] may seem.”  She says that, “it could be 

that they're not very welcoming and they don't really want to talk with you, but the only 

way you can find out whether or not they are, is if you go talk to them.”  Claudia 

recommends having a couple of questions prepared to ask during office hours, “maybe 

even just asking if they do any research or what interests them, what made them teach 
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this course.”  As with the faculty member she visited, she suggests, “just see how it is 

before you judge how they are, because they may seem very standoffish and intimidating 

but they may be very nice in their office hours.”  Kim had a different approach.  She 

chooses one faculty member she finds interesting each semester and visits their office 

hours.  She also suggested forming a mentoring network, noting that students do not 

always have to turn to a faculty member for mentoring, “it doesn't even have to be a 

professor, it could be your advisor or an organization sponsor.”  In addition to her faculty 

mentors, she developed a network with her advisor and facilitator, “I would definitely get 

them [other students] to notice the different options they have because there are lots of 

people that can serve as mentors.” 

 As the mentoring culture within the Cockrell School of Engineering favored 

savvy and proactive students, developmental networks played a critical role in guiding 

and developing these skills.  In addition, students should consider the quality of the 

mentoring experience and seek mentors who are both good teachers and researchers in 

order to receive the wide range of benefits emerging from the mentoring relationships.  

As seen with Kim’s undergraduate journey, navigating the engineering culture and 

developing mentoring connections with engineering faculty members may be particularly 

challenging for first-generation college students.  Students should consider pursuing 

structured undergraduate research opportunities, such as through the Bridging Disciplines 

Program or the Intellectual Entrepreneurship Pre-Grad Internship, as these programs offer 

students significant support and guidance, as well as the formation of valuable faculty-

student mentoring relationships.   
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Theoretical Implications  

 My study attempts to strengthen and incorporate a more inclusive feminist lens 

for looking at how faculty members mentor women undergraduate students.  As many 

researchers have found, faculty member engagement is an effective and successful 

strategy for increasing recruitment and retention of women and minority students at all 

levels of education (see for example, Bain, 2004; Chesler & Chesler, 2002; Johnson, 

2007; Moody, 2004).  Traditional mentoring models needed to be modified to be more 

inclusive in order to examine the mentoring relationships and benefits accrued by faculty 

members in this study because their candid discussions of mentoring did not fit the 

typical hierarchical and dyadic models.  Johnson’s (2007) mentoring framework and 

elements of the multicultural-feminist mentoring model (Benishek, Bieschke, Park, & 

Slattery, 2004) provided useful lenses for approaching the functions both men and 

women faculty members offered their mentees, as well as the context of the institution. 

Areas for Future Research 

 Based upon anecdotal responses in the participant interviews, low participation 

from certain departments might be related to a lack of faculty members mentoring 

undergraduate students.  Participants suggested the students might be seeking and finding 

support elsewhere from peers, student organizations, graduate students, student affairs 

programs, alumni, or a combination of multiple sources.  However, the lack of responses 

from Biomedical Engineering was particularly intriguing as the department has some of 

the highest percentages of enrolled undergraduate women students, 37.5% at UT Austin 

(Office of Institutional Management and Analysis, 2010).  Civil, Architectural, and 
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Environmental Engineering and Chemical Engineering also have relatively high 

percentages of enrolled undergraduate women students (above 35%) and had higher 

response rates in this study.  Results from this study are therefore not inclusive of all 

engineering majors; however, there is opportunity for expanding the scope of research in 

future studies to include all engineering departments by asking students where they 

receive mentoring support.   

 The lack of women and underrepresented faculty mentors and role models clearly 

impacted the students in this study, as well as the faculty members.  Two of the students 

have yet to take a class with a woman faculty member or teaching assistant.  If indeed the 

university’s goal is to grow the next generation of scholars and professional engineers, 

the students will need role models and mentors from multiple career pathways.  Claudia 

suggested that, “there are enough staff and other people that you can go to if you need to 

talk to somebody who is a female, so I feel that it doesn't really matter that much.”  But 

what is lost, what do faculty members offer students that student affairs professionals are 

not able to provide?  Several faculty members suggested that the underrepresentation may 

affect women students’ career decisions.  Stephanie, from the student affairs perspective, 

felt, “the knowledge that faculty have, if they had the luxury of the extra time, I think 

students could really greatly benefit from those kinds of conversations and exchange.”  

The constraints and limits on faculty members create opportunities for student affairs 

practitioners and alumni to provide other forms of mentoring and technical advising.  As 

she explains, though, that may limit the career pathways students are exposed to because 

“not all of our engineering alumni pursue the PhD path so the kids hear about career 
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options after the bachelor's level, perhaps career options after master's level.”  She 

worries that undergraduate students “don't regularly hear about career options with the 

PhD route unless somehow the faculty is integrating that into their classroom lecture, 

which I don't know how much of that really comes out.”  A follow up study on the 

amount of faculty discussion in classrooms about the doctoral route, particularly for 

women undergraduate students would be interesting.  In addition, several of the faculty 

asked for guidance on how to effectively discuss identity issues with undergraduate 

students suggesting that future studies should explore the undergraduate experience to 

determine what makes students feel empowered and included.  

Though pre-university experiences with engineering, did not play a vital role for 

the students participating in this study, almost all of the faculty members and student 

affairs practitioners had formative pre-university experiences with science and 

engineering.  Many of the participants voiced concerns that the undergraduate students 

were unaware of what engineering really entailed, including the students themselves.  

These conversations reiterated the importance of pre-college exposure, particularly for 

women and underrepresented minorities, through outreach efforts.  Future studies may 

want to consider the impact of outreach programs with elementary, middle, and high 

school students including the efforts of Explore UT, Women in Engineering Program, 

and Equal Opportunity in Engineering Program. 

The participants in this study suggested the importance of connecting engineering 

with social justice, community outreach, and teaching opportunities.  Students were 

clearly interested in making significant and meaningful contributions to their 
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communities and the world.  Providing opportunities for students to make these 

connections, such as with the Design Technology and Engineering for America’s 

Children (DTEACh) program and the UTeach Engineering Certification for 

undergraduate students, allows students to combine their passions of engineering with 

teaching.  In addition, several of the faculty participating in this study provided 

opportunities to address real community problems with engineering solutions.  Dorothy 

also mentioned the increase in interest by undergraduate students in volunteering abroad 

to create sustainable engineering responses to dilemmas faced by developing countries.  

A study on the impact of these opportunities on the recruitment and retention of women 

and underrepresented minorities may reveal strong connections between social justice 

orientation and applied engineering.    

 One of the limitations in this study was the inability to discuss intersectionality in 

my participant profiles and findings to protect anonymity due to the small numbers of 

women faculty in the Cockrell School of Engineering.  Intersectionality opens up the 

possibility for more meaningful conversations surrounding underrepresentation in the 

STEM fields by examining the interconnectedness of different forms of marginalization 

and the distinct experiences of people when multiple categories of social or political 

exclusion intersect.  In the future, I would like to expand this study university-wide to 

look at faculty members mentoring undergraduate women in other disciplines so that 

researchers can explore intersectionality more thoroughly and find best practices across 

disciplines.  Perhaps due to the underrepresentation, findings from this study showed 

faculty members were particularly aware of diversity and representational issues in 
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higher education beyond gender equity.  Multiple faculty members mentioned the 

struggles African American students face in engineering and on campus but were unsure 

for the reasons and how they could support the students more effectively.  I recommend a 

follow-up study on the importance for faculty support, as well as the factors affecting 

recruitment and attrition. 

 Stephanie’s discussion also alludes to the role alumni, industry professionals, and 

graduate students have in role modeling and mentoring in students’ developmental 

networks.  For instance, Dorothy shared the impact of alumni industry professionals 

visiting student organizations and networking.  A former woman student and president of 

a student organization recently visited campus, “she's been traveling everywhere and she 

came back and the students were just awestruck.  One of their own.  She's been all over 

Europe and everywhere and she showed slides.  She's like 24.”  Though not the focus of 

this study, the role of graduate students in the formation of mentoring networks was also 

mentioned by several participants.  While Anne’s mentors were largely faculty members, 

she suggested that some of her friends formed close mentoring bonds with their graduate 

student mentors, “they build a strong a relationship and they kind of have personalities 

that fit together, they can ask them more of those personal kind of questions because they 

are closer to where you were, not that far removed.”  Cynthia referred back to her 

undergraduate education, “it's very helpful to identify people who are a couple years 

ahead of you but are where you want to be so you can try to see how did they get to 

where they are.”  As the survey in this study focused on engineering faculty mentors, a 
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broader survey that explores the developmental networks of engineering women students 

would be useful.   

Conclusion 

 This qualitative case study utilized feminism as an analytical lens to reframe the 

ways in which underrepresentation, classroom pedagogy, and mentoring relationships are 

discussed in the STEM fields by considering the multifaceted aspects of identity and 

critically examining the context in which the mentoring relationships occurred.  Though 

the participants did not identify as feminists, they focused on practices related to power 

relations, in both organizing classroom relations and in knowledge production and 

sharing.  In addition, they utilized thoughtful pedagogy and mentoring to engage 

undergraduate students in their interactions with students from the classrooms to the 

laboratories.  Faculty mentors also valued and welcomed multiple perspectives from 

undergraduate students and created a classroom environment that fostered and facilitated 

a range of ideas, viewpoints, and perspectives.  Classroom pedagogy served as a critical 

pathway for the formation of meaningful faculty-undergraduate student mentoring 

relationships.  These mentoring relationships in turn provided considerable opportunities 

and benefits for both students and faculty members.  For the engineering field to be more 

inclusive, approaches to address underrepresentation need to be expanded beyond 

traditional methods in order for new conversations and solutions to emerge.  As Brian 

articulated, “I feel comfortable with my priority being on trying to do a good job of 

teaching and mentoring, particularly undergraduates.” 
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APPENDICES 

Appendix A:  Cover Letter for Internet Research and Survey  

You are invited to participate in a survey, entitled “Reframing the Conversation.”  The 
study is being conducted by Kiersten Ferguson of The University of Texas at Austin, 
1 University Station, G1050 
Austin, TX 78712 
512.217.9598 
skferguson@mail.utexas.edu 
 
The purpose of this study is to gather information on the mentoring relationships and 
experiences of faculty mentors, undergraduate engineering mentees, and student affairs 
practitioners.  Your participation in the survey will help to identify faculty members at 
The University of Texas at Austin who have previously served or are currently serving as 
mentors to undergraduate engineering students.  We estimate that it will take about 10-20 
minutes of your time to complete the questionnaire.  You are free to contact the 
investigator at the above address and phone number to discuss the survey.  
 
To participate in the survey, you must be an undergraduate student enrolled in 
engineering courses at The University of Texas at Austin.  If you are not an engineering 
student or taking engineering classes, you cannot participate in this study.  Thank you for 
your interest. 
  
Risks to participants are considered minimal.  Your responses to the survey will be kept 
confidential.  Please note, however, that professors you nominate may be able to identify 
you through examples you share in this survey.  If this is a concern for you, you should 
not complete this survey.  Survey responses will be securely stored and accessible only 
by Kiersten Ferguson.  Once the surveys have been collected, the data will be removed 
and deleted from the server and retained by Kiersten Ferguson. 
 
There will be no costs or compensation for participating in the survey.  The potential 
benefits of participating in the study include providing an opportunity for you to further 
reflect on, as well as analyze your own feelings about your experiences as a mentee. 
 
Your participation in this survey is voluntary.  You may decline to answer any question 
and you have the right to withdraw from participation at any time without penalty.  If you 
wish to withdraw from the study or have any questions, contact the investigator listed 
above.   
 
If you have any questions or would like us to email another person from your institution 
or update your email address, please call Kiersten Ferguson at 512.217.9598 or send an 
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email to skferguson@mail.utexas.edu.  You may also request a hard copy of the survey 
from the contact information above.   
 
To complete the survey, click on the link below:  
[HTTP://LINK TO SURVEY URL] 
 
If you do not want to receive any more reminders, you may email us at 
skferguson@mail.utexas.edu or follow this link to opt out of future emails 
[HTTP://LINK TO REMOVAL URL]. 
   
This study has been reviewed and approved by The University of Texas at Austin 
Institutional Review Board.   If you have questions about your rights as a study 
participant, or are dissatisfied at any time with any aspect of this study, you may contact - 
anonymously, if you wish - the Institutional Review Board by phone at (512) 471-8871 
or email at orsc@uts.cc.utexas.edu.  
   
IRB Approval Number: 2010-03-0108 
  
If you agree to participate please press the arrow button at the bottom right of the 
screen otherwise use the X at the upper right corner to close this window and disconnect. 
 
Thank you. 
 
Survey: 
 
Thank you for participating in this survey! 
 
To participate in the survey, you must be an undergraduate student enrolled in 
engineering courses at The University of Texas at Austin.  If you are not an engineering 
student or taking engineering classes, you cannot participate in this study.  Thank you for 
your interest. 
 
This survey will help to identify faculty members at the Cockrell School of Engineering 
who have previously served or are currently serving as mentors to undergraduate 
engineering students.  Your responses to the survey will be kept confidential.  Please 
note, however, that professors you nominate may be able to identify you through 
examples you share in this survey.  If this is a concern for you, you should not complete 
this survey. 
 
Your responses to this survey will be securely stored and accessible only by Kiersten 
Ferguson.  Once the surveys have been collected, the data will be removed and deleted 
from the server and retained by Kiersten Ferguson. 
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Please answer the questions as completely and as honestly as you can.  Your responses 
will assist a doctoral student collecting data for a dissertation project. 

1) During the 2009-2010 academic year, what was your classification at The 
University of Texas at Austin? 
- Freshman 
- Sophomore 
- Junior 
- Senior 

 
2) What is your concentration or declared major within engineering? 

 
3) Your gender: 

- Male 
- Female 
- Transgender 

 
4) Ethnicity and Race: 

- Are you Hispanic or Latino? (a person of Cuban, Mexican, Puerto Rican, 
South or Central American, or other Spanish culture or origin, regardless of 
race) Y/N 

- Please select the racial category or categories with which you most closely 
identify.  Check as many as apply. 

o American Indian or Alaska Native 
o Asian 
o Black or African American 
o Native Hawaiian or other Pacific Islander 
o White 

 
5) Do you belong to an engineering organization on campus? Y/N 

If yes, what is the name/s of the organization/s? 
 

6) In this study, a mentor is defined as a faculty member who imparts instrumental 
knowledge about a topic or a career path to a student, as well as an investment in 
the student’s well-being, personal growth, and emotional state. 
 
Using this definition as a guide, if you know of any faculty members who have 
mentored you or other undergraduate students, please list them here: 
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7) Please cite the most meaningful examples of specific behaviors that the faculty 
members you listed perform that qualify as mentoring. (Your identity will be kept 
confidential.  At no time will your name be shared with any faculty members 
participating in this study.  Please note, however, that faculty you nominate may 
be able to identify you through your example.  If this is a concern to you, you 
should not complete this survey.) 
 

8) Please enter your name and e-mail address if you would be willing to participate 
in a further discussion on this topic.  
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Appendix B: Letter to Potential Student Interview Participants 

Dear Participant, 
 
My name is Kiersten Ferguson and I am a doctoral student in the Department of 
Educational Administration at The University of Texas at Austin.  You were 
recommended as a potential participant in my dissertation study.  I am writing this e-mail 
to inquire whether you would be interested in participating in two interviews I am 
conducting this summer and fall. 
 
I am interested in learning about mentoring relationships between faculty members and 
undergraduate engineering students at The University of Texas at Austin.  To accomplish 
this goal, I plan to conduct two 60-minute interviews with several faculty members, 
undergraduate students, and student affairs practitioners.  If you feel this study is of 
interest, I ask that you review my selection criteria. 

- You must be currently enrolled as an undergraduate engineering student at 
The University of Texas at Austin. 

- You must be willing to have the interviews audiotaped (the audiotapes will be 
destroyed when the interviews are transcribed). 

- You agree that the data collected in the interviews can be used in my 
dissertation and subsequent publications derived from this study. 

If you answer yes to these criteria and are willing to participate in this study, please let 
me know as soon as possible.  I am happy to call you directly to answer any questions or 
clarify any aspect of this study.  I sincerely appreciate your attention to this message and 
I hope to hear from you soon. 
 
Sincerely, 
 
Kiersten Ferguson, M.Ed. 
Doctoral Candidate, Higher Education Administration 
The University of Texas at Austin 
512.217.9598 (phone) 
skferguson@mail.utexas.edu 
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Appendix C: Letter to Potential Faculty Interview Participants 

Dear Participant, 
 
My name is Kiersten Ferguson and I am a doctoral student in the Department of 
Educational Administration at The University of Texas at Austin.  You were 
recommended as a potential participant in my dissertation study.  I am writing this e-mail 
to inquire whether you would be interested in participating in two interviews I am 
conducting this summer and fall. 
 
I am interested in learning about mentoring relationships between faculty members and 
undergraduate engineering women and underrepresented minorities at The University of 
Texas at Austin.  To accomplish this goal, I plan to conduct two 60-minute interviews 
with several faculty members, undergraduate students, and student affairs practitioners.  
If you feel this study is of interest, I ask that you review my selection criteria. 

- You must have a teaching appointment at The University of Texas at Austin 
in the Cockrell School of Engineering. 

- You must self-identify (either presently or in the past) as a mentor to an 
undergraduate engineering student. 

- You must have worked at The University of Texas at Austin for at least a 
year.   

- You must be willing to have the interviews audiotaped (the audiotapes will be 
destroyed when the interviews are transcribed). 

- You agree that the data collected in the interviews can be used in my 
dissertation and subsequent publications derived from this study. 

If you answer yes to these criteria and are willing to participate in this study, please let 
me know as soon as possible.  I am happy to call you directly to answer any questions or 
clarify any aspect of this study.  I sincerely appreciate your attention to this message and 
I hope to hear from you soon. 
 
Sincerely, 
 
Kiersten Ferguson, M.Ed. 
Doctoral Candidate, Higher Education Administration 
The University of Texas at Austin 
512.217.9598 (phone) 
skferguson@mail.utexas.edu 
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Appendix D: Letter to Potential Student Affairs Practitioner Interview Participants 

Dear Participant, 
 
My name is Kiersten Ferguson and I am a doctoral student in the Department of 
Educational Administration at The University of Texas at Austin.  You were 
recommended as a potential participant in my dissertation study.  I am writing this e-mail 
to inquire whether you would be interested in participating in two interviews I am 
conducting this summer and fall. 
 
I am interested in learning about mentoring relationships between faculty members and 
undergraduate engineering women and underrepresented minorities at The University of 
Texas at Austin.  To accomplish this goal, I plan to conduct two 60-minute interviews 
with several faculty members, undergraduate students, and student affairs practitioners.  
If you feel this study is of interest, I ask that you review my selection criteria. 

- You must be a student affairs practitioner in the Cockrell School of 
Engineering at The University of Texas at Austin. 

- You must have worked at The University of Texas at Austin for at least a 
year.   

- You must be willing to have the interviews audiotaped (the audiotapes will be 
destroyed when the interviews are transcribed). 

- You agree that the data collected in the interviews can be used in my 
dissertation and subsequent publications derived from this study. 

If you answer yes to these criteria and are willing to participate in this study, please let 
me know as soon as possible.  I am happy to call you directly to answer any questions or 
clarify any aspect of this study.  I sincerely appreciate your attention to this message and 
I hope to hear from you soon. 
 
Sincerely, 
 
Kiersten Ferguson, M.Ed. 
Doctoral Candidate, Higher Education Administration 
The University of Texas at Austin 
512.217.9598 (phone) 
skferguson@mail.utexas.edu 
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Appendix E: Letter of Informed Consent to Participate in Research 

 
IRB APPROVED ON: 05/10/2010 IRB PROTOCOL #2010-03-0108 
EXPIRES ON: 04/19/2011 
 
Telephone: 512.217.9598 
 
Title: Reframing the Conversation  
Conducted By: Sarah Kiersten Ferguson, M.Ed.  
Of The University of Texas at Austin: Educational Administration 
 
You may also contact the professor supervising this work: Dr. Gregory J. Vincent  
Of The University of Texas at Austin: Educational Administration  
Telephone: 512.471.3212 
 
You are being asked to participate in a research study. This form provides you with 
information about the study. The person in charge of this research will also describe this 
study to you and answer all of your questions. Please read the information below and ask 
any questions you might have before deciding whether or not to take part. Your 
participation is entirely voluntary. You can refuse to participate without penalty or loss of 
benefits to which you are otherwise entitled. You can stop your participation at any time 
and your refusal will not impact current or future relationships with UT Austin. To do so 
simply tell the researcher you wish to stop participation. The researcher will provide you 
with a copy of this consent for your records. 
 
The purpose of this study is to gather information on the experiences of engineering 
faculty mentors, undergraduate women and underrepresented minority mentees, and 
student affairs practitioners. The risks in this study are expected to be minimal. 
 
If you agree to be in this study, I will ask you to do the following things: You will be 
interviewed two times during one month for approximately one hour each time. With 
your permission, interviews will be tape recorded. 
 
Total estimated time to participate in study is two hours. 
 
Risks of being in the study: The risk associated in this study is minimal. Although key 
identifiers will be altered and pseudonyms will be used, you may recognize yourself or be 
recognized by others familiar with your work in reports of the data. Although there could 
be some risk of embarrassment or discomfort if your identity and responses were 
disclosed outside of the research context, the procedures described in the 
“Confidentiality” section below minimize this risk. If during the interview you are 
uncomfortable, please let me know. We can skip any question or end the interview. 
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This study may involve risks that are currently unforeseeable. If you wish to discuss the 
information above or any other risks you may experience, you may ask questions now or 
call the Principal Investigator listed on the front page of this form. 
 
Benefits of being in the study: You are expected to benefit from participating in this 
study because the study will provide an opportunity for you to further reflect on, as well 
as analyze your own feelings about your experiences as a mentor or mentee. 
 
Participation and withdrawal: Your participation is completely voluntary and you may 
withdraw from the study at any time without penalty. You may withdraw by informing 
the interviewer that you no longer wish to participate. No questions will be asked. 
 
Compensation: None 
 
Confidentiality and Privacy Protections: 
The University of Texas at Austin will be identified in reports of the data but key 
identifiers in your profile will be changed. Interviews will be audiotaped. To protect your 
privacy, audiotapes of the interviews will be identified by a pseudonym and will be coded 
so that no personally identifying information is visible on them. Tapes will be kept in a 
secure place, a locked filing cabinet in the investigator’s office. When transcribed, 
descriptive information that could identify you will be removed. Tapes will be heard only 
for research purposes by the investigator. Audiotapes will be destroyed immediately after 
the interviews are transcribed. 
 
The data resulting from your participation may be made available to other researchers in 
the future for research purposes not detailed within this consent form. In these cases, the 
data will contain no identifying information that could associate you with it, or with your 
participation in any study. 
 
The records of this study will be stored securely and kept confidential. Authorized 
persons from The University of Texas at Austin and members of the Institutional Review 
Board have the legal right to review your research records and will protect the 
confidentiality of those records to the extent permitted by law. All publications will 
exclude any information that will make it possible to identify you as a subject. 
Throughout the study, the researchers will notify you of new information that may 
become available and that might affect your decision to remain in the study. 
 
Contacts and Questions: 
If you have any questions about the study please ask now. If you have questions later, 
want additional information, or wish to withdraw your participation call the researchers 
conducting the study. Their names, phone numbers, and e-mail addresses are at the top of 
this page. 
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If you would like to obtain information about the research study, have questions, 
concerns, complaints or wish to discuss problems about a research study with someone 
unaffiliated with the study, please contact the IRB Office at (512) 471-8871 or Jody 
Jensen, Ph.D., Chair, The University of Texas at Austin Institutional Review Board for 
the Protection of Human Subjects at (512) 232-2685. Anonymity, if desired, will be 
protected to the extent possible. As an alternative method of contact, an email may be 
sent to orsc@uts.cc.utexas.edu or a letter sent to IRB Administrator, P.O. Box 7426, Mail 
Code A 3200, Austin, TX 78713. 
 
You will be given a copy of this information to keep for your records. 
 
Statement of Consent: 
I have read the above information and have sufficient information to make a decision 
about participating in this study. I consent to participate in the study. 
 
Signature:______________________________________________________________ 
Date:__________________ 
 
 
Signature of Person Obtaining Consent:_______________________________________ 
Date:__________________ 
 
 
Signature of Investigator:__________________________________________________ 
Date: __________________ 
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 Appendix F: First Student Interview Protocol 

 
Thank you for participating in this study.  As you know, I am interested in gathering 
information on the experiences of engineering faculty mentors and their undergraduate 
mentees.  In this interview, I want to know about your history and your experiences as a 
mentee. 
   
[Letter of Informed Consent] 
 
Before we begin, I want to assure you that your anonymity will be upheld.  I will not 
identify you by name either verbally or in writing in my analysis and reporting.  Do you 
have any questions before we begin? 
 
Before I ask specific questions about being a mentee in the latter part of the interview, I 
have a few questions about your life and how you arrived at this institution. 
 
(background) 

- Tell me about yourself.  What influenced you to attend college?  How did you 
become acclimated to college life? 

- What were your reasons for coming to UT Austin? 
- Can you tell me more about your decision to major in engineering?  Were 

there experiences that were particularly influential?  Parents?  Mentors?  
Peers?  Others? 

- What interests you the most about engineering?  The least?  What projects or 
courses are you drawn to? 

- In terms of identity, how do you describe yourself?  Are there other aspects of 
your identity that are important to you?  If so, what are they? 

- Have you encountered challenges as a college student?  How did you face this 
challenge?  Did people (peers, administrators, faculty) help you?  How did 
they help you? 

- How would you classify your academic performance in college and why 
would you characterize your performance that way? 

- How did you come to be in the engineering program?  Were there key reasons 
and/or experiences that led you to this profession? 

 (mentoring) 
- What is your definition of mentoring?  What are the essential components of 

mentoring?  Which of these components describes your mentoring 
relationships? 



 234 

- Were you mentored by someone as a high school student?  
- In what ways does your mentor provide assistance to you?  What things do 

they do to help you? 
- There are other forms of developmental support besides mentoring.  

Sponsorship relationships are those in which the academic relationship may be 
well developed but the demonstrated concern about a student’s well-being, 
personal growth, and emotional state found in mentoring is mostly absent.  
Given this description, do you feel as if a faculty member sponsors you? 

Thank you for your time.  Do you have any questions for me at this point?  I look forward 
to seeing you soon for the follow-up interview. 
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Appendix G: First Faculty Interview Protocol 

 
 
Thank you for participating in this study.  As you know, I am interested in gathering 
information on the experiences of engineering faculty mentors and their undergraduate 
mentees.  In this interview, I want to know about your history and how you decided to 
become a professor.   
 
[Letter of Informed Consent] 
 
Before we begin, I want to assure you that your anonymity will be upheld.  I will not 
identify you by name either verbally or in writing in my analysis and reporting.  Do you 
have any questions before we begin? 
 
Before I ask specific questions about mentoring students in the latter part of the 
interview, I have a few questions about your life and how you arrived at your position as 
a faculty member at this institution. 
 
(background) 

- Tell me about yourself.  What influenced you to attend college?  How did you 
become acclimated to college life? 

- In terms of identity, how do you describe yourself?  Are there other aspects of 
your identity that are important to you?  If so, what are they? 

- Did you encounter challenges as a college student?  How did you face this 
challenge?  Did people (peers, administrators, faculty) help you?  How did 
they help you? 

- How would you classify your academic performance in college and why 
would you characterize your performance that way? 

- How did you come to be a professor?  Were there key reasons and/or 
experiences that led you to this profession? 

- Did you come to the professoriate from another field?  If so, what field did 
you previously work in and for how many years? 

(mentoring) 
- What is your definition of mentoring?  What are the essential components of 

mentoring?  Which of these components describes your mentoring 
relationships? 

- Were you mentored by someone as a high school student? Undergraduate? 
Graduate student? 



 236 

- On average, how many undergraduate students do you mentor each year?  
How many were freshmen/sophomores? Women?  Underrepresented 
minorities? 

- You were recommended to me as a person who has mentored 
underrepresented minorities and women in engineering.  

- Why did you choose to mentor these students?  How did you decide to mentor 
them? Do you feel this is linked to any events or experiences in your past? 

- In what ways do you provide assistance to your mentees?  What things do you 
do to help them? 

- There are other forms of developmental support besides mentoring.  
Sponsorship relationships are those in which the academic relationship may be 
well developed but the demonstrated concern about a student’s well-being, 
personal growth, and emotional state found in mentoring is mostly absent.  
Given this description, how many students do you sponsor each year, on 
average? 

- How many were freshmen/sophomores? Women?  Underrepresented 
minorities? 

Thank you for your time.  Do you have any questions for me at this point?  I look forward 
to seeing you soon for the follow-up interview. 
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Appendix H: First Student Affairs Practitioner Interview Protocol 

 
Thank you for participating in this study.  As you know, I am interested in gathering 
information on the experiences of engineering faculty mentors and their undergraduate 
mentees.  In this interview, I want to know about your history and the context of the 
institution.  
  
[Letter of Informed Consent] 
 
Before we begin, I want to assure you that your anonymity will be upheld.  I will not 
identify you by name either verbally or in writing in my analysis and reporting.  Do you 
have any questions before we begin? 
 
 (background) 

- Tell me about yourself.  What influenced you to work in student affairs?  And 
in engineering? 

- In terms of identity, how do you describe yourself?  Are there other aspects of 
your identity that are important to you?  If so, what are they? 

- Did you come to engineering student affairs from another field?  If so, what 
field did you previously work in and for how many years? 

(personal mentoring) 
- What is your definition of mentoring?  What are the essential components of 

mentoring?  Which of these components describes your mentoring 
relationships? 

- Were you mentored by someone as a high school student? Undergraduate? 
Graduate student? 

- Do you mentor students in the engineering school?  On average, how many 
undergraduate students do you mentor each year?  How many were 
freshmen/sophomores? Women?  Underrepresented minorities? 

- Why did you choose to mentor these students?  How did you decide to mentor 
them? Do you feel this is linked to any events or experiences in your past? 

- In what ways do you provide assistance to your mentees?  What things do you 
do to help them? 

- There are other forms of developmental support besides mentoring.  
Sponsorship relationships are those in which the academic relationship may be 
well developed but the demonstrated concern about a student’s well-being, 
personal growth, and emotional state found in mentoring is mostly absent.  
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Given this description, how many students do you sponsor each year, on 
average? 

(faculty mentoring) 
- How would you describe the ways in which faculty mentor undergraduate 

students?  What are the essential components of faculty mentoring?   
- On average, how many undergraduate students are mentored each year?  How 

many were freshmen/sophomores? Women?  Underrepresented minorities? 
- In what ways do faculty members provide assistance to mentees?   

 
Thank you for your time.  Do you have any questions for me at this point?  I look forward 
to seeing you soon for the follow-up interview. 
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Appendix I: Follow-up Student Interview Protocol 

 
I would like to begin by following-up on a few questions I asked you last time.   
 
Thank you, now we will move on to the second part of the interview.  The questions in 
this interview are going to focus specifically on your experiences as a mentee. 
 

- How did you become a mentee?  Did it occur formally through a program or 
did it happen informally?  Who initiated the relationship (you, faculty, 
advisor, or another)? 

- As a mentee, do you seek out a certain type of faculty member?  If so, what 
traits do you look for?  What relationship exists between you and your mentor 
(advisor-advisee, professor-student, friend-friend)? 

- In the previous interview, you described yourself as (insert).  Suppose you 
meet a faculty member who also identifies as you do.  How would you 
respond if a faculty member said they sought you out because of the similarity 
between your identities? 

- Would you share an example of how you have been mentored?  What were 
the most meaningful behaviors? 

- How would you describe the climate (culture, atmosphere) of the engineering 
program?  What is your favorite engineering class and why?  Least favorite 
and why?  How would you describe your experiences with faculty members?  

- Do you have experience discussing issues related to underrepresentation in 
engineering with your mentor?  If so, what was the specific incident you 
discussed?   

- How do you feel this situation affected you?  And the mentor?  How did the 
topic come up?  Who brought it up as a topic of conversation?  Did you agree 
with the mentor’s assessment of the situation?  Why or why not?  How would 
you say the situation was resolved?  Were you satisfied with the response or 
others’ responses?  How did you frame this and subsequent conversations 
with your mentor?   

- In what other ways are you mentored?  Do you think these efforts assist you in 
the engineering program?  Why or why not? 

- What are the fulfilling aspects of being a mentee? 
- What are the disappointing or challenging aspects of being a mentee? 
- What have you learned from being mentored?  
- What advice would you give a fellow student who is seeking a mentor?  What 

advice would you give a faculty member seeking a mentee?  Would that 
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advice be different depending on the identity of the student?  Of the faculty 
member?   

- How important do you feel mentoring is to underrepresented students in 
engineering?  Do others support students in this manner at UT Austin?  

- What should faculty who do not mentor undergraduate students know about 
your experience?  

Thank you for your time and participation.  Do you have any questions for me?  Is it okay 
if I call you if I have any follow-up questions?  Again, thank you! 
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Appendix J: Follow-up Faculty Interview Protocol 

 
I would like to begin by following-up on a few questions I asked you last time.   
 
Thank you, now we will move on to the second part of the interview.  The questions in 
this interview are going to focus specifically on the experience of mentoring women and 
underrepresented minority undergraduate engineering students. 
 

- How did you become a mentor?  Did it occur formally through a program or 
did it happen informally?  Who initiated the relationship (you, student, 
advisor, or another)? 

- As a potential mentor, do you seek out a certain type of student?  If so, what 
traits do you look for? 

- Among the students that you mentor, what relationship exists between you 
and those students (advisor-advisee, professor-student, friend-friend)? 

- In the previous interview, you described yourself as (insert).  Suppose you 
meet a student who also identifies as you do.  How would you respond if a 
student said they sought you out because of the similarity between your 
identities? 

- Is there a difference in how you mentor undergraduate students that are 
underrepresented in engineering? 

- Can you provide an illustrative example of how you have mentored a female 
and/or underrepresented minority freshmen/sophomore student? 

- Do you have experience discussing issues related to underrepresentation in 
engineering with your mentees?  If so, what was the specific incident you 
discussed?  How do you feel this situation affected the student?  How did the 
topic come up?  Who brought it up as a topic of conversation?  Did you agree 
with the student’s assessment of the situation?  Why or why not?  How would 
you say the situation was resolved?  Was the student satisfied with your 
response or others’ responses?  How did you frame this and subsequent 
conversations with the student?  Did you share or relate it to similar 
experiences you have had? 

- In what other ways do you mentor your students?  Do you think these efforts 
assist them in persisting in engineering?  Why or why not? 

- What are the fulfilling aspects of mentoring underrepresented undergraduate 
students in engineering? 

- What are the disappointing or challenging aspects of mentoring 
underrepresented undergraduate students in engineering? 
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- How would you describe the climate (culture, atmosphere) of the engineering 
program?  How would you describe undergraduate student experiences with 
faculty members?  And faculty members with undergraduate students?  With 
underrepresented minorities and women? 

- How do you assist students as they navigate the engineering pipeline? 
- What have you learned from mentoring underrepresented undergraduate 

students in engineering?  
- What advice would you give a fellow faculty member concerning mentoring 

undergraduate students?  Would that advice be different depending on the 
identity of the faculty member?   

- How important do you feel your support is to underrepresented students?  Do 
others support students in this manner at UT Austin?  

- What should faculty who do not mentor undergraduate students know about 
your experience?  

- Do you anticipate mentoring undergraduate students in the future? Why or 
why not? 

Thank you for your time and participation.  Do you have any questions for me?  Is it okay 
if I call you if I have any follow-up questions?  Again, thank you! 
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Appendix K: Follow-up Student Affairs Practitioner Interview Protocol 

 
I would like to begin by following-up on a few questions I asked you last time. 
   
Thank you, now we will move on to the second part of the interview.  The questions in 
this interview are going to focus specifically on mentoring relationships from your 
perspective as a student affairs practitioner.   
. 

- How would you describe the climate (culture, atmosphere) of the engineering 
program?  How would you describe undergraduate student experiences with 
faculty members?  And faculty members with undergraduate students?  With 
underrepresented minorities and women? 

- How would you assist students as they navigate the engineering pipeline?  
- Do mentoring relationships appear to occur more frequently through a formal 

program or informally?  Who tends to initiate the relationships (student, 
faculty, advisor, or another)? 

- Among the students being mentored, what relationship exists between them 
(advisor-advisee, professor-student, friend-friend)? 

- Is there a difference in how undergraduate students that are underrepresented 
in engineering are mentored?  Can you provide an illustrative example? 

- Do you have experience discussing issues related to underrepresentation in 
engineering with students and faculty members?  If so, what was the specific 
incident you discussed?  How do you feel this situation affected the student?  
Faculty?  How did the topic come up?  Who brought it up as a topic of 
conversation?   

- In what other ways are engineering students mentored on campus?  Do you 
think these efforts assist them in persisting in engineering?  Why or why not? 

- What are the fulfilling aspects of mentoring underrepresented undergraduate 
students in engineering? 

- What are the disappointing or challenging aspects of mentoring 
underrepresented undergraduate students in engineering? 

- What advice would you give a faculty member concerning mentoring 
undergraduate students?  Would that advice be different depending on the 
identity of the faculty member?   

- What advice would you give a student concerning mentoring in engineering?  
Would that advice be different depending on the identity of the student? 

- How important do you feel support is to underrepresented students?  Do 
others support students in this manner at UT Austin?  
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- What should faculty who do not mentor undergraduate students know?  

Thank you for your time and participation.  Do you have any questions for me?  Is it okay 
if I call you if I have any follow-up questions?  Again, thank you! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 245 

REFERENCES 

Allan, E.J., & Madden, M. (2006, July/August). Chilly classrooms for female  
undergraduate students: A question of method? Journal of Higher Education, 
77(4), 684-711. 

 
Allen, T.D., Poteet, M.L., & Burroughs, S.M. (1997). The mentor’s perspective: A  

qualitative inquiry and future research agenda. Journal of Vocational Behavior, 
51(1), 70-89. 

 
Alper, J. (1993). The pipeline is leaking women all the way. Science, 260(1), 409-411. 
 
American Association of State Colleges and Universities/National Association of State  

Universities and Land-Grant Colleges Task Force on Diversity. (2005). Now is  
the time: Meeting the challenge for a diverse academy. Washington, DC: 
American Association of State Colleges and Universities. 

 
American Association of University Professors. (2010). Tenure and Teaching-Intensive  
 Appointments. Retrieved from 
 http://www.aaup.org/AAUP/comm/rep/teachertenure.htm 
 
Astin, A. W. (1993). What matters in college: Four critical years revisited. San  

Francisco: Jossey-Bass. 
 
Bailyn, L. (2003, March). Academic careers and gender equity: Lessons learned from  
 MIT. Gender, Work & Organization, 10(2), 137-153. 
 
Bain, K. (2004). What the best college teachers do. Cambridge, MA: Harvard University  

Press. 
 
Barad, K. (1999). Agential realism: Feminist interventions in understanding scientific  

practices.  In M. Biagioli (Ed.), The science studies reader (pp. 1-11).  New York: 
Routledge. 

 
Barker, L.J., Garvin-Doxas, K., & Roberts, E. (2005).  What can computer science learn 
 from a fine arts approach to teaching. In Proceedings of the 36th SIGCSE 
 Technical Symposium on Computer Science Education (p. 421-425).  New York, 
 NY: ACM. 
 
 
 
Bauman, G.L., Bustillos, L.T., Bensimon, E.M., Brown, M.C., & Bartee, R.D. (2005).  



 246 

Achieving equitable educational outcomes with all students: The institution’s 
roles and responsibilities. Washington, DC: Association American Colleges and 
Universities.  

 
Benishek, L.A., Bieschke, K.J., Park, J., & Slattery, S.M. (2004). A multicultural feminist 
 model of mentoring. Journal of Multicultural Counseling and Development, 
 32, 428-442. 
 
Bernstein, B.L.; Jacobson, R.; & Russo, N.F. (2010). Mentoring women in science, 
 technology, engineering, and mathematics fields. In C.A. Rayburn, F.L. 
 Denmark, M.E. Reuder, & A.M. Austria (Eds.), A Handbook for Women 
 Mentors: Transcending Barriers of Stereotype, Race, and Ethnicity (pp. 43-
 64). Santa Barbara, CA: Praeger. 
 
Bogdan, R.C., & Biklen, S.K. (1992). Qualitative research for education: An  

introduction to theory and methods (2nd ed.). Needham Heights, MA: Allyn and 
Bacon. 

 
Bowen, W.G., Chingos, M.M., & McPherson, M.S. (2009). Crossing the finish line: 
 Completing college at America’s public universities. Princeton, NJ: Princeton 
 University Press.  
 
Boysen, G.A., Vogel, D.L., Cope, M.A., & Hubbard, A. (2009). Incidents of bias in  
 college classrooms: Instructor and student perceptions. Journal of Diversity in 
 Higher Education, 2(4), p. 219-231. 
 
Brubacher, J.S., & Rudy, W. (2004). Higher education in transition: A history of 
 American colleges and universities (4th Ed.). New Brunswick, NJ: Transaction 
 Publishers. 
 
Building Engineering and Science Talent. (2004, April). The talent imperative. Retrieved  
 from http://www.bestworkforce.org 
 
Busch, J.W. (1985). Mentoring in graduate schools of education: Mentors’ perceptions.  

American Educational Research Journal, 22(2), 257-265. 
 
Campbell, T.A., & Campbell, D.E. (1997). Faculty/student mentor program: Effects on  

academic performance and retention. Research in Higher Education, 38(6), 727-
742. 

 
 
 



 247 

Carter, F.D., Mandell, M., & Maton, K.I. (2009, December). The influence of on-campus, 
 academic undergraduate research on STEM Ph.D. outcomes: Evidence from the 
 Meyerhoff Scholarship Program. Educational Evaluation and Policy Analysis, 
 31(4), 441-462. 
 
Ceruzzi, P. (1991). When computers were human. Annals of the History of Computing,  

13(3), 237-244. 
 
Chesler, N.C., & Chesler, M.A. (2002, January). Gender-informed mentoring strategies  

for women engineering scholars: On establishing a caring community. Journal of 
Engineering Education, 91(1), 49-55. 

 
Chrisler, J.C., & Rose, J.G. (2010). Mentoring undergraduate women. In C.A. Rayburn, 
 F.L. Denmark, M.E. Reuder, & A.M. Austria (Eds.), A handbook for women 
 mentors: Transcending barriers of stereotype, race, and ethnicity (pp. 65-77). 
 Santa Barbara, CA: Praeger. 
 
Clay-Warner, J. (2001). Perceiving procedural injustice: The effects of group 
 membership and status. Social Psychology Quarterly, 64(3), 224-238. 
 
Cockrell School of Engineering. (2010a). Facts and Figures. Retrieved from 
 http://www.engr.utexas.edu/about/facts 
 
Cockrell School of Engineering. (2010b). Undergraduate research opportunities.  
 Retrieved from http://www.engr.utexas.edu/research/undergraduate 
 
Cohoon, J.M. (2003, May). Must there be so few? Including women in CS. Proceedings  
 25th International Conference on Software Engineering.  
 doi: 10.1109/ICSE.2003.1201253 
 
Cohoon, J.M. (2008). Just get over it or just get on with it: Retaining women in 
 undergraduate computing. In J.M. Cohoon & W. Aspray (Eds.), Women in 
 information technology: Research on underrepresentation (pp. 205-238). 
 Cambridge, MA: MIT Press. 
 
Colley, H. (2001). Righting rewritings of the myth of mentor: A critical perspective on  

career guidance mentoring. British Journal of Guidance and Counseling, 29(2), 
177-197. 

 
Commission on Professionals in Science and Technology. (2008, January 16). CPST  

comments: Engineering bachelor’s degree production dips slightly in 2007. 
Retrieved from http://www.cpst.org 

 



 248 

Cornelius, R.R., Gray, J.M., & Constantinople, A.P. (1990). Student-faculty interaction in  
the college classroom. Journal of Research and Development in Education, 23(4), 
189-197. 

 
Denzin, N.K. (1989). The research act (3rd ed.). Englewood Cliffs, NJ: Prentice Hall. 
 
Downing, R.A., Cosby, F.J., & Blake-Beard, S. (2005). The perceived importance of  
 developmental relationships on women undergraduates in pursuit of science. 
 Psychology of Women Quarterly, 29, 419-426. 
 
Drew, T.L., & Work, G.G. (1998). Gender-based differences in perception of experiences  

in higher education. Journal of Higher Education, 69(5), 542-555. 
 
Edwards, P.N. (2003). Industrial genders: Soft/hard. In N.E. Lerman, R. Oldenziel, &  

A.P. Mohun (Eds.), Gender & technology: A reader (pp. 177-203). Baltimore: 
Johns Hopkins. 

 
Ferber, M.A. (1990). Gender and the study of economics. In P. Saunders and W. Walstad 
 (Eds.), The principles of economics course: A handbook for instructors. New 
 York: McGraw-Hill. 
 
Foster, M. (1999). Race, class, and gender in education research: Surveying the political  

terrain. Educational Policy, 13(1), 77-85. 
 
Freire, P. (1972). Pedagogy of the oppressed. New York: Herder & Herder. 
 
Giacquinta, J.B., Bauer, J., & Levin, J. (1993). Beyond technology’s promise: An  

examination of children’s educational computing at home. New York: Cambridge 
University Press. 

 
Gibbons, M.T. (2009). Engineering by the numbers, American Society for Engineering 
 Education. Retrieved from http://www.asee.org/papers-and publications/ 
 publications/college-profiles#The_Profiles_and_Data_Book 
 
Gilbert, L.A., & Rossman, K.M. (1992). Gender and the mentoring process for women:  

Implications for professional development. Professional Psychology: Research 
and Practice, 23(3), 233-238. 

 
Glaser, B.G., & Strauss, A.L. (1967). The discovery of grounded theory. Chicago, IL:  

Aldine. 
 
 
 



 249 

Green, S.G., & Bauer, T.N. (1995). Supervisory mentoring by advisers: relationships  
with doctoral student potential, productivity, and commitment. Personnel 
Psychology, 48(3), 537-561. 

 
Griffin, K.A. (2008). Can reaching back push you forward? A mixed methods 
 exploration of Black faculty and their developmental relationships with students. 
 (Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses. (AAT 
 3383738) 
 
Gurin, P., Dey, E., Gurin, G., & Hurtado, S. (2003). How does racial/ethnic diversity  

promote education? Western Journal of Black Studies, 27(1), 20-29. 
 
Gurin, P., Nagda, B., & Lopez, G. (2004). The benefits of diversity in education for  

democratic citizenship. Journal of Social Issues, 60(1), 17-34. 
 
Hall, R., & Sandler, B. (1982). The classroom climate: A chilly one for women. Project  

on the education and status of women. Washington, DC: Association of American 
Colleges. 

 
Hancock, D., & Algozzine, R. (2006). Doing case study research: A practical guide for  

beginning researchers. New York: Teachers College Press. 
 
Haslett, B.B., & Lipman, S. (1997). Microinequities: Up close and personal. In N.  

Benokraitis (Ed.), Subtle sexism: Current practices and prospects for change (pp. 
34-53). Thousand Oaks, CA: Sage. 

 
Hart, J., & Fellabaum, J. (2008). Analyzing campus climate studies: Seeking to define 
 and understand. Journal of Diversity in Higher Education, 1(4), 222-234. 
 
Hayes, E. (2000). Social contexts. In E. Hayes & D.D. Flannery (Eds.), Women as  

learners: The significance of gender in adult learning (pp. 23-52). San Francisco, 
CA: Jossey-Bass. 

 
Herzig, R. (2003). Situated technology: Meanings. In N.E. Lerman, R. Oldenziel, & A.P.  

Mohun (Eds.), Gender & technology: A reader (pp. 72-97). Baltimore: Johns  
Hopkins. 

 
Hill, C.H., Corbett, C., & Rose, A.S.R. (2010). Why so few? Women in science, 
 technology, engineering, and mathematics. Washington, DC: AAUW. 
 
hooks, b. (1994). Teaching to transgress: Education as the practice of freedom. New  

York: Routledge. 
 



 250 

Hrabowski, F.A. (2002, December/2003, January). Raising minority achievement in 
science and math. Educational Leadership, 60(4), 44-48. 

 
Humble, A.M., Solomon, C.R., Allen, K.R., Blaisure, K.R., & Johnson, M.P. (2006). 

Feminism and mentoring of graduate students. Family Relations, 55(1), 2-15. 
 
Hunter, A., Laursen, S.L., & Seymour, E. (2007, January). Becoming a scientist: The role 
 of undergraduate research in students’ cognitive, personal, and professional 
 development. Science Education, 91(1), 36-74. 
 
Hurtado, S. (2006). Linking diversity with the educational and civic missions of higher 
 education. The Review of Higher Education, 30(2), 185-196. 
 
Hurtado, S., Carter, D.F., & Kardia, D. (1998, Summer). The climate for diversity: Key 
 issues for institutional study. New Directions for Institutional Research, 98, 53-
 63. 
 
Hurtado, S., Milem, J., Clayton-Pedersen, A., & Allen, W. (1999). Enacting diverse  

learning environments: Improving the climate for racial/ethnic diversity in higher 
education. ASHE-ERIC Higher Education Report, 26(8). Washington, DC: 
George Washington University Graduate School of Education and Human 
Development. 

 
Ignelzi, M. (2000, Summer). Meaning-making in the learning and teaching process. New 
 Directions for Teaching and Learning, 82, 5-14. 
 
Johns, M., Schmader, T., & Martens, A. (2005). Knowing is half the battle: Teaching  

stereotype threat as a means of improving women’s math performance. 
Psychological Science, 16(3), 175-179. 

 
Johnson, W.B. (2007). On being a mentor: A guide for higher education faculty. New  

York: Lawrence Erlbaum Associates. 
 
Johnson, W.B., & Huwe, J.M. (2003). Getting mentored in graduate school. Washington,  

DC: American Psychological Association. 
 
Jones, S.M., & Dindia, K. (2004, Winter). A meta-analytic perspective on sex equity in 
 the classroom. Review of Educational Research, 74(4), 443-471. 
 
Kalbfleish, P.J., & Keyton,J. (1995). Power and equality in mentoring relationships. In 
 P.J. Kalbfleish & M.J. Cody (Eds.), Gender, Power, and Communication in  Human 
 Relationships (pp. 189-212). Hillsdale, NJ: Lawrence Erlbaum. 
 



 251 

Karabel, J. (2005). The chosen: The hidden history of admission and exclusion at 
 Harvard, Yale, and Princeton. Boston, MA: Houghton Mifflin. 
 
Kegan, R. (1982). The evolving self. Cambridge, MA: Harvard University Press. 
 
Kegan, R. (1994). In over our heads: The mental demands of modern life. Cambridge, 
 MA: Harvard University Press. 
 
Kelley, M.L., & Parsons, B. (2000). Sexual harassment in the 1990s. Journal of Higher  

Education, 71(5), 548-568. 
 
Kleif, T., & Faulkner, W. (2004). “I’m no athlete [but] I can make this thing dance!” –  

Men’s pleasure in technology. Science, Technology, & Human Values, 28(2), 
296-325. 

 
Klein, S.S., Ortman, P.E., Campbell, P., Greenberg, S., Hollingsworth, S., Jacobs, J., et  

al. (1994, November). Continuing the journey toward gender equity. Educational  
Researcher, 23(8), 13-21. 

 
Koch, C., & Johnson, W.B. (2000). Documenting the benefits of undergraduate  

mentoring. Council on Undergraduate Research Quarterly, 19(1), 172-175. 
 
Komives, S.R., Woodard, D.B. (2003). Student services: A handbook for the profession 
 (4th Ed.). San Francisco, CA: Jossey-Bass.  
 
Kram, K.E. (1988). Mentoring at work: Developmental relationships in organizational 
 life. Lanham, MD: University Press of America. 
 
Kuh, G.D., et al. (2010). Student success in college: Creating conditions that matter. San 
 Francisco, CA: Jossey-Bass. 
 
Kuh, G.D., & Hall, J.E. (1993). Cultural perspectives in student affairs. In G.D. Kuh  

(Ed.), Cultural perspectives in student affairs work, American College Personnel 
Association (pp. 1-20). Lanham, MD: University Press of America. 

 
Levinson, D. J., Darrow, C., Klein, E., Levinson, M., & McKee, B. (1978). The seasons 

of a man's life (1st ed.). New York: Ballantine Books. 
 
Light, J. (2003). Programming. In N.E. Lerman, R. Oldenziel, & A.P. Mohun (Eds.),  

Gender & technology: A reader (pp. 295-326). Baltimore: Johns Hopkins. 
 



 252 

Locks, A.M., Hurtado, S., Bowman, N.A., & Oseguera, L. (2008, Spring). Extending 
 notions of campus climate and diversity to students’ transition to college. Review 
 of Higher Education, 31(3), 257-285. 
 
Lord, S.M., & Camacho, M.M. (2007, October). Effective teaching practices:  

Preliminary analysis of engineering educators. Paper presented at the Frontiers in 
Education Conference, Milwaukee, WI.  Retrieved from 
http://ieeexplore.ieee.org.ezproxy.lib.utexas.edu/xpls/abs_all.jsp?arnumber=4417
881 

 
Margolis, J., & Fisher, A. (2003). Unlocking the clubhouse: Women in computing.  

Cambridge, MA: MIT Press. 
 
Margolis, J., Estrella, R., Goode, J., Holme, J.J., & Nao, K. (2008). Stuck in the shallow 
 end: Education, race, and computing. Cambridge, MA: MIT Press. 
 
Martin, J. (1994). The organization of exclusion: Institutionalization of sex equity,  

gendered faculty jobs, and gendered knowledge in organizational theory and  
research. Organization, 1(2), 401-431. 

 
Massey, D.S., Charles, C.Z., Lundy, G.F., & Fischer, M.J. (2003). The source of the  

river: The source origins of freshmen at America’s selective colleges and 
universities. Princeton, NJ: Princeton University Press. 

 
May, G.S., & Chubin, D.E. (2003, May). A retrospective on undergraduate engineering  

success for underrepresented minority students. Journal of Engineering 
Education, 92(1), 27-58. 

 
Mayberry, M. (1998). Reproductive and resistant pedagogies: The comparative roles of  

collaborative learning and feminist pedagogy in science education. Journal of 
Research in Science Teaching, 35(4), 443-459. 

 
McCall, L. (2005). The complexity of intersectionality. Signs: Journal of Women in  

Culture and Society, 30(3), 1771-1800. 
 
McGaw, J.A. (1989). No passive victims, no separate spheres:  A feminist perspective on  

technology’s history.  In S. Cutliffe & R. Post (Eds.), In context:  History and the 
history of technology, Essays in honor of Melvin Kranzberg, Research in 
Technology Studies (Vol. 1, pp. 172-191).  Bethlehem, PA:  Lehigh University. 

 
McGaw, J.A. (2003). Why feminine technologies matter. In N.E. Lerman, R. Oldenziel,  

& A.P. Mohun (Eds.), Gender & technology: A reader (pp. 13-36). Baltimore: 
Johns Hopkins. 



 253 

 
McGuire, G.M., & Reger, J. (2003, Spring). Feminist co-mentoring: A model for  
 academic professional development. NWSA Journal, 15(1), p. 54-72. 
 
McGlone, M.S., & Pfiester, R.A. (2007). The generality and consequences of stereotype  

threat. Sociology Compass, 1(1), 174-190. 
 
Merriam, S.B. (2001). Qualitative research and case study applications in education:  

Revised and expanded from case study research in education. San Francisco: 
Jossey-Bass. 

 
Merriam, S.B., et al. (2002). Qualitative research in practice: Examples for discussion 
 and analysis. San Francisco: Jossey-Bass. 
 
Milem, J.F., Chang, M., & Antonio, A. (2005). Making diversity work on campus: A 
 research-based perspective. Washington, DC: Association of American Colleges 
 & Universities. 
 
Milem, J.F., Dey, E.L., & White, C.B. (2004). Diversity considerations in health  

professions education. In B.D. Smedley, A.S. Butler, & R.L. Bristow (Eds.), The 
nations’ compelling interest: Ensuring diversity in the health care workforce (pp. 
345-390). Washington, DC: National Academies Press. 

 
Milem, J., & Hakuta, K. (2000). The benefits of racial and ethnic diversity in higher  

education. In D.J. Wilds (Ed.), Minorities in Higher Education, 1999-2000: 17th 
Annual Status Report (pp. 39-67). Washington, DC: American Council on 
Education. 

 
Moody, J. (2004). Faculty diversity: Problems and solutions. New York:  

RoutledgeFalmer. 
 
Moore, J.S., Ritter, G., et al. (2008, October 27). Final Report of the Gender Equity Task 
 Force, The University of Texas at Austin. Retrieved from 
 http://www.utexas.edu/provost/research/ 
 
Morris, L.K., & Daniel, L.G. (2008). Perceptions of a chilly climate: Differences in 
 traditional and non-traditional majors for women. Research in Higher Education, 
 49, 256-273. 
 
Myers, D.J., & Dugan, K.B. (1996, June). Sexism in graduate school classrooms:  

Consequences for students and faculty. Gender and Society, 10(3), 330-350. 
 
 



 254 

National Academies. (2007). Beyond bias and barriers: Fulfilling the potential of women  
in academic science and engineering. Washington, DC: National Academies 
Press. 

 
National Academy of Sciences. (1997). Advisor, teacher, role model, friend: On being a  

mentor to students in science and engineering. Washington, DC: National 
Academy Press. 

 
National Research Council Board on Engineering Education. (1995). Report on designing  

an adaptive system. Washington, DC: National Academies Press. 
 
National Science Foundation, Division of Science Resources Statistics. (2009, January). 
 Women, minorities, and persons with disabilities in science and engineering: 
 2009. Retrieved from http://www.nsf.gov/statistics/wmpd/ 
 
Neuman, W.L. (2003). Social research methods: Qualitative and quantitative approaches 
 (5th ed.). Boston, MA: Pearson. 
 
Newby, T.J., & Heide, A. (1992). The value of mentoring. Performance Improvement  

Quarterly, 5(4), 2-15. 
 
Nuss, E.M. (2003). The development of student affairs. In S.R. Komives, D.B. Woodard 
 et al. (Eds.), Student services: A handbook for the profession 4th Ed. (pp. 65-88). 
 San Francisco, CA: Jossey-Bass.  
 
O’Day, V.L., & Nardi, B.A. (2003). An ecological perspective on digital libraries  

[excerpt].  In A.P. Bishop, N. Van House, & B.P. Buttenfield (Eds.), Digital 
library use: Social practice in design and evaluation (pp. 66-71). Cambridge, 
MA: MIT.  

 
Office of Institutional Management and Analysis, The University of Texas at Austin. 
 (2010). 2009-2010 Statistical Handbook. Retrieved from 
 http://www.utexas.edu/academic/ima/stat_handbook 
 
Oldenziel, R. (2003). Why masculine technologies matter. In N.E. Lerman, R.Oldenziel,  

& A.P. Mohun (Eds.), Gender & technology:  A reader (pp. 37-71). Baltimore: 
Johns Hopkins. 

 
Packard, B.W. (2003). Web-based mentoring: challenging traditional models to increase 
 women's access. Mentoring & Tutoring, 11(1), 53–65. 
 



 255 

Packard, B.W., Walsh, L., & Seidenberg, S. (2004, April). Will that be one mentor or 
 two? A cross-sectional study of women’s mentoring during college. Mentoring 
 and Training, 12(1), 71-85. 
 
Pascarella, E.T. (1980). Student-faculty informal contact and college outcomes. Review  

of Educational Research, 50(4), 545-595. 
 
Pascarella, E.T., & Terenzini, P.T. (1991). How college affects students: Findings and  

insights from twenty years of research. San Francisco: Jossey-Bass. 
 
Pawley, A.L. (2004, June). The feminist engineering classroom: A vision for future  

educational innovations. Paper presented at the American Society for Engineering 
Education Annual Conference, Salt Lake City, UT. Retrieved from 
http://www.asee.org/acPapers/2004-2024_Final.pdf+ 

 
Persaud, A., Salter, D., Yoder, E., & Freeman, A. (2006, October). Work In progress: 
 Speaking out on the chilly classroom climate - women engineering students tell 
 all. Paper presented at the 36th Annual Frontiers in Education Conference. doi: 
 10.1109/FIE.2006.322361 
 
Powers, W. (2010, September 15). Address on the State of the University. Retrieved from 
 http://www.utexas.edu/president/speeches/utexas127.html 
 
Ragins, B.R., & Kram, K.E. (2007). The handbook of mentoring at work: Theory, 
 research, and practice. Los Angeles, CA: Sage Publications. 
 
Reddick, R.J. (2004, April 14). A nest so you are able to fly: An analysis of promising  

minority achievement programs at predominately white colleges and universities. 
Paper presented at the annual meeting of the American Educational Research 
Association, San Diego, CA. 

 
Reddick, R.J. (2007). Shelters through the storm: Faculty mentors and their role in 
 assisting African American undergraduate students’ responses to racism. 
 (Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses. (AAT 
 3286647) 
 
Riley, D. (2003). Pedagogies of liberation in an engineering thermodynamics class.  

Paper presented at the American Society for Engineering Education Annual 
Conference, Nashville, TN. Retrieved on March 20, 2008, from 
http://www.smith.edu/engin-eep/papers/pedagogies_of_liberation.pdf 

 
 
 



 256 

Riley, R.L., & Murphy, D.L. (2005). The multidisciplinary possibilities of feminist  
pedagogy. In S.L. Tice, N. Jackson, L.M. Lambert, & P. Englot (Eds.), University 
teaching: A reference guide for graduate students and faculty (pp. 89-96). 
Syracuse, NY: Syracuse University Press. 

 
Ropers-Huilman, B. (1998). Feminist teaching in theory and practice: Situating power  

and knowledge in poststructural classrooms. New York: Teachers College Press. 
 
Roos, P.A. (2008). Together but unequal: Combating gender inequity in the academy.  

Journal of Workplace Rights, 13(2), 185-199. 
 
Rowe, M.P. (1990). Barriers to equality: The power of subtle discrimination to maintain  

unequal opportunity. Employee Responsibilities and Rights Journal, 3(2), 153-
163. 

 
Russell, J.E.A. & Adams, D.M. (1997). The changing nature of mentoring in  

organizations: An introduction to the special issue on mentoring in organizations. 
Journal of Vocational Behavior, 51(1), 1-14. 

 
Russell, S.H., Hancock, M.P., & McCullough, J. (2007, April 27). Benefits of 
 undergraduate research experiences. Science, 316(5824), 497-644.  
 
Rydell, R.J., McConnell, A.R., Beilock, S.L. (2009). Multiple social identities and 
 stereotype threat: imbalance, accessibility, and working memory. Journal of 
 Personality and Social Psychology, 96(5), 949-966. 
 
Rydell, R.J., Rydell, M.T., & Boucher, K.L. (2010). The effect of negative performance  
 stereotypes on learning. Journal of Personality and Social Psychology, 99(6), 
 883-896. 
 
Sadker, M., & Sadker, D. (1994). Failing at fairness: How America’s schools cheat girls.  

New York: Charles Scribner’s Sons. 
 
Salter, D.W. (2003, January/February). Exploring the “chilly classroom” phenomenon 
 as interactions  between psychological and environmental types. Journal of 
 College Student Development, 44(1), 110–121. 
 
Salter, D.W., & Persaud, A. (2003, November/December). Women’s views of the factors 
 that encourage and discourage classroom participation. Journal of College Student 
 Development, 44(6), 831-844. 
 
 
 



 257 

Sandler, B, Silverberg, L., & Hall, R. (1996, November/December). The chilly classroom  
climate: A guide to improve the education of women. Association for Women in 
Science, 25(5), 10-11. 

 
Schlosser, L.Z. & Gelso, C.J. (2001). Measuring the working alliance in advisor-advisee 
 relationships in graduate school. Journal of Counseling Psychology, 48, 157-167.  
 
Seidman, I. E. (1991). Interviewing as qualitative research: A guide for researchers in 
 education and the social sciences. New York: Teachers College Press. 
 
Serex, C.P., & Townsend, B.K. (1999). Student perceptions of chilling practices in sex-
 atypical majors. Research in Higher Education, 40(5), 527-538. 
 
Seymour, E. (1999). The role of socialization in shaping the career-related choices of  

undergraduate women in science, mathematics, and engineering majors. Annals  
New York Academy of Sciences, 869(1), 118-126. 

 
Seymour, E., Hunter, A., Laursen, S.L., & Deantoni, T. (2004, July). Establishing the 
 benefits of research experiences for undergraduates in the sciences: First findings 
 from a three-year study. Science Education, 88(4), p. 493-534. 
 
Sheppard, S.D., Macatangay, K., Colby, A., & Sullivan, W.M. (2008). Educating 
 engineers: Designing for the future of the field. San Francisco, CA: Jossey-Bass 
 & Carnegie Foundation for the Advancement of Teaching. 
 
Sinclair, S., Hardin, C.D., & Lowery, B.S. (2006). Self-stereotyping in the context of 
 multiple social identities. Journal of Personality and Social Psychology, 90(4), 
 529-542. 
 
Smith, J.L., Sansone, C., & White, P.H. (2007). The stereotyped task engagement  

process: The role of interest and achievement motivation. Journal of Educational 
Psychology, 99(1), 99-114. 

 
Smith, K.A., Sheppard, S.D., Johnson, D.W., & Johnson, R.T. (2005, January). 
 Pedagogies of engagement: Classroom-based practices. Journal of Engineering 
 Education, 94(1), p. 87-101. 
 
Solorzano, D., Ceja, M., & Yosso, T. (2000). Critical race theory, racial  

microaggressions, and campus racial climate: The experiences of African 
American college students. The Journal of Negro Education, 69(1/2), 60-73. 

 
Spencer, S.J., Steele, C.M., & Quinn, D.M. (1999). Stereotype threat and women’s math  

performance. Journal of Experimental and Social Psychology, 35(1), 4-28. 



 258 

 
Stake, R. (1995). The art of case study research. Thousand Oaks, CA: Sage. 
 
Stake, R. (2005). Qualitative case studies. In N.K. Denzin & Y.S. Lincoln (Eds.). The  

Sage Handbook of Qualitative Research (3rd ed., pp. 443-466). Thousand Oaks, 
CA: Sage. 

 
Stewart, A.J., Malley, J.E., & LaVaque-Manty, D. (Eds.). (2007). Analyzing the problem  

of women in science and engineering. In Authors, Transforming science and 
engineering: Advancing academic women (pp. 3-20). Ann Arbor, MI: University 
of Michigan Press. 

 
Stout, J.G., Dasgupta, N., Hunsinger, M., & McManus, M.A. (2011). STEMing the tide: 
 Using ingroup experts to inoculate women’s self-concept in science, technology, 
 engineering, and mathematics. Journal of Personality and Social Psychology, 
 100(2), 255-270. 
 
Svinicki, M. (2004). Learning and motivation in the postsecondary classroom. Bolton, 
 MA: Anker. 
 
Tinto, V. (1993). Leaving college: Rethinking the causes and cures of student attrition 
 (2nd ed.). Chicago, IL: University of Chicago Press. 
 
Turban, D.B., Dougherty, T.W., & Lee, F.K. (2002). Gender, race, and perceived  

similarity effects in developmental relationships: The moderating role of 
relationship duration. Journal of Vocational Behavior, 61(2), 240-262. 

 
U.S. Department of Education, National Center for Education Statistics. (2010). 
 Quickstats Postsecondary. Retrieved from 
 http://nces.ed.gov/datalab/quickstats/default.aspx 
 
U.S. News and World Report. (2010). Best Colleges 2011. Retrieved from 
 http://colleges.usnews.rankingsandreviews.com/best-colleges 
 
van Zoonen, L. (1992). Feminist theory and information technology.  Media, Culture &  

Society, 14(1), 9-30.  
 
Wajcman, J. (2004). TechnoFeminism. Cambridge, UK: Polity Press. 
 
Wasburn, M.H. (2007, February). Mentoring women faculty: An instrumental case study 
 of strategic collaboration. Mentoring & Tutoring, 15(1), p. 57-72. 
 
 



 259 

Webb, L.M., Walker, K.L., & Bollis, T.S. (2004). Feminist pedagogy in the teaching of  
research methods. International Journal of Social research Methodology, 7(5), 
415-428. 

 
Williams, D.A., Berger, J.B., & McClendon, S.A. (2005). Toward a model of inclusive 
 excellence and change in postsecondary institutions. Washington, DC: 
 Association of American Colleges and Universities. 
 
Wolfinger, N.H., Mason, M.A., & Goulden, M. (2008, July/August). Problems in the  

pipeline: Gender, marriage, and fertility in the ivory tower. Journal of Higher 
Education, 79(4), 388-405. 

 
Yin, R. (2003). Case study research: Design and methods (3rd ed.). Thousand Oaks, CA:  

Sage. 
 
Yin, R. (2005). Introducing the world of education: A case study reader. Thousand Oaks,  

CA: Sage. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


