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ABSTRACT 

This qualitative case study sought to explore the experiences and perceptions of 

mentoring for female undergraduate engineering students.  The impetus for this study 

came from the bleak statistics of women working within the engineering industry.  

Women comprise only 11% of the employees in the field of engineering.  Despite the 

pool of qualified women engineering graduates increasing, these women are choosing to 

not work long-term in the field of engineering.  Researchers are attempting to pinpoint 

the reasons why this situation is manifesting itself long-term.  One idea to help retention 

is to integrate more mentoring programs for female undergraduate engineering students.  

Mentoring can potentially expose women to what their futures can look like post-college 

in an engineering job.  This study was conducted at a large public STEM focused 

university located in North Texas.  Participants included ten female engineering students 

who had either just graduated or were graduating within their next year of study.   The 

findings of the study contributed to the practice of higher education by providing 

empirical data that mentoring can be a very influential experience for female 

undergraduate students studying engineering on their campuses.  This study offers 

recommendations for utilizing on-campuses programs to expose women to mentoring 

opportunities, as well as integrating stakeholders in the School of Engineering to support 

more mentoring initiatives off-campus.  This study identifies further studies that can 

continue exploring if these mentoring initiatives are an effective way to prepare the next 

few female generations for the challenges that lie ahead in male dominated industries 

such as engineering.
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CHAPTER I 

INTRODUCTION 

Prior to the mid-1980s, one of the major barriers to gender equality that women 

faced was to attain parity in terms of college enrollment and attendance (e.g., Jaschik, 

2015; Perry, 2009; Sandberg, 2012).  This barrier was conquered over thirty years ago, 

when for the first time 50% of the college graduates in the United States were female 

(Perry, 2009).  In 2014, after a shift lasting over 75 years, women were officially more 

likely than men to have a bachelor’s degree (Jaschik, 2015).  These numbers are evidence 

that the tide has turned in favor of the female gender in degree attainment and overall 

parity in college attendance (Jaschik, 2015; Sandberg, 2012).  Further evidence of this 

shifting trend is offered by the Pew Research Center (2012) analysis of U.S. Census 

Bureau data that shows females have outpaced males in college enrollment over the past 

20 years, especially among Hispanics and Blacks (as cited in Lopez & Gonzalez-Barerra, 

2014).  However, despite the accessibility to and success women are having on college 

campuses, women still face many barriers when it comes to balancing careers and other 

obligations post-graduation.  These barriers tend to affect a women’s ability to pursue 

advanced education or to have a family (Schein, 2001).  Furthermore, the progress 

women are making in higher education is not translating into long-term success in the 

work force (Barreto, Ryan & Schmitt, 2009).  Evidence of this is men still holding the 

majority of leadership positions in government and industry, as well as the gender pay 

gap remaining stagnant (e.g., Bertrand, Goldin, & Katz, 2010; Perry, 2009; Sandberg, 

2012). 
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The body of research is vast in describing the barriers women face in today’s 

workforce and have faced historically to cause the initial gender gap in workforce pay 

(e.g., Arora et al., 2011; Barsh & Yee, 2011; Culter, 2012; Dube, 2004; Halvorson, 2011; 

Hogue, DuBois, & Fox-Cardamone, 2010; Morganson, Jones & Major, 2010; Schein, 

2001; Sennett, 2006; Spar, 2013; Stone & Hernandez, 2012).  Although the gender gap in 

U.S. labor force participation has been shrinking steadily over the past 110 years, there is 

still evidence of its existence when comparing percentages of men and women in the 

work force, the types of occupation they choose, and lastly the incomes or hourly wages 

they earn (Bertrand et al., 2010).  Despite the huge gains women have made because of 

the feminist movement of the 1960s, in 2013, the median woman working full-time all 

year earned only 78% of what the median man working full-time all year earned 

(Stevenson, 2015).  It is interesting to note that the gender pay gap does not just evaluate 

annual salaries/hourly pay, but includes other inequitable factors that are included in a 

full compensation package.  Fewer women are likely to have health insurance, retirement 

savings plans, or access to paid leave (Stevenson, 2015). 

There are several identified reasons that contribute to the stagnant state of the 

gender pay gap.  Two of these causes have been heavily discussed for the past decade.  

One cause surrounds the major and career choices women are making during their 

college years (Fried & MacCleave, 2009).  These career choices have caused women to 

be highly underrepresented in the science, technology, engineering and mathematics 

(STEM) fields in college and subsequently, in industry.  Researchers (e.g., Bardaro, 

2009; Cutler, 2012; Dube, 2004; Fried & MacCleave, 2009; Kahveci, Southerland & 
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Gilmer, 2006) have agreed that overall higher education numbers, although seemingly in 

favor of the female gender, are somewhat misleading.  Women earned 57.3% of 

bachelor’s degrees in all fields in 2011 and 50.4% of science and engineering bachelor’s 

degrees (National Girls Collaborative Project, 2015).  Although 50% of science and 

engineering bachelor degrees earned by women seems equitable, even these numbers can 

easily be misinterpreted.  Women do receive half of the degrees in the biological 

sciences, but they only earn 18% of the degrees in computer sciences, just over 19% of 

engineering degrees and physics degrees, and roughly 43% of degrees in mathematics 

and statistics (National Girls Collaborative Project, 2015). 

Women being underrepresented in STEM fields, particularly engineering, despite 

being better represented in other careers, is a problem due to the amount of talent that is 

being untapped in over half of the workforce (Fried & MacCleave, 2009).  If only one 

group of people [men] are working on solutions for new technology, all perspectives are 

not being considered to make the best product.  This concern is better expressed in the 

words of Aprille Ericsson, an aerospace engineer who states, “Without diversity in all 

fields, the United States will not remain technically competitive” (as cited in Witt, 2014, 

para.5).  As Ericsson has further stated, “The different perspective that each human being 

brings forth toward solving problems and creating unique tools is required for us to 

continue to create awesome projects like Mars rovers, prosthetic limbs, or nano-cancer 

treatments” (as cited in Witt, 2014, para. 5). Despite decades of academic, federal, and 

employer interventions to address this gender gap, women still make up only 11% of the 

engineering workforce (Fouad, Singh, Fitzpatrick & Liu, 2012).  Some of these 
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interventions involve “Girls in Engineering” days on university campuses and in 

corporate settings, grants to promote young girls exploring STEM fields, and diversity 

initiatives in industry designed to help women acclimate to a male dominated industry.  

The research is still growing, but many social scientists are convinced that women 

are not opting out of these fields due to lack of ability, but due to lack of support, 

encouragement, and overall confidence at least in the K-12 environment (e.g., Cutler, 

2012; Espinosa, 2011; Fouad et al., 2012).  The retention issues of women in STEM 

fields seem to be more widespread as collegiate graduates start their careers and as 

minorities enter the STEM professions.  These women are often inadvertently subjected 

to marginalization in various subtle ways, such as lack of promotions or mentorship, as 

well as not so subtle ways, including sexual harassment (Fried & MacCleave, 2009).  

This marginalization is causing them to opt out of some of the highest paid career fields, 

which clearly has led to a decline of mentors and role models for current women studying 

in these fields (Cutler, 2012; Espinosa, 2011). 

There is limited progress being made in the STEM fields.  The number of degrees 

attained by women is rising slowly in the STEM based areas (Fried & MacCleave, 2009; 

Stevenson, 2015).  The number of degrees attained by women rose to 35% in 2015 

(Stevenson, 2015).  Despite the gains in collegiate numbers, research on women already 

in these industries reveals that half are leaving these industries by “mid-career” (Fouad et 

al., 2012; Stevenson, 2015).  Although transitioning careers is very common, the issue 

with this statistic is that only half the women are leaving careers in these industries, not 
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half of the men.  Many women are citing the male dominated culture as their main reason 

for opting out (Fouad et al., 2012; Stevenson, 2015). 

In addition to career choice, motherhood is another contributor of the gender pay 

gap.  This is evidenced by the fact that the wage gap has been reduced as women have 

started having children at a later age (Correll, Benard & Park, 2007).  The median age of 

first birth by women rose from 22.6 to 26 years old (e.g., Bertrand et al., 2010; 

Stevenson, 2015).  Women have seen that delaying starting a family by even one year can 

increase their total career earnings by 9% (Miller, 2009).  This is important because, 

according to Hogue, DuBois, and Fox-Cardamone (2010), a women’s starting salary can 

have a long-term impact on the salary received over the course of one’s career. 

Women’s career choices and family planning decisions have been documented 

causes of the gender pay gap by economists, social scientists, and other researchers.  

Despite extensive analysis of the gender pay gap, it is clear that the topic warrants further 

investigation.  For example, Blau and Kahn (2007) have stated that “41% of the wage gap 

remains unexplained by differences in educational attainment, job experience, 

demographic characteristics, job type, or union status” (as cited in Stevenson, 2015, 

para.4).  More research is needed to find out what these hidden causes are and discover if 

they are able to be overcome by the next few generations of women.  According to Perry 

(2009), it has been clearly demonstrated that prior to the past decade, men had greater 

levels of both education and experience than women.  However, the gender pay gap has 

not declined in the past ten years despite the educational experience of women being on 

par with men (Stevenson, 2015).  Women are no longer leaving the workforce to marry 
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and have children in the same numbers that they were 40 years ago (Stevenson, 2015).  In 

addition, as stated previously, woman now hold more undergraduate degrees than their 

male counterparts (Correll et al., 2007).  This is clear evidence that there are more causes 

to be uncovered that could end up helping women close the gender pay gap. 

Although the overall goal of shrinking the gender wage and achievement gap in 

STEM fields is a very complex problem, the solution starts with women attaining critical 

mass in these industries (Sandberg, 2012).  Critical mass is defined as getting more 

women into the overall industry so that they can have opportunities eventually to be 

qualified to take over the highest positions in that particular industry (Sandberg, 2012).  

This is happening in non-STEM industries such as business and law, but there is very 

little evidence of it in the STEM fields, where most of the critical mass is in the lower 

levels of management.  In 2002, in the corporate sector, 13% of the 5,000 corporate board 

seats for S&P 500 companies were occupied by women (Aguilar, 2013).  Ten years later, 

that number has increased to 17% (Aguilar, 2013).  In the Fortune 500 companies, 

women held 16.6% of board seats in 2012, compared to 16.1% in 2011.  In the S&P 500 

companies, the percentage of new board members that were women in 2012 was 21%, 

compared to 18% in 2011 (Aguilar, 2013).  Even though it is positive that the rate of 

women joining U.S. boards is increasing, women are nowhere near critical mass in most 

industries.  It is clear that it will take many years for there to be true gender equity on 

company boards (Aguilar, 2013).  In both the corporate sector and in STEM industries, 

once women can shatter the glass ceiling and achieve critical mass, they can help adjust 

issues which hold women back from controlling their own destiny in all industries.  
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These issues include family leave, part-time jobs, and the need for flexible schedules 

(e.g., Aguilar, 2013; Kahveci et al., 2006; Northouse, 2016; Sandberg, 2012). 

Despite critical mass not existing in the top leadership roles in corporate America, 

the first step in attaining critical mass in this spectrum has already been accomplished.  

More women are attending and graduating from college than men.  Between 1982 and 

2012, women have earned ten million more college degrees than men.  Aguilar (2013), 

commissioner of the Securities and Exchange Commission (SEC), has stated the obvious 

by saying, “Clearly, there is a wealth of talent available to corporate America” (para. 6).  

Although not every major is represented equally, the women are in place to continue to 

be educated and matriculate into the workforce.  Thus, the pipeline of college educated 

women is a vital part of closing the currently stagnant gender gap present currently 

(Aguilar, 2013). 

From an industry perspective, there are many ways that the gender gap issues can 

be influenced by company level directives and initiatives.  This can include companies 

offering training on how to manage a gender-diverse workforce, upper level managers 

communicating more openly about the importance of gender diversity, and top 

administrators of companies publicizing gender diversity principles (“Revealing”, 2015).  

However, these measures will only solve part of the problem.  Many of the causes of the 

gender gap stem from the more micro level of socialization and influences surrounding 

men and women during their early development (Bertrand et al., 2010).  Belkin (2008) 

has discussed that “decision trees, planted years earlier and steeped in unspoken 

assumption” lead to career choices for men and women (p. 5).  The life both women and 
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men experience growing up has long reaching effects for how they will pursue their life 

plan (Belkin, 2008).  It is necessary to have ongoing discussions about the ways a 

women’s youth influences her decisions about career and family.  These discussions are 

critical to change the social norms (e.g., Belkin, 2008; Blackmon & Rudy, 2013; Bertrand 

et al., 2010).  To limit the impact of the gender gap, innovation will be necessary at both 

the micro and macro levels.  It will not only require the implementation of corporate 

programs and policies, but also programs in the higher education environment to create 

conversations and role modeling that can lead to an environment where women can excel 

in their careers especially in the STEM fields (e.g., Arora et al., 2011; Barsh & Yee, 

2011; Culter, 2012; Dube, 2004; Halvorson, 2011; Hogue et al, 2010; Morganson et al., 

2010; Schein, 2001; Sennett, 2006; Spar, 2013; Stone & Hernandez, 2012).  

One potential approach that may better prepare women for life after college that is 

clearly outlined in current literature is to create mentorship/sponsorship programs for 

women during the formative collegiate undergraduate years (e.g., Brash & Yee, 2011; 

Coles, 2011; Lemmon, 2012; Mason, 2009; Sandberg, 2012; Szelenyi, Denson, & 

Inkelas, 2013).  Past research has suggested these mentoring relationships could impact 

young women’s mindset and decision making once they graduate (e.g., Brash & Yee, 

2011; Coles, 2011; Lemmon, 2012; Mason, 2009; Sandberg, 2012; Szelenyi et al., 2013).  

In the field of engineering, for example, a woman’s decision not to persist may be due to 

their own concerns about managing the organizational climate, performing engineering 

tasks or balancing work and family roles (Fouad et. al., 2012).  However, it may also 

stem from environmental barriers such as facing an unfriendly organization climate or 
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their inability to thrive in a male dominated environment (Fouad et al., 2012).  More 

opportunities for mentoring for the duration of their undergraduate studies could help 

prepare new graduates to be aware of the potential psychological pitfalls in industry and 

help them navigate them with less stress (Franchetti, 2011). 

Statement of the Problem 

Today’s college women are exploring roles in STEM fields, particularly 

engineering, at a higher rate than in the past with over 21% of women graduating with 

engineering degrees in 2012 (Franchetti, 2011).  This is up from 13.3% of women 

receiving engineering degrees in 1983 (Fouad et al, 2012).  However, the initial success 

they are experiencing in these traditionally male dominated fields is not manifesting itself 

long-term in their careers (Cutler, 2012).  According the National Science Foundation 

(2011), only 11% of engineers are women.  The percentage of female engineers has not 

changed for over 20 years (Fouad et al., 2012).  This statistic reveals that despite the fact 

that the pool of qualified women engineering graduates is increasing, these women are 

not choosing to stay employed in the field of engineering. 

The National Academy of Engineering has clearly shown that the United States 

needs technological expertise to be competitive in the global market, and it is critical to 

train engineers to provide that expertise (Franchetti, 2011).  The personal and societal 

costs for women training for and then leaving the engineering field are substantial due to 

the overall shortage of technological employees in the U.S.  It is critical that educational 

and organizational institutions proactively intervene prior to undergraduate graduation to 

help prepare women engineers for the environment that lies ahead.  Although the 



Texas Tech University, Julie Murphy, December 2016 
 

 
10 

 

changing gender roles fought for so vigilantly by the women in the 1960s have helped 

women progress in many ways, the lack of women engineers is a testament that more 

preparation is needed for these women to be successful 50 years later (e.g., Ettus, 2012; 

Glynn, 2012; Franchetti, 2011; Sandberg, 2012). 

In order to work towards a solution for increasing retention in STEM industries, 

particularly engineering for women, researchers are attempting to pinpoint when women 

who are interested in these fields begin to opt out and lose interest.  Evidence asserts that 

male and females compete equitably during K-12 levels of math and science and have 

similar levels of confidence and leadership ability during this time period as well (e.g., 

Bardaro, 2009; Cutler, 2012; Kahveci et al., 2006; Sandberg, 2012).  Women start to 

show separation of skill and/or desire during college (e.g., Bardaro, 2009; Cutler, 2012; 

Kahveci et al., 2006).  This separation of skill has helped create and perpetuate an 

academic gender gap through the choice of majors female students are choosing in 

college and the perceptions of post-graduation careers these women are forming.  This 

research supports the idea that implementing initiatives such as mentoring for these 

female students could be very effective during their collegiate years. 

Mentoring opportunities for female students pursing STEM degrees have been 

understudied.  By exploring the short and long-term effects of mentoring, it will be 

possible to determine if mentoring initiatives can be an effective way to prepare the 

female millennial generation for the challenges that lie ahead in male dominated fields 

such as engineering.  Mentoring programs initiated by colleges and universities must be 

observed to determine if they have an effect on female career choice and if this affects 
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success long-term in industry.  Scholars have investigated extensively the effects of 

mentoring and its success in many settings - corporate America, academia, informal, 

formal, peer-to-peer, professional to student, short term, and long term (e.g., Coles, 2011; 

Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012; Healy, Lancaster, Liddell & Stewart, 2012; 

Liang, Tracy & Taylor, 2002; Mason, 2009; Purnell, 2007; Schoenberg, Salmond, & 

Fleshman, 2008).  There is a consensus among scholars that undergraduate women are in 

need of help to synthesize all the opportunities afforded to them.  The process of 

mentoring undergraduate women studying engineering may allow them to develop 

confidence in major choice, experience developmental growth, and be retained in the 

field of engineering long term (e.g., Coles, 2011; Putsche, Storrs, Lewis & Haylett, 2008; 

Sandberg, 2012; Schoenberg et al., 2008). 

Scholars are clear in the literature about some of the factors that impact a female’s 

experience in the pursuit of an engineering related career path.  However, there is little 

research that explores how female undergraduate engineering students experience 

mentoring activities (Putsche et al., 2008).  More research is needed to produce 

qualitative evidence that mentoring during one’s undergraduate college experience in 

engineering may better help women succeed in an engineering role after graduation.  

Understanding how current female engineering undergraduate students experience and 

perceive mentoring experiences during college contributes to the knowledge base on how 

to prime female students to be prepared to take on the challenges of life post-graduation.  

Additionally, understanding their experiences sheds light on ways to develop mentoring 

programs and initiatives to support female engineering students to ensure that the 
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initiatives and program are relevant to their needs.  If mentoring can be seen as a 

productive way to better equip women, it will have a major impact on the engineering 

industry long term. 

Purpose Statement 

This purpose of this study was to explore the experiences and perceptions of 

engineering female students in their higher education setting regarding mentoring 

opportunities of mentoring opportunities afforded to engineering female students in their 

higher education educational setting.  This study focused on how female undergraduate 

engineering students describe collegiate mentoring, their experiences with finding 

mentoring opportunities, their perceived benefits of participating in mentoring 

relationship during college, and how they perceived the mentoring experiences will 

prepare them for an engineering career.  Lastly, the study explored how supportive the 

female undergraduate engineering students perceived their college to be in providing 

mentors for students. 

Research Questions 

This study answered the following four research questions: 

1. How do female undergraduate engineering students describe their experiences 

with mentoring? 

2. How do female engineering students describe their experiences with finding 

mentoring opportunities during their undergraduate college experience? 
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3. What do female undergraduate engineering students perceive are the benefits of 

participating in mentoring relationships during college and in their first jobs after 

graduation? 

4. How supportive do female undergraduate engineering students perceive their 

college is of institutional programs that provide mentors for students? 

Significance of the Study 

This study contributed to the knowledge base in higher education by providing 

empirical evidence that advanced existing research on perceptions of how mentoring 

affects female engineering students’ success.  This is vitally important as half of females 

who graduate with an engineering degree are not choosing to work as professional 

engineers (Froud et al., 2012).  This study helped to reveal if undergraduates are getting 

the support they need through initiatives like mentoring during their undergraduate 

engineering journey.  Current research supports the idea that mentoring has already 

proven to be successful in helping overall students become more engaged in their college 

experience (Crisp & Cruz, 2009).  This study helped define if these same mentoring 

models can be used to help undergraduate women studying engineering be more prepared 

when they leave their college years and enter the workforce (Powell, 2009). 

Sandberg (2012) has stated that in the current workplace, “searching for a mentor 

has become the professional equivalent of waiting for Prince Charming” (p. 66).  Women 

are unprepared to know what a mentoring relationship can look like and how it can be 

beneficial (Barsh & Yee, 2011).  They also do not know how to seek out mentorships 

(Sandberg, 2012).  Without mentorships and sponsorships in college and in the 
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workplace, it is unlikely that women will find the support in any major, but especially 

those in the STEM fields.  These mentoring relationships are vital to lead to the job 

secession and eventually the promotions women will need in the workplace to close the 

gender gap (Anand et al., 2004). 

This study allowed undergraduate female students to describe if they found 

importance when mentoring relationships were modeled and practiced at an 

undergraduate level.  Mentoring relationships between women can potentially have many 

benefits (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 

2008).  The mentor relationships do not have to focus solely on career choices.  Dube 

(2004) has said mentor programs might be the way to have conversations with 

undergraduate women surrounding feminism.  These relationships between professional 

and college women can help identify and alleviate some of the pressures they feel 

(Lemmon, 2012; Schein, 2001).  The chance to have formal and informal opportunities to 

actually discuss their lives will let them know they are not the only ones feeling 

overwhelmed and confused by what their world is offering them today (Dube, 2004).  

Professional women can help undergraduates discuss the issues regarding domestic 

inequality, such as doing more housework or earning less money than one’s spouse.  

Many undergraduates have inequalities ingrained in their perceptions of how life will 

unfold (Fetterolf, 2013).  Professional women can reveal alternatives and strategies to 

avoid this reality (Fetterolf, 2013). 

This study was important to support current research that mentoring can be 

advantageous to undergraduate women.  The current research was limited to discussing 
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how mentoring can increase the female undergraduate engineering students’ confidence 

during college.  Thus, this study was noteworthy, for two reasons.  First, it adds to 

existing research as to what types of mentoring women experienced during college.   

Second, it adds new research to the mentoring literature on how mentoring is a viable 

approach to impact their perceptions on their career choices post-graduation (Fetterolf, 

2013). 

According to Chesler and Chesler (2002), improved mentoring programs are “one 

strategy for increasing the presence, retention and advancement of women scholars in 

engineering” (p. 49).  Mentoring programs have the potential to lead to an improved 

interest by and retention of women in engineering at all educational levels which would 

increase the talent pool in existing engineering programs.  It also has the ability to create 

more diversity in higher education and lead to “greater quality and equity in the 

academy” (Chesler & Chesler, 2002, p. 49).  Lastly, the long-term effects of mentoring 

programs that lead to the retention of women in the field of engineering will “improve the 

quality and climate of the profession, leading to greater achievements for all members of 

the engineering community” (Chesler & Chesler, 2002, p. 49). 

Theoretical Framework 

This study’s literature review discusses the barriers to women’s success in the 

workplace and the research on the advantageous nature of mentoring.  Based on these 

two areas, the theoretical framework that guided this study is Lent, Brown, and Hackett’s 

(1996) social cognitive career theory (SCCT).  This theory is grounded in the central 

construct of self-efficacy, of Albert Bandura’s (1997) social cognitive theory (SCT) 
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(Albert & Luzzo, 1999).  SCCT goes a step further on Bandura’s social cognitive theory 

and focuses on career development specifically, which makes it an appropriate 

framework for this research study.  SCCT emphasizes the “personal agency in the career 

decision-making process and attempts to explain the manner in which, both internal and 

external factors, serve to enhance or constrain that agency” (Albert & Luzzo, 1999). 

The SCCT framework was used to look at the three social cognitive mechanisms 

that Lent et al. (1996) identified as connecting to career decision making and career 

development: self-efficacy, outcome expectations, and goal setting.  Mentoring can 

potentially contribute to an undergraduate female engineering student’s self-efficacy 

based on these contributing factors: previous accomplishments, observations from other’s 

success, verbal encouragement from others, and their body’s physical reactions to an 

emotional stimulus (e.g., Albert & Luzzo, 1999; Coles, 2011; Crisp & Cruz, 2009; Dube, 

2004; Ettus, 2012). 

The second mechanism of outcome expectations is defined as “personal beliefs 

about the probable outcome of a behavior” (Albert & Luzzo, 1999, p. 432).  Mentoring 

on the undergraduate level allows professionals in engineering to meet women where 

they are developmentally and could change the course of their lives by changing some of 

their outcome expectations (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; 

Schoenberg et al., 2008). 

The last central component of SCCT is goal setting (Albert & Luzzo, 1999).  

Goals can be defined as “the determination to engage in a particular behavior or activity 
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or to affect a particular future outcome” (Albert & Luzzo, 1999, p. 432).  Mentors cannot 

only emphasize the importance of setting goals, but also help undergraduate students set 

realistic goals that will work to progressively get them to a place they want to be in their 

careers (e.g., Coles, 2011; Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012). 

 Researchers up to this point have suggested that the underrepresentation of 

women in STEM careers may be due in large part to the self-beliefs that they hold about 

their capabilities which in turn affect their decision making surrounding career 

development (e.g., Arora et al., 2011; Lemmon, 2012; Sandberg, 2012; Schoenberg et al., 

2008; Spar, 2013).  Through the individual interviews, the researcher explored how the 

mentoring experiences connected to the undergraduate student’s self-efficacy, decisions 

being made for careers post-graduation, and overall career goal setting.  Mentoring has 

the potential to address some of these self-efficacy issues and thus, Lent el al.’s SCCT 

theory was vitally important to how this study was structured. 

Summary of Methodology 

The methodology utilized to answer the four research questions was a qualitative 

study established in the constructivist paradigm.  The researcher was seeking to 

understand more about the experiences and perceptions of undergraduate engineering 

female students in mentoring programs at a large, public, STEM focused university in 

Dallas, Texas.  Binding this type of research into a collective case study allowed the 

researcher to use semi-structured individual interviews to get different perspectives on 

mentoring from women at one institution in the School of Engineering who graduated or 

will graduate within a two-year span (Baxter & Jack, 2008). 
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The vast data were collected through the interviews and field notes.  Then the data 

were analyzed by using the constant comparative method of data analysis (Creswell, 

2014).  Open coding was used to develop themes and axial coding was utilized to narrow 

themes into categories to better analyze the data (Creswell, 2014).  To ensure a high level 

of trustworthiness, Guba’s (1981) four criteria of credibility, transferability, 

dependability, and confirmability were utilized throughout the data collection process 

through member checks, clarifying the researcher bias, and exhibiting ethical behavior 

(Creswell, 2014).  In addition, the researcher utilized rich, thick descriptions of the data 

and defined the context of the study and researcher (Creswell, 2014).  

Definition of Terms 

The following definitions were provided to ensure uniformity and understanding 

of these terms throughout the study.  Definitions without a citation were written by the 

researcher. 

Gender Gap – The “gender gap” can also be called the “gender pay gap,” 

“gender ambition gap,” or the “gender leadership gap.”  All these terms refer to 

systematic difference in the outcomes that men and women achieve in the labor 

market.  These differences can manifest in “a percentage of men verses women in 

the labor force, the types of occupations women and men choose and their relative 

incomes, or hourly wages” (Bertrand et al., 2010, p. 5).  It can also be described 

as a “global phenomenon whereby women are disproportionately concentrated in 

lower-level and lower-authority leadership positions compared to men” 

(Northouse, 2016, p. 399).  
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Glass Ceiling – “The invisible barrier preventing women from ascending intoelite 

leadership positions in corporate America” (Northouse, 2016, p. 399).  This term 

was coined by Hymowitz and Schellhardt in 1986 in a Wall Street Journal article 

(Northouse, 2016). 

Glass Labyrinth – This term was coined by Eagly and Carly in 2007 to replace 

the “glass ceiling” metaphor.  Instead of women having equal access to lower 

positions until they reach a “single invisible and impassable barrier,” this term a 

career journey with barriers/challenges all along the way that can be successfully 

navigated by women (Northouse, 2016, p. 399). 

Mentor – A mentor is an experienced and trusted person (male or female) who 

gives another person advice and help, especially related to work or school, over a 

period of time (Hunt et al., 2009; Sandberg, 2012; Stevenson, 2015). 

Post-graduation Life – This term describes the life after a student graduates from 

an undergraduate career and moves onto career jobs, graduate education, family 

responsibilities, etc., or a combination of these. 

STEM -“STEM education is an interdisciplinary approach to learning rigorous 

academic concepts that are coupled with real-world lessons as students apply 

science, technology, engineering, and mathematics in contexts that make 

connections between school, community, work, and the global enterprise enabling 

the development of STEM literacy and with it the ability to compete in the new 

economy” (Tsupros, 2009, p. 3). 
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Social Network - Social networks have long been seen as “instrumental conduits” 

for advancing one's career and gaining access to resources. “Social networks are 

composed of connections with individuals that vary on a number of dimensions: 

instrumental vs. psychosocial, and status, etc.” (Hunt et al., 2009, p. 227). 

Work-life Balance – This term describes how people resolve the conflict 

between their work roles and personal lives.  It has been widely discussed and 

researched during the past three decades by popular media and academics alike 

(Blackmon & Rudy, 2013).  

Assumptions of the Study 

The study was conducted based on the following assumptions: 

1. Participants would answer interview questions openly and honestly. 

2. Bias or prejudice of the participants would be openly acknowledged and 

would not negatively affect the research study. 

Limitations of the Study  

The study had the following limitations: 

1. The study only explored the experiences of mentoring of female 

undergraduate engineering students at one public institution in Texas.  

2. The study was limited to a small sample of female engineering undergraduate 

students. 
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Summary 

Over the past 50 years, women have worked hard to close the gender gap in 

regards to pay, leadership opportunities, and benefits in comparison to their male 

counterparts in both education and industry jobs (e.g., Arora et al., 2011; Barsh & Yee, 

2011; Culter, 2012; Dube, 2004; Halvorson, 2011; Hogue et al, 2010; Morganson et al., 

2010; Schein, 2001; Sennett, 2006; Spar, 2013; Stone & Hernandez, 2012).  The gap is 

now stagnant with the statistics of women in the highest leadership positions in the 

United States only increasing slightly year to year (Aguilar, 2013).  Although women do 

not have critical mass in the corporate sector or STEM industries, they have achieved 

critical mass as students in the higher education sector for the last 30 years (Northouse, 

2016).  To leverage this critical mass and talent pool, strategies must be identified to help 

women succeed post-graduation from college.  One of the most critical gaps between 

higher education and industry is clearly seen in the field of engineering.  The number of 

women pursing engineering in college has grown slightly over the past decade; however, 

only half of female undergraduates graduating with an engineering degree choose to 

practice in their field (Fouad et al., 2012).  More steps must be taken to prepare 

undergraduate engineering female students for life post-graduation so the numbers of 

women in the field of engineering increase and are retained. 

One potential way to help female undergraduate engineering students is clearly 

cited in the literature.  It involves increasing their participation in social networks such as 

informal and formal mentoring experiences (Crisp & Cruz, 2009).  These networks may 

allow female undergraduate engineering students in their collegiate years to build a 



Texas Tech University, Julie Murphy, December 2016 
 

 
22 

 

powerful and influential village of supporters that can help them be retained in industry 

post-graduation (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et 

al., 2008).  These efforts may help the women currently on the cusp of graduation to 

envision themselves as future leaders in STEM fields in the decades they commit to the 

workforce (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 

2008).  The purpose of this qualitative case study was to explore the perceptions of 

undergraduate engineering female students of mentoring opportunities they have 

experienced and how they predict those mentoring experiences will impact their careers 

and lives after college graduation.  The study focused on the availability of these 

mentoring opportunities for undergraduate women in engineering and the benefits they 

provided for the students. 

Organization of the Remainder of the Study 

Chapter II presents an overview of the literature connected to the gender gap and 

its documented causes.  It outlines the history of women in America’s colleges as 

students and then in the workforce.  The chapter explores the existing barriers to 

women’s success as professional workers in corporate America as well as STEM 

industries.  And lastly, Chapter II discusses the current research on mentoring college 

women and discuss current and future mentoring program ideas.  Chapter III details the 

methodology and research design for the collective case study.  Chapter IV provides the 

findings from the research study and Chapter V discusses the overall data and themes, in 

addition to outlining their implications.  Chapter V concludes with recommendations for 

higher education and for future research based on the findings.  
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CHAPTER II 

LITERATURE REVIEW 

Chapter II presents a review of the literature on the journey of women into 

enrollment in higher education and into the workforce.  It details the lingering workforce 

gender gap and discusses the current barriers to women’s success in the workforce, 

specifically for women in science, technology, engineering, and technology (STEM).  It 

ends with an overview of existing research on mentoring and the theoretical framework’s 

application to the study.  The review is divided into six sections: 1) Women’s Roles in 

American Higher Education and the Workforce; 2) Workforce Gender Gap; 3) Barriers to 

Women’s Success Post-graduation; 4) Women in STEM; 5) Mentoring; and 6) 

Theoretical Framework.  These sections establish the background necessary to guide this 

proposed study on undergraduate female perceptions of collegiate mentoring and its 

potential impact on their careers. 

The context of this study was based on the fact that women have outnumbered 

men in the ranks of higher education for the past three decades.  Although it is clear that 

this part of the gender achievement gap has closed, men still hold the majority of 

leadership positions in government and industry (Perry, 2009).  Despite the accessibility 

to and success women have on college campuses, women still face many barriers when it 

comes to balancing careers and other obligations post-graduation (Schein, 2001).  These 

barriers become visible during these women’s undergraduate careers. 

The purpose of this study was to explore the perceptions and experiences of the 

informal/formal mentoring experiences of undergraduate collegiate women studying 
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engineering.  Of particular interest was how intentional mentoring can impact a woman’s 

self-efficacy and career related decisions.  Identifying the effects that mentoring 

relationships could have on undergraduate female students provides evidence that more 

mentor programs are needed on college campuses.  The qualitative data set the 

groundwork to establish the need for more research to be done on the impact of collegiate 

mentoring for women.  Ideally, more formal mentoring programs will be designed at 

colleges across the country and these programs will provide a ripple effect that will 

precipitate a shrinking gender gap in STEM industries, especially engineering, 

throughout the country.  

Women’s Roles in American Higher Education and the Workforce  

Higher Education  

The quest for women to attain parity in higher education began with the first four 

women enrolling in Oberlin College as students in 1837 (Cohen & Kisker, 2010).  

Oberlin College was the first institution of higher education in America to admit women 

and grant Bachelor’s degrees to women (Cohen & Kisker, 2010).  Thus began a 

complicated timeline of women and coeducation in higher learning.  It is not a fluid story 

by any account, but instead is a complicated journey filled with starts, stops, and many 

phases of stagnation.  However, the lack of a smooth progression is only testament to the 

perseverance of women to fight for their education (Cohen & Kisker, 2010).  Despite the 

barriers that women had to overcome to enter into higher education, by the mid-1990s, 

they had become the majority of the student body on higher education-campuses across 

the nation (Perry, 2009).  Thus, the higher numbers on college campuses is a great 
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example of the progress made in the civil rights arena over the past 175 years for women 

(Cohen & Kisker, 2010).  A recent report on graduation rates by academic degree of 

female students by the Department of Education (2013) stated the following statistics 

about the degrees earned by women who graduated in 2013: 61.6% of all associates’ 

degrees, 56.7% of all bachelor’s degrees, 59.9% of all master’s degrees, and 51.6% of all 

doctorate degrees. 

Another point in favor of female students is that they are earning higher grades 

and graduating with more consistency than their male counterparts (Sax, 2007).  Today’s 

college women are investigating roles in every discipline offered on-campus and 

increasing their numbers in traditionally male dominated fields such as science, 

technology, engineering, and mathematics (STEM) fields (Cutler, 2012).  The changing 

gender roles have been fought for, so vigilantly by the women of Oberlin College, those 

involved in the suffrage movement, those involved in the Civil Rights push of the 1960s, 

and most recently those women in the 1980s and 1990s.  These women have revealed that 

women do not have to choose between the office and home.  Unfortunately, the forward 

momentum has come to a standstill (Glynn, 2012; Ettus, 2012; Sandberg, 2012).  The 

dramatic differences between the male and female genders and the engrained gender 

stereotypes still cause many barriers for women to succeed to the highest levels, post-

college graduation (Spar, 2013).  

Workforce 

Although critical mass has clearly been reached in the higher education spectrum 

for women in the United States, the corporate sector and STEM industries have a long 
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way to go.  For example, women currently receive over 36% of the Master in Business 

Administration (MBA) degrees awarded each year (Aguilar, 2013).  This has helped 

women excel in the lower and middle levels of business management.  In fact, women do 

occupy more than half of all management and professional positions in American 

organizations (“Women CEOs”, 2016).  However, the jump from mid-management to 

higher level management positions does not happen as frequently with only a little over a 

quarter of all CEO positions being female (“Women CEOs”, 2016).  The story gets even 

bleaker when the statistics for the more elite companies, such as the Fortune 500 

companies, are explored.  In these companies, women are only in 4% of the CEO roles, 

14.6% are in executive officer roles, and 21% serve as General Counsel (e.g., American 

Bar Association, 2014; Northouse, 2016). 

Another area in which gender discrepancy is evident is the political arena.  

Currently women occupy only 18.7% of the seats in the Congress, 20% in the Senate, and 

18.4% in the House of Representatives (“Women CEOs”, 2016; Northouse, 2016; 

Sellers, 2012).  Even though women have almost reached parity in law school attendance 

with men, only 34% of practicing lawyers are women and research shows that women 

equity partners in the 200 largest firms earn only 89% of the compensation earned by 

their male peers (American Bar Association, 2014).   The pay gap aside, the 

consequences of women opting out of practicing law affects the number of women 

eligible to run to become judges on local, state and federal levels (American Bar 

Association, 2014).  Currently, women hold about 33% of judge positions across the 

board (American Bar Association, 2014). 
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In addition to the corporate and political sectors, the STEM (science, technology, 

engineering, mathematics) fields are vitally important to the United States.  According to 

Rodney Akins, a senior vice-president at IBM Systems & Technology Group, “Only 5% 

of United States workers are employed in fields related to science and engineering, but 

they are responsible for more than 50% of our sustained economic expansion” (Adkins, 

2011, para. 2).  Akins also has gone on to point out “according to NSF, the percentage of 

United States students studying math, science, and engineering has decreased from 21% 

in the 1980’s [sic] to approximately 16% today” (Adkins, 2011, para. 3).  Women can 

help increase these numbers.  They currently make up 50.7% of the population, and they 

only comprise 11% of the engineering occupation fields and 25% of the 

mathematical/computer science fields (Bureau of Labor, 2009).  There is clearly room for 

more women in the STEM fields, and they can add great value to the country’s economy. 

Overall, despite improvements in some areas of the workforce, the corporate, and 

political statistics above show that there are definite holes in the progress women are 

making on their career journeys.  In addition to the low percentages of women in top 

level jobs, it is important to outline the perceptions and experiences that women in the 

workforce have about their ability to succeed.   A 2013 Gallup poll found an increase in 

the percentage of women who describe career advancement as “very important” or 

“somewhat important” to them effectively erasing this gap between men and women 

(Velencia, 2015).  This career focused mindset alone can be a huge step in shrinking the 

gender gap.  However, other studies are revealing that women are seeing overt gender 

bias in the workplace.  A 2015 Gallup poll revealed that women perceive that they are 
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twice as likely to lose out on a promotion because of their gender (Velencia, 2015).  

Interestingly, it is not only the more seasoned women in higher level positions that are 

seeing this bias.  A study called “Revealing the Real Millennials: Workplace Gender 

Bias” (2015) was conducted by Catalyst and surveyed 180 millennials (born between 

1980 and 2000) men and women.  The study found that both men and women perceive 

gender bias, but women perceive it at a much higher level.  For example, 47% of women 

reported having experienced overt gender discrimination compared to only 5% of men 

have reported this experience (“Revealing”, 2015).  Two more striking findings stated 

that 50% of women had witnessed co-workers experience overt gender discrimination 

compared to 29% of men.  Forty-nine percent of women witnessed someone senior to 

their position experience overt gender discrimination versus 38% of men (“Revealing”, 

2015).  Overall, 84% of women felt that there is inherent gender bias that holds women 

back in the workplace (“Revealing”, 2015).  These numbers paint a picture that shows 

women’s ambition rising, but their awareness of gender bias increasing as well 

(Sandberg, 2012; Valencia, 2015). 

Despite the significant progress of the last 100 years by women, there is still a 

long way to go (Cohen & Kisker, 2010).  The measure of success does not have to be the 

number of women in a position of CEO, judge, or engineer.  Instead the success of 

females should be measured by how equipped these women feel after graduating college, 

in regards to dealing with reconciling the infinite freedoms and concessions they will be 

asked to make during their professional careers (Dube, 2004; Fetterolf, 2013). 
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Workforce Gender Gap 

In her 2013 best-selling book Lean In: Women, Work and the Will to Lead, Sheryl 

Sandberg reminds readers that the gender gap in the United States and many other 

countries around the world is alive and well.  Sandberg (2012) described a leadership 

ambition gap among the genders that continues to propel men into the highest positions in 

all industries.  She described a society which continues to send the contradictory message 

that women can achieve anything they set out to do, while simultaneously pointing out 

what the proper gender roles should be throughout both boys’ and girls’ young lives 

(Sandberg, 2012).  Just a few of the culprits are obvious: the manifestation of the Disney 

princesses, toys divided by gender, working moms apologizing for their lack of presence 

in the workplace, and teaching girls to be pretty and boys to be strong and smart (Ettus, 

2012; Sandberg, 2012).  This is a huge problem for the future of the United States as 

more and more families are depending on women to be the breadwinners of their families 

(Glynn, 2012).  Women do not need to have it all, but the idea that a woman can be a 

successful career women and a good family caretaker, whether it be caring for parents or 

children, should seem attainable rather than impossible (Lemmon, 2012; Sennett, 2006).  

The same resources are being poured into men and women throughout their schooling 

and also in the early years of their careers; however, women still cannot find their ways 

to the higher positions in companies (Glynn, 2012). 

The gender gap has been studied by economists since the 1890s and was a 

particularly significant issue during the women’s movement of the 1960s and 1970s 

(Bertrand, Goldin, & Katz, 2010).  It has eroded over the past 100 years, and there have 
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been sizable gains during different decades over the past century.  The gender gap gets 

most of its attention when talking about the wage discrepancies between men and women 

for the same work.  The biggest gain in this area has been seen since the 1980s when the 

gap was women earning 60 cents to every dollar a man earned (Sandberg, 2012).  In 

2015, women earn 78 cents to every man’s dollar (Sandberg, 2012).  Factors that affect 

the gender gap include level of education, job experience, hours at work and 

supply/demand for certain industries (Bertrand et al., 2010).  However, these factors only 

explain at best about 50% of the wage gap, at worst about 33% (Bertrand et al., 2010).  

Bertrand et al. (2010) has called the other 50%, the “residual,” and has said it cannot be 

explained by observable factors, but alternatively by more socialized choices such as 

major, inherent discrimination, inability to deal with stress in high paying jobs, 

motherhood, married or single status, etc.  It is clear that more research is needed to find 

out what other factors influence this “residual” part of the gender wage gap. 

Although the gender gap has been tracked over the past 100 years as women were 

admitted into higher education institutions, the true gender gap started when the working 

experiences of women during World War II completely changed the trajectory of what 

women wanted from their lives (Cohen & Kisker, 2010).  Over the next several decades, 

the limitations on women’s career choices all but disappeared.  In 1969, women were 

only about one-third of the workforce, compared to July 2009, when for the first time in 

the nation’s history, women made up 49.9% of all workers on the U.S. payrolls (Glynn, 

2012).  Education advances, particularly in higher education, have helped women 
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compete more evenly with their male colleagues (Bertrand et al., 2010).  Studies are 

proving  

young women are also starting to form more realistic expectations of their own 

futures than was the case thirty-five years ago. In 1968, only 30% of fifteen-to-

nineteen-year-old females said that they would be in the labor force at age thirty-

five; by the mid-1980s, more than 80% thought they would be. (Bertrand et al., 

2010, para.12) 

However, despite the rising numbers and desires of women to find fulfillment 

outside of the home and build careers, the gender stereotypes are proving hard to break 

(Fetterolf, 2013; Sandberg, 2012; Valencia, 2015).  As of 2012, government statistics 

listed almost 26 million men and 24 million women employed in the country; 

unfortunately, numbers of executive/senior level officials and managers numbered almost 

600,000 for men and only 240,000 for women (U.S. Equal Employment Opportunity 

Commission, 2012).  

Economic Repercussions  

Although the general population in the United States may consider the gender gap 

to be an issue of limited importance, its continued existence has the ability to have 

serious economic repercussions (Lemmon, 2012; Sennett, 2006).  Giving up careers is a 

viable option for some women, but is not the answer for the majority of women in this 

country.  According to the Center for American Progress, more wives, and women 

generally, are supporting families through their paychecks than ever before (Glynn, 
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2012).  Due in part to the recession and higher male unemployment, in 2010, nearly two-

thirds of families with children had women serving as the breadwinner or co-breadwinner 

(Sandberg, 2012).  A little over one-third of all working mothers earn as much or more 

than their husbands (Glynn, 2012).  This rate has tripled since 1967.  Despite all these 

gains for women in the workforce, the typical woman still only earns an average of 77-78 

cents to the male dollar (Barsh & Yee, 2011).  This gap does not seem to be shrinking, 

regardless of the impact it would have on American families, especially those run on a 

woman’s income (Glynn, 2012). 

According to Hogue et al. (2010), a women’s starting salary can have a long-term 

impact on the salary received over the course of one’s career.  Hogue et al.’s (2010) 

research study surveyed 435 undergraduate men and women to explore the impacts of 

gender, job intentions, and self-views on the pay expectations of pre-career men and 

women.  The impetus of the study was the lingering gender wage gap that continues to 

have consequences for women and those who depend on the incomes of women (Hogue 

et al., 2010).  The study cited literature from the 1980s and 1990s that looked at the same 

variables.  Twenty years later, the findings still show that women expect to be paid less, 

not only at the beginning of their careers, but when they reach the peak of their career 

(Hogue et al., 2010).  According to McKinsey and Company’s research in 2011, this 

mindset is partially to blame for the inability of the United States workforce to utilize the 

full potential of women (Arora et al., 2011).  In order for the United States to sustain the 

historic gross domestic product (GDP) growth rates of the past five decades, it is 

imperative that more women are brought into the workforce and fully engaged to use 
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their high skillset to drive productivity improvement (Barsh & Yee, 2011).  On both the 

corporate level (macro) and the education level (micro), changes have to be made to 

advance women to leadership positions where they can make their greatest contributions 

(Glynn, 2012).  Although recruitment of women to these higher level jobs does not seem 

to be the guiding cause for the persistent gender gap, keeping them and promoting them 

at critical career points does (Barsh &Yee, 2011).  

Feminism 

In addition to the issue of small numbers of women in STEM and in high level 

managerial positions, the mindset of women may stand as the biggest and hardest issue to 

solve in shrinking the gender gap (Stevenson, 2015).  The confusion and intense 

emotional response over the term feminism appears to be at the heart of the mindset issue.  

Judith Rodin, the first woman President of an Ivy League university once stated in a 

speech to a group of career women, “My generation fought so hard to give all of you 

choices.  We believe in choices.  But choosing to leave the workforce was not the choice 

we thought so many of you would make” (Sandberg, 2012, p.4).  Women today have so 

many choices and overall according to a 2009 CBS News poll, 77% of women believe 

that the women’s movement Rodin refers to has improved their lives and made their 

opportunities to succeed in life better than those of their mother (Alfano, 2005).  Even 

though many women believe the women’s movement was very valuable, only 25% 

would consider themselves a feminist; 70% do not.  When the researchers included the 

dictionary definition of the word feminist in the poll, most women changed their answers.  

When a feminist is described as "someone who believes in the social, political, and 
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economic equality of the sexes," 65% of women identified themselves as a feminist 

(Alfano, 2005, para. 13). 

These polls on feminism may not be conducted in a truly scientific way, but the 

data they provide does give social scientists motivation to design studies to uncover how 

some of these attitudes develop.  Purnell (2007) conducted a study investigating 

undergraduate women’s positions on feminism.  Mirroring the results of the CBS Poll 

cited above, less than half the women in the study considered themselves feminist and 

like most of society the word “feminist” had a negative connotation to many of the 

participants.  The study suggests that these women faced many difficulties in developing 

their feminist identity and cites a lack of role models, negative stereotypes, and ignorance 

as some of the reasons (Purnell, 2007). 

The concerns over the mindsets of feminism, in addition to college educated 

women opting out of the workforce and perpetuating the gender gap, are not original in 

the year 2015.  These issues have been discussed for decades.  In order to better 

understand the perceptions of feminism over the past two decades, many social scientists 

have done research on women in different phases of their life.  Several studies 

documented perceptions of undergraduate collegiate women. 

Dube (2004) explored how undergraduate students of the 21st century define a 

feminist.  Most of them state they do not need to be feminist because their generation 

does not fight the battles of sexism like in the past.  Dube (2004) cited a study conducted 

at Duke University called the “Women’s Initiative” that found the current female 
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undergraduate is living under the expectation of perfection – smart, beautiful, fit, popular, 

accomplished – all without making it look hard.  The author stated that despite women 

turning away from the feminist notion, they long to talk about what it means.  Women 

desire to put all the bits and pieces they have learned from history together and see how 

these issues will affect their lives (Dube, 2004). 

Women Opting Out of the Workforce 

The fact that highly trained women are stepping back and dropping out of the 

workforce is further complicating the progress of women in leadership positions in all 

industries (e.g., Aguilar, 2013; Dube, 2004; Northouse, 2016; Sandberg, 2012; Stone & 

Hernandez, 2012).  Since the mid-1990s, there has been an increase in college-educated, 

married white women with children leaving their jobs, rising from roughly 16.5% to 

21.3% (Stone & Hernandez, 2012).  This trend of women “opting out,” even if only for a 

short time to raise children, reinforces to institutions and men in leadership that it makes 

more sense to invest in men, who are statistically more likely to stay on the career track 

(Sandberg, 2012).  Sandberg (2012) has described the current generation of girls:  

Girls growing up today are not the first generation to have equal opportunity, but 

they are the first to know that all the opportunity does not necessarily translate 

into professional achievement.  Many of these girls watched their mothers try to 

‘do it all’ and then decide that something had to give. That something was usually 

their careers.  (p. 15) 
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To back up Sandberg’s argument, a separate article identified a study conducted 

with undergraduate women that explored the relationship between a woman’s career 

ambitions and their expected relationship with their spouses and children (Fetterolf, 

2013).  The study used three different newspaper articles which discussed trends about 

domestic equality.  Each participant was given one of these scenarios.  The hypothesis 

was that the domestic trend discussed in the particular article would influence how the 

participants answered questions about expected domestic or paid labor.  This was not the 

case.  The differing articles did not affect how the participants answered the questions.  

Most participants agreed that they would do more housework than their spouse and earn 

less money for their work, despite working the same number of hours per week.  The 

study suggests that domestic inequality is ingrained in undergraduate women’s 

perceptions of how life will unfold (Fetterolf, 2013).  

Current media has a new article out regularly documenting the frustrations of 

working and non-working women.  Cunha (2015) chronicled how she is one of the 56% 

of American mothers who ‘prefer’ to stay home because it is more economical. Cunha 

(2015) has stated, “I am not happy about this.  In a perfect world, I’d work outside the 

home, bring in my 50% of our household income, love the children, and play with them 

when I got home” (para. 4).  She has said due to policies in place in the workforce, she is 

forced to not work because “leaving the home would cost more than staying, in addition 

to causing huge strain and stress in our daily lives” (Cunha, 2015, para. 6).  Cunha (2015) 

represents a huge demographic of college educated mothers who left the job market in 

her late 20’s and is not sure when she will return. 
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These findings are very relevant to the argument that mentoring these women 

during college is vital if these perceptions are ever going to change and the gender gap is 

ever going to shrink further.  After all the progress made by women in the past 50 years, 

ingrained perceptions of gender inequality and the mentality that one must potentially opt 

out of their career remain.  These mentalities are both frustrating and somewhat 

dangerous due to the economic repercussions they may cause. 

Barriers to Women’s Success Post-graduation 

The female perceptions of their own success is one major barrier for women post-

graduation, but there are also outside factors that have historically and currently limit 

women from reaching their full potential in the workforce.  Several of these barriers are 

described below:  

The Glass Ceiling 

The term “glass ceiling” was first coined in the late 1970s by magazine editor Gay 

Bryant and officially was adopted by the U.S. Department of Labor in 1991 where it was 

described as “artificial barriers based on attitudinal or organization bias that prevent 

qualified individual from advancing upward in their organization into management-level 

position” (Barreto et al., 2009, p. 5).  There was even a government commission 

established to help address the repercussions of this bias called the Glass Ceiling 

Commission (Barreto et al., 2009).  Although the definition is open ended and can 

include all demographics that could lead to a diverse workforce, the glass ceiling first 

became a well-known metaphor to describe the underrepresentation of women in the 

upper levels of management in all types of organizations (Stevenson, 2015).  In many 
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companies over the past two decades, the status of women is improving and many top 

level women executives and politicians like Sheryl Sandberg, Marissa Meyer, and Hillary 

Clinton are showing that women can succeed.  But this success is a bit artificial because 

the numbers overall are still very low for women reaching the top positions.  These 

women are also criticized for decisions they make in regards to family and work-life 

balance. 

Unfortunately, these examples, regardless of being inspirational, can lead women, 

especially those in college, to believe that the glass ceiling is no longer relevant and that 

women no longer need to keep fighting for leadership positions at every level (Barreto et 

al., 2009).  The term “glass labyrinth” was coined by Eagly and Carly in 2007 to replace 

the “glass ceiling” metaphor.  It reflects the fact that many barriers can affect women’s 

success.  Instead of women having equal access to lower positions until they reach a 

“single invisible and impassable barrier,” this term represents a career journey with 

barriers/challenges all along the way that can be successfully navigated by women 

(Northouse, 2016, p. 399).  

Lower Paying Occupations and Industries 

“Glass walls” refer to women being concentrated in particular fields such as 

education, marketing, and human resources (Barreto et al., 2009).  These fields do not 

normally have the wide skillsets that lead to the top positions in any company (Barreto et 

al., 2009).  The bigger question is why men and women end up in different occupations 

in the first place and what can industry and higher education do to make it easier for 

women to succeed in high paying occupations.  It is well known that women are 
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underrepresented in STEM fields, but even amongst the women who start in a science 

related career, more than half leave by mid-career which is double the rate of men 

(Stevenson, 2015).  

Preference for Male Supervisors 

Barriers to women in management exist worldwide and according to Schein 

(2001), who identified managerial sex typing back in the 1970s, one of the biggest 

hurdles for women in management is the persistent stereotype that associates 

management with being male.  This issue of male dominated management is heavily seen 

in the STEM fields of study and industry (Morganson et al., 2010). 

Even though perceptions of what it means to be a good leader have changed in a 

direction favorable to women, there are still unfair stereotypes that limit women’s 

effectiveness in leadership positions.  Successful women are often times seen as 

“competent, but cold” and the more women fight for equality in industry, the more 

criticism they expose themselves too (Barreto et al., 2009).  Another alarming trend is 

called ‘the glass cliff,’ and it involves women being recruited for leadership positions that 

are associated with high risk of criticism and failure (Barreto et al., 2009).  “Because of 

the precariousness of these positions, women tend to be exposed to more job stress than 

are their male counterparts, leading women to not identify with and opt out of 

organizations” (Barreto et al., 2009, p. 11). 
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Lack of Negotiation Skills 

According to Sheryl Sandberg’s book Lean In (2012), the main problem for rising 

career women is that women do not seem to “lean in,” take risks, and ask for what they 

want.  Research shows that women MBA graduates have substantially lower starting 

salaries than their male counterparts (Sandberg, 2012).  Interestingly, this was chiefly 

because only 7% of women attempted to negotiate their starting salary, whereas 57% of 

men negotiated (Barreto et al., 2009). 

A new program started by the American Association of University Women 

(AAUW) called “Start Smart” has been designed for college women to teach them about 

their worth and value when accepting their first jobs out of college.  This presentation is 

geared to females and helps them identify key reasons they are afraid to ask for more 

money when accepting a new job (AAUW, 2015).  More programs like this are necessary 

to teach women on the front lines how to negotiate (AAUW, 2015).  This is so important 

because according to Hogue et al. (2010), a women’s starting salary can have a lasting 

impact on the salary received over the course of one’s career. 

Unsatisfactory or Unusable Work-Life Policies 

Lack of paid leave is one major reason women (new mothers) leave the labor 

force, and this affects their earning potential for the rest of their lives (Stevenson, 2015).  

Although in the past decade and especially in the last 12 months, companies such as 

Netflix, Google, and others have started to implement more aggressive work-life policies 

and programs, it is a slow change that is hurting the earning potential of women 

(Stevenson, 2015). 
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Although work-life policies are needed for both women and men, mothers are 

most heavily affected.  Research from Crittenden (2001) has shown that for women under 

the age of 35, the pay gap between mothers and non-mothers is almost as significant as 

between women and men.  Employed mothers are experiencing the motherhood penalty 

and now account for a majority of the “gender gap” in wages.  Other studies have shown 

that “visibly pregnant women managers are seen as less committed to their jobs, less 

dependable, less authoritative, but warmer, more emotional, and more irrational than 

otherwise equal women managers, who are not visibly pregnant” (Correll et al., 2007, p. 

1298) 

Lack of Female Role Models and Mentors 

One of the biggest hurdles for women is the lack of an already organized network 

of support for women entering male dominated fields and industries.  These networks 

help to socialize younger professionals in mentor type relationships and give them the 

information they need to succeed in the company.  Research has shown that over half of 

jobs in management are attained through contacts not just experience (Nicolson, 2000).  

It is also well documented that “senior men will often choose to assist in the career of 

someone similar to themselves or to the people that they admire” (Nicolson, 2000, p. 95).  

Of all the barriers to women’s success, this is the one that can potentially be 

systematically eliminated by teaching women why mentorship is important and helping 

them build their network as early as their collegiate years.  The next section will give an 

overview on the plight facing women in the STEM fields.  It discusses the barriers to 

women’s success specifically through the lens of engineering. 
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Women in STEM  

Studies have suggested that males and females compete equitably in K-12 levels 

of math and science, but start to show a separation of skill and/or desire during college 

(Bardaro, 2009; Cutler, 2012; Kahveci et. al., 2006).  This in essence has helped create 

the gender gap through the choice of major’s females are pursuing during college 

(Bardaro, 2009).  Bardaro (2009) has stated “that major choice is a key reason for the 

gender wage gap of 77 cents to the dollar” (para.14) and has gone on to say, “In other 

words, women tend to choose majors (and thus jobs) that pay less on average” (Bardaro, 

2009, para. 14).  Similarly, Fried and MacCleave (2009) have discussed that “despite 

advances in other professional fields in recent decades, women remain in the minority in 

science, technology, engineering, and mathematics (STEM) careers” (para. 1).  

Researchers (e.g., Bardaro, 2009; Cutler, 2012; Dube, 2004; Fried & MacCleave, 2009; 

Kahveci et al., 2006) have agreed that overall higher education numbers, although 

seemingly in favor of the female gender, are somewhat misleading.  Women earned 

57.3% of bachelor’s degrees in all fields in 2011 and 50.4% of science and engineering 

bachelor’s degrees (National Girls Collaborative Project, 2015).  Even though women 

receive over half of bachelor’s degrees awarded in the biological sciences, they receive 

less than 20% of the degrees in computer sciences, engineering, and physics (National 

Girls Collaborative Project, 2015).  

Fried and MacCleave (2009) have been clear on why women’s being 

underrepresented in STEM careers, despite being more than well represented in other 

careers, is a problem.  As minorities in the STEM professions, “women are often 
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inadvertently subjected to marginalization in various subtle and not so subtle ways” 

(Fried & MacCleave, 2009, p. 297).   This is causing young women to opt out of some of 

the highest paid career fields and aid the decline of women studying in these fields.  The 

research is still building, but many social scientists are convinced that women are not 

opting out of these fields due to lack of ability, but due to lack of support, 

encouragement, and overall confidence (Cutler, 2012).  Despite many efforts in higher 

education to get more women to be interested in the STEM fields of study and a slight 

increase in the past decade, the gender divide still exists mainly due to perception (Cutler, 

2012).  In addition, the typical STEM educational environments (unfriendly, male-

dominated, and impersonal) do not support a women’s need for social support (Szelenyi, 

Denson, & Inkelas, 2013).  Thus, the number of women in STEM fields is 

disproportionately small in comparison to enrollment and is steadily declining 

(Morganson et al., 2010). 

Statistics about Women Engineers 

As part of the greater STEM umbrella, women in engineering remain a hugely 

underrepresented group (Franchetti, 2012).  Engineers are the second largest STEM 

occupational group, but only about one out of every seven engineers is female (U.S. 

Department of Commerce, 2011).  Overall, women make up 45% of the workforce and 

only represent 11% of the engineering landscape (Franchetti, 2012; U.S. Department of 

Commerce, 2011).  More alarming is that this number increased only by 1% between 

2000 and 2009 (U.S. Department of Commerce, 2011).  This 1% increase added over 

12,000 female engineers to the numbers, and it is interesting to note that during that same 
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time period, the number of male engineers declined by 106,000 (U.S. Department of 

Commerce, 2011).  The decline of males pursuing engineering careers is providing 

vacancies that must be filled to fuel “America’s innovative capacity and global 

competitiveness” (U.S. Department of Commerce, 2011, para.1).  With the changing 

needs in the engineering world, the chance for women to earn degrees and have fulfilling 

careers is more present than ever.  However, the challenges of the coursework and the 

environment of some industry jobs can create formidable challenges for women to 

overcome. 

Current Research for Programs that Promote Women’s Success in Engineering 

The strong need to attract and retain women to the engineering fields has not gone 

unnoticed by higher education institutions and corporations (Fouad, Singh, Fitzpatrick & 

Liu, 2012).  Past and current programming attempts have seen some success.  At the 

University of Toledo, a study was conducted over a five-year period to see what 

programs would help improve the recruitment and retention of women in engineering 

majors “though providing hands on experience, mentoring, developing problem solving 

skills and increasing awareness of career opportunities” (Franchetti, 2011, p. 21).  The 

retention programs included the following: (1) a mentoring program that matched female 

freshman and senior engineering students; (2) the establishment of a chapter of the 

Society of Women Engineers (SWE); (3) cognizant hiring of female faculty and staff; (4) 

integrated cooperative education programs; (5) the integration of a freshman design 

course; and (6) utilizing the on-campus Women’s Center (Franchetti, 2011).  The 

collective programming saw an increase in retention of women from 52% to 73% over 
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the five-year period.  For the University of Toledo, this translated to retaining 14 more 

female engineering students each year.  This data speaks highly to the opportunity to 

make an impact on female engineering students during their undergraduate journey. 

This study found that these programs done on a larger scale in higher education 

could affect the nation’s engineering workforce in a multitude of ways.  First and 

foremost, it would bring the number of women engineers up in the overall workforce.  It 

highlights the need to have multiple, integrated programs to increase diversity in STEM 

fields, and it encourages enhanced communication between female students, faculty, and 

staff (Franchetti, 2011). 

One of the programming retention efforts in Franchetti’s study was the 

establishment of a chapter of the Society of Women Engineers (SWE).  The University of 

Toledo is home to one of 300 collegiate member chapters of this organization.  This 

national organization also boasts over 100 professional member chapters.  The 

organization was founded in 1950 and has over 27,000 members (55% of which are 

students).  This organization was founded more than sixty years ago, “when women 

identified themselves by their marital status, and newspaper help wanted ads placed 

employment opportunities into separate categories for men and women” (SWE History, 

2016, para. 2).  A group of over 60 women united to find ways to enter an engineering 

workforce that did not necessarily need or want them to enter.  At this point the women 

were not acting out of feminist ideals, but rather out of a true desire to “develop their 

abilities, to give expression to their potential, to contribute to society” (SWE History, 

2016, para. 1).  It was clear to educated women even from this early stage, they would 
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only be successful as a united group in contrast to individuals fighting the battle 

individually across the nation.  Less than one percent of working engineers were female 

when SWE was established (SWE History, 2016).  At the time, many of the employees 

were “skeptical of their [women’s] abilities, and the general public still considered 

engineering to be a masculine profession unsuitable for women” (SWE History, 2016, 

para. 3). 

SWE empowers women to succeed at every stage of their personal and 

professional journeys.  They “support the recruitment, retention and advancement of 

women in engineering through career resources, professional development and one-to-

one networking opportunities” (SWE Learning, 2016, para. 1).  One of the major 

retention strategies SWE uses for collegians is their scholarship program.  In 2014, SWE 

awarded over $720,000 to 200 collegians studying engineering (SWE Financial Report, 

2014).  SWE also engages in political lobbying and helps “educate other professional 

societies and policy makers on how to apply Title IX to STEM fields” (SWE Public 

Policy, 2016, para. 2). 

Another interesting study on ways to improve success of women studying 

engineering was conducted in 2007.  Fox, Sonnert, and Nikiforova (2009) used 

quantitative and qualitative approaches to research which programs attributed to higher 

success for undergraduate women in science and engineering.  The study focused on 

potential causes of the limited women in science and engineering.  These included female 

students’ attitudes and skills, faculty bias, the structure of undergraduate education, and 

the culture of departments (Fox, Sonnert, & Nikiforova, 2009).  They also focused on 



Texas Tech University, Julie Murphy, December 2016 
 

 
47 

 

proposed solutions for this problem which included mentoring, bridge programs, peer 

tutoring, and curricular reform (Fox et al., 2009). 

The research yielded some thought provoking results.  It revealed that there are 

two ways to think about women in science and engineering.  These women have both 

“individual issues” and “institutional/structural issues” (Fox et al., 2009).  The 

“individual issues include attitudes, behaviors, aptitudes, skills and experiences of 

women that may affect their participation and performance in science” (Fox et al., 2009, 

p. 335).  These individual issues are what can stop a woman from ever considering a 

career in engineering and can start with low-confidence in mathematics or a negative 

view of their ability to handle challenging science problems.  The institutional issues 

highlight the factors that are beyond a woman’s control such as “patterns of inclusion or 

exclusion in research groups, selective access to human and material resources, and 

different practices and standards of evaluation that may operate for women compared to 

men” (Fox et al., 2009, p. 335). 

The research study evaluated programs that were created to solve both sides of 

issues.  The programs that were least successful were the ones that appeared to be 

“student centered” and tackled the individual issues (Fox et al., 2009, p. 347).  When the 

programs focused on helping the women cope, such as peer tutoring and peer mentoring, 

the participant satisfaction  was not as high (Fox et al., 2009).  The most successful 

programs instead worked to change the climate of the overall institution by creating more 

opportunities for faculty assisted research and less apparent bias in the classroom.  The 

key to having successful programs was the knowledge of which issues they were trying to 
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alleviate (Fox et al., 2009).  Both are necessary, but the individual issues may be 

mitigated when the institutional issues are lessened. 

Vogt, Hocevar, and Hagedorn (2007) also did research to determine women and 

men’s success in engineering.  This group of researchers were perplexed with National 

Center for Education Statistics (NCES) data in 2000 that stated, “female students did not 

fall behind in the science and engineering pipeline, they actually did better than male 

students in degree completion and program switch” (Vogt, Hocevar, & Hagedorn, 2007).  

This was the first time the NCES data had reported women being retained at higher rates 

as men and performing with higher overall GPA’s (Vogt et al., 2007).  Vogt et al. (2007) 

found all past literature to contradict this trend and that overall numbers were still not in 

the female gender favor.  The literature still strongly asserts that the engineering pipeline 

may be especially intimidating for women and they may experience more interpersonal 

difficulties in these specific courses (Vogt et al., 2007).  Using Bandera’s social cognitive 

model, Vogt et al. (2007) looked at the constructs of environment, self, and behaviors to 

evaluate participants. 

Vogt et al. (2007) discovered that grades that the women were achieving were a 

huge self confidence boost and created confidence in females that allowed them to keep 

engaged in their major.  Some other findings included women exerting more effort in 

their engineering studies and being more willing to ask for help than their male 

counterparts (Vogt et al., 2007).  The only exception to this is rather impactful and 

includes not being as confident asking for help when doing hands-on projects with groups 

that include males (Vogt et al., 2007).  Women also reported lower engineering self-
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efficacy and lower levels of critical thinking.  The feeling of gender discrimination was 

also reported by the women.  Overall, Vogt et al. (2007) provided more quantitative 

research that reveals self-efficacy as a major problem in aiding women’s enrollment and 

retention in engineering fields. 

National initiatives are also attempting to program around both individual and 

institutional based issues with women in the STEM fields.  In 2010, the AAUW 

published a report called “Why So Few? Women in Science, Technology, Engineering 

and Mathematics” (Hill, Corbett & St. Rose).  Of specific interest to this study was the 

chapter on the college experience.  In the chapter on college experience, the authors 

highlight the work of Margolis and Fisher (2002, 2008) at Carnegie Mellon University.  

Margolis and Fisher focused their work on computer science female engineering students 

and between 1995 and 1999 interviewed more than 100 students multiple times (Hill et 

al., 2010).  At the beginning of their study, women only comprised of 7% of the 

undergraduate computer science majors and were twice as likely than men to leave the 

major (Hill et al., 2010).  They studied the departmental culture at length and found that 

the “computing culture reflects the norms, desires and interest of a subset of males – 

those who take an early interest in computing and pursue it with passion during 

adolescence and into college” (Hill et al., 2010, p. 59).  This culture can alienate women 

who have not always shared this passion and immediately place them as outsiders in their 

own major (Hill et al., 2010).  Another finding was that the computer science curriculum 

focuses heavily on the technical aspects in the first few semesters and leaves the broad 

concepts for later (Hill et al., 2010).  This is a determent for women who report more 
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interest in the boarder applications.  Tweaks to the curriculum, painting a different view 

of what a computer science major may look like, and an awareness of gender bias in the 

faculty helped Carnegie Mellon increase the proportion of women in the program from 

7% in 1995 to 42% in 2000 (Hill et al., 2010). 

The AAUW report also described similar needs to change curriculum and sponsor 

women only groups in physics majors that have such a small proportion of women (Hill 

et al., 2010).  Some overall changes that can increase women in STEM fields include 

performing outreach in high schools, sending inclusive message about who makes good 

science students, addressing peer culture at the institution on the department level, 

broadening the scope of early course work, sponsoring departmental social activities, 

providing a student lounge to create a welcoming atmosphere outside of class, actively 

recruit students into the major, and sponsoring a women-in-STEM major group (Hill et 

al., 2010).  These are small steps that have been proven on higher education-campuses to 

not only entice women to start in STEM majors, but to retain them through graduation as 

well. 

Reasons Women Are Leaving the Engineering Industry 

Although much research is being done on the higher education level in regards to 

the recruitment and retention of collegiate women studying engineering, the problem 

does not stop when a woman finally graduates with an engineering degree.  Many of the 

concerns for women start post-graduation.  Only half of women who graduate with a 

degree in engineering enter into an engineering career (Fouad et al., 2012).  In 2012, the 

Project on Women Engineers’ Retention (POWER) was released to explain in more detail 
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how women engineers were making decisions connected to their careers.  This national 

longitudinal study was funded by the National Science Foundation in 2009 and continues 

to mark trends in this area.  More than 5,500 women who had graduated with an 

engineering degree responded to the initial survey about their career decisions (Fouad et 

al., 2012).  The group was easily divided into three groups: women who left the 

engineering field, women who had never entered the engineering field and women who 

are currently engineers (Fouad et al., 2012).  The data collected paint a very in-depth 

picture of all the issues women face when embarking into the engineering world. 

The key findings indicated that women had left the engineering field for a variety 

of reasons.  Eleven percent left because of working conditions, too much travel, lack of 

promotions, or not enough compensation (Fouad et al., 2012).  Twenty percent of the 

women had conflicts with their boss or did not connect to the overall culture of their 

company (Fouad et al., 2012). And lastly, 8% left due to family obligations (Fouad et al., 

2012).  For the women who never entered an engineering field, one-third stated that they 

did not have good perceptions of what their experience would involve and, overall, saw 

the field as being non-supportive of women (Fouad et al., 2012).  Thirty percent stated 

they had lost interest in the field after all their coursework was completed (Fouad et al., 

2012).  And the last group said they were using what they had learned in engineering in 

other industries or fields (Fouad et al., 2012). 

The group of women who were still working in the engineering field stated 

various reasons for staying the course.  Some stated that supportive co-workers and 

mentors inside their companies helped show them their potential (Fouad et al., 2012).  
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The women also discussed that recognition for their contributions helped them decide to 

continue working in engineering (Fouad et al., 2012).  Lastly, the women who were most 

satisfied in their careers felt as though their company had invested substantially in their 

training and professional development (Fouad et at., 2012).  The study also explored the 

key psychological factors between the current engineers and those who had left the field.  

The data found that the current engineers did not have higher levels of self-confidence in 

three key areas going into their first jobs in engineering: performing engineering tasks, 

managing multiple work/non-work roles, and navigating the political landscape at work 

(Fouad et al., 2012).  However, the current engineers did report growing in all three areas 

after having experienced different types of support including, but not limited to, having 

supportive mentors, supervisors and co-workers (Fouad et al., 2012).  This current study 

supports the need for mentoring in the engineering fields and adds to the research that 

mentoring in many settings can be very advantageous to retention.  The next section will 

discuss more of the research linked to mentoring. 

Mentoring  

Overview of Research 

Over the past 20 years, research on the effects of mentoring relationships in 

higher education has increased (e.g., Allen, Eby, O’Brian, Lentz, 2007; Crisp & Cruz, 

2009).  Studies have documented why mentoring is advantageous to not only the 

individual being mentored, but for the organization and the mentor as well (e.g., Allen et 

al., 2007; Crisp & Cruz, 2009; Putsche et al., 2008).  These studies have revealed that the 

mentee can receive at least two different types of support from their mentors, career-
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related and psychosocial (Allen et al., 2007).  Both of these types of support are 

important, but in terms of closing the gender gap, “identification of role models is critical 

in the career decision-making process” (Quimby & DeSantis, 2006). 

Researchers have found that female students need role models the most when they 

are considering pursuing non-traditional female careers such as STEM (Quimby & 

DeSantis, 2006).  Quimby and DeSantis (2006) also explored what influences a women’s 

career choice.  The research explored the influence of supports, barrier, and role models.  

Quimby and DeSantis (2006) found that role models not only help college women feel 

more confident in their career choices, but also can learn how to successfully manage 

multiple roles by having a role model that exhibits this behavior.  They stated: “Many 

college women may feel inspired to pursue a nontraditional occupation after meeting 

women who successfully manage their career and family responsibilities” (Quimby & 

DeSantis, 2006, p. 304).   Another researcher, Tharenou (2005), found that career support 

for women from female mentors translates most into advancement, 

perhaps because women protégés gain from being sponsored, challenged, and  

coached by someone like themselves who has incurred the particular difficulties 

women can face.  For men, mentor support does not seem to matter as much to 

their advancement as for women, and so the type of mentor support and the 

gender are less critical than for women. (p. 101) 

Burke, Burgess, and Fallon (2006) collected data from 98 women business school 

graduates and found similar results.  The female protégés in the study who reported more 
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interaction with their mentors were “more satisfied with their jobs and careers, and held 

more optimistic future career prospects” (p. 77).  Burke et al. (2006) also found that the 

gender of the mentor was important.  The protégés that had female mentors had stronger 

role modeling and were able to connect on both a career level and a psychosocial level. 

These theories and findings aid the argument that mentoring on the collegiate level is 

imperative (Allen et al., 2007; Burke, Burgess & Fallon, 2006; Quimby & DeSantis, 

2006). 

In addition, to a consensus on the two purposes of mentoring (career related and 

psychosocial), researchers have contended that there are many types of mentoring that 

can exist on higher education-campuses: formal, informal, mixed (formal and informal), 

peer-to-peer, faculty/staff-to-student, and alumni/community member-to-student (e.g., 

Allen et al., 2007; Crisp & Cruz, 2009; Putsche et al., 2008).  Researchers have also 

supported the idea that mentoring has been found to be successful in helping students 

become more engaged in their college experience (Crisp & Cruz, 2009).  However, 

despite the increase in studies over the past 20 years involving the effects of college 

mentoring, there is still so much more that is unknown (Allen et al., 2007).  Most of the 

data has the limitation of being collected from a single source, typically the mentor 

(Allen et al., 2007).  Allen et al. (2007) have been clear that this means there is more 

room to investigate how different aspects of mentoring work together.  This area of 

research is still very young. 

Despite the research on mentoring being far from extensive, another issue 

mentoring research has revealed is that women may not fully understand how to find 



Texas Tech University, Julie Murphy, December 2016 
 

 
55 

 

mentoring opportunities.  In her book Lean In, Sandberg (2012) introduced the idea that 

women are unprepared to know what a mentoring relationship can look like and how it 

can benefit their career or personal life (Barsh & Yee, 2011).  She compared finding a 

modern day mentor in the workplace to the fairy tale search for Prince Charming.  They 

also do not know how to seek out mentorships (Sandberg, 2012).  Without mentorships 

and sponsorships in the workplace, it is unlikely that women will find the promotions 

they need in the workplace to close the gender gap (Anand et al., 2004).  Therefore, it is 

imperative that the mentoring relationships are modeled and practiced at an 

undergraduate level.  

This review uncovered research examples that indicate a combination of 

mentoring models can be used to address gender roles and help undergraduate women be 

more prepared when they leave their college years and enter the workforce.  Women’s 

needs on college campuses are growing and research has shown that mentoring can be a 

way to prepare these students to enter their lives after college with the best chance of 

navigating the complicated opportunities afforded to them (e.g., Allen et. al., 2007; Crisp 

& Cruz, 2009; Putsche et al., 2008). 

Advantages to Mentoring Collegiate Women 

Despite many reform efforts being made in the K-12 arena to get more females 

interested in science, mathematics, and engineering education, there are less formal 

efforts seen on the college level (Espinosa, 2011).  According to Espinosa (2011), it has 

been slow growth to establish programs on the institutional level in the United States 

directly targeting female undergraduate students.  One program helping to change this 
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trend is the Program for Women in Science, Engineering, and Mathematics (PWISEM), 

founded in 2001 at a research university in the American southeast.  This program targets 

undergraduates (particularly first-year students) to increase the participation of women in 

these fields, and more importantly retain them (Powell, 2009).  This program focuses on 

student interactions with faculty as well as other female students (Powell, 2009).  Powell 

found that  

  the participants initially did not value all-women support groups during the  

  freshman year.  Several women reported that they shunned women’s groups and   

  activities designed to support them because they believed that their participation 

  in such a group was a tacit admission they were less capable than the men (para. 

  23).   

By the latter part of their freshman year, the female students’ attitudes noticeably 

changed, and they expressed appreciation for all-women’s support groups in computer 

science (Powell, 2009).  

Although STEM related mentoring programs are on the rise, non-academic 

women’s mentoring programs are also needed at the undergraduate level.  An example of 

this type of mentoring program was designed by a Women’s Center and was based on the 

feminist and networking models (Putsche et al., 2008).  To help improve the women’s 

collegiate experience, the mentoring program was “grounded in a feminist model to 

empower female students by providing them with knowledge, resources, and support to 

ensure academic success, a strong connection to the university, a satisfying university 

experience and assistance with future life and career development” (Putsche et al., 2008, 



Texas Tech University, Julie Murphy, December 2016 
 

 
57 

 

p. 515-516).  The program used a peer-to-peer mentoring model.  Eighty-three percent of 

the mentees and 90% of the mentors continued in the program after the first year (Putsche 

et al., 2008).  Putsche, Storrs, Lewis, & Haylett (2008) study provided evidence that even 

formal mentoring programs done over a short period of time can be very beneficial as 

long as careful consideration is given to the matching process and someone enthusiastic 

is coordinating the program. 

Mentor relationships do not have to focus solely on career choices as there are 

many psychosocial issues that can be explored as well (Allen et al., 2007).  Dube (2004) 

has said mentor programs might be the way to have conversations with undergraduate 

women surrounding feminism.  These relationships between professional and college 

women can help identify and alleviate all the pressures they feel (Lemmon, 2012; Schein, 

2001).  The chance to have formal and informal opportunities to actually discuss their 

lives lets them know they are not the only ones feeling overwhelmed and confused by 

what their world is offering them today (Dube, 2004).  Professional women can help 

them discuss issues surrounding domestic inequality, such as doing more housework or 

earning less money than one’s spouse.  Though these ideas are ingrained in many 

undergraduate women’s perceptions of how life will unfold, mentors can reveal that this 

does not have to be the reality of everyone (Fetterolf, 2013).  Mentoring these women 

during college is vital if these perceptions are ever going to change and the gender gap is 

ever going to close (Fetterolf, 2013). 

The implications of using a mentoring model not only gives direction and 

confidence to the mentee, but can also help the mentor by better understanding the 
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upcoming generations, better understand how they are perceived by other people, create a 

larger network, help solve issues, and give women much needed personal satisfaction that 

they do not receive in their jobs (Quast, 2011).  Creating a model of mentoring behavior 

among women can also help create a world where women actively reach out to other 

women and help eliminate negative competitions (Sandberg, 2012).  It instead helps 

encourage positive assistance, which will serve all women to help the gender gap finally 

closed (Quast, 2011).  Educating college women about the power of mentoring beginning 

as part of their undergraduate experience will help engage them on the college campus 

and be more willing to be a mentor once they graduate (Putsche et al., 2008).  This 

becomes a positive on-campus and post-graduation for both the student and the 

institution.  

Current Mentoring Efforts 

Overall, there is a lack of literature citing current examples of mentoring on 

college campuses and thus the reader can assume a lack of or newness of these programs. 

In addition, many of the current higher education mentoring programs lack true empirical 

research to prove that they are achieving their goals for today’s collegiate women and are 

rarely publicized.  Despite the lack of assessment data, Sheryl Sandberg of the Lean In 

movement and Women of Visionary Influence (WOVI) have realized the importance of 

bringing mentoring initiatives to college campuses (Lean In On-campus, 2013; Women 

of Visionary Influence, 2013).  Sandberg turned her corporate Lean In Circle program 

into a campus initiative in Fall 2013 with a kick-off at Howard University (Desmond-

Harris, 2013).  WOVI started a chapter through the Jindal School of Management 
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(JSOM) at The University of Texas at Dallas.  WOVI JSOM is the first student chapter 

among its many outstanding professional chapters around the country.  WOVI’s goal is to 

integrate leading, educating, and mentoring into the fabric of the lives of women of all 

ages, professions, ethnicities, and interests (Women of Visionary Influence, 2013).  

Sandberg has described the purpose of starting these types of campus initiatives: 

The internal and external barriers that hold women back are present even before 

they enter the workforce. While they are still in school, women start thinking about the 

trade-offs they will have to make between professional and personal goals. When they get 

their first job offer, women are eight times less likely than their male peers to negotiate 

their starting salary. By the time they graduate from college, more men than women see 

themselves as leaders. To achieve our goal of a more equal world, we need to empower 

women in college and grad school to lean into their ambitions and equip them with the 

skills they need to realize their goals. (Lean In On-campus, 2013, para. 5) 

Organizations, such as Lean In and WOVI, understand that to shrink the gender 

gap and have women be more represented in the more challenging career fields such as 

engineering, the stereotypes and outdated gender roles must be addressed (Lean In On-

campus, 2013; Women of Visionary Influence, 2013). 

One non-profit that shares Lean In and WOVI’s goals of shrinking the gender 

gap, especially in STEM, is MentorNet.  MentorNet’s CEO, Mary Fernandez, became 

involved with the organization after she served as a mentor herself (Garlinghouse, 2014).  

She remembers how impactful having a mentor was for her when she was attempting to 
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enter the high-tech career of computer science.  MentorNet was founded in 1997 and uses 

an online mentoring model to connect women with mentors in their designated industry 

(Garlinghouse, 2014).  The overall goal of the non-profit company is to increase the 

number of women and minority students pursuing STEM careers.  In 2014, MentorNet 

partnered with LinkedIn to launch an initiative to match 40,000 students with mentors 

over the next two years (Garlinghouse, 2014).  Using LinkedIn’s broad network of over 

277 million professionals, MentorNet allowed LinkedIn members to indicate their 

interest to be matched based on their subject matter expertise with a willing protégé. To 

date, more than 600,000 LinkedIn members have indicated their interest in either serving 

on a board or doing skill-based volunteering (Garlinghouse, 2014).  Even prior to the 

partnership with LinkedIn, MentorNet has seen incredible results with their online model.  

The company website boasts that students who receive mentoring and support from 

MentorNet are twice as likely to graduate with a degree in a STEM field, completing 

their studies at a rate of 92% (MentorNet, 2016).   They also state that half of those 

graduates pursue job opportunities at their mentors’ companies (MentorNet, 2016). 

Innovative programs such as Lean In, WOVI and MentorNet are using the 

technology of the twenty first century to allow women to receive the many resources that 

they need to be successful in STEM fields.  It is clear that mentoring may be a large piece 

of the retention puzzle for STEM fields and the most influential time to create 

relationships with mentors and other female role models is arguably the undergraduate 

college years (e.g., Badaro, 2009; Espinosa, 2011; Kahveci et al., 2006; Powell, 2009; 

Sandberg, 2012).  Women are making decisions that will impact their lives during this 
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time and finding support, encouragement, and confidence from outside sources at this 

juncture could potentially have lasting affects for the economy. 

Theoretical Framework 

This study’s literature review discusses the barriers to women’s success in the 

workplace and the research on the advantageous nature of mentoring.  Based on these 

two areas, the theoretical framework that will guide this study is the social cognitive 

career theory (SCCT) proffered by Lent et al. (1996).  This theory is grounded in the 

central construct of self-efficacy, proffered by Bandura’s (1997) social cognitive theory 

(SCT) (Albert & Luzzo, 1999).  Bandura has defined self-efficacy as one’s judgement of 

his/her capabilities to produce designated levels of performance (Zeldin, Britner & 

Pajares, 2006).  The tenets of Bandura’s social cognitive theory connect with this 

research study because he states that people are more likely to perform tasks they believe 

they are capable of accomplishing and less likely to engage in tasks about which they feel 

less competent (Bandura, 1999). 

SCCT goes a step further on Bandura’s social cognitive theory and focuses on 

career development, specifically, which makes it an appropriate framework for this 

research study.  SCCT emphasizes the “personal agency in the career decision-making 

process and attempts to explain the manner in which both internal and external factors 

serve to enhance or constrain that agency” (Albert & Luzzo, 1999).  Personal agency is 

defined as the subjective awareness that one is initiating, executing and controlling one’s 

own actions in the world (Albert & Luzzo, 1999).  Personal agency is vitally important to 

career development.  The SCCT, as this theory describes, is a “triadic causal system,” 
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meaning that career interest directly influences career choice goals which in turn directly 

influences career choice actions (Albert & Luzzo, 1999, p. 431). 

In the current study, the SCCT framework will be used to look at the three social 

cognitive mechanisms that Lent et al. (1996) identified as connecting to career decision 

making and career development: self-efficacy, outcome expectations, and goal setting. 

Establishing the framework of this study within this theory required these three 

mechanisms to be described in more detail.  The first mechanism is self-efficacy.  Lent et 

al. (1996) have agreed with Bandura that self-efficacy can be the most compelling part of 

personal agency.  Self-efficacy is positively developed in a person based on their 

previous accomplishments, observations from other’s success, verbal encouragement 

from others, and their body’s physical reactions to an emotional stimulus (Albert & 

Luzzo, 1999).  Mentoring can contribute to an undergraduate female engineering 

student’s self-efficacy based on these factors (Coles, 2011; Crisp & Cruz, 2009; Dube, 

2004; Ettus, 2012). 

The second mechanism, outcome expectation, may also be positively enhanced by 

mentoring.  Outcome expectations are defined as “personal beliefs about the probable 

outcome of a behavior” (Albert & Luzzo, 1999, p. 432).  The concern with outcome 

expectations is that these are mostly imagined consequences due to the person not having 

lived out the behavior.  A person can imagine the worst case scenario, and it can prevent 

them from moving forward (Lent el al., 1996).  It is evident that women are especially in 

danger of having poor outcome expectations (Sandberg, 2012).  They need help to 

synthesize all the opportunities afforded to them (Arora et al., 2011; Lemmon, 2012; 
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Sandberg, 2012; Schoenberg et al., 2008; Spar, 2013).  Mentoring on the undergraduate 

level allows professionals in engineering to meet women where they are developmentally 

and could change the course of their lives by changing some of their outcome 

expectations (Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 

2008).  

The final component of SCCT is goal setting (Albert & Luzzo, 1999).  Goals can 

be defined as “the determination to engage in a particular behavior or activity or to affect 

a particular future outcome” (Albert & Luzzo, 1999, p. 432).  Goal setting is a learned 

skill and, through practice, individuals cannot only organize and guide their behavior, but 

also make long-term decisions (Lent el al., 1996).  Goal setting is imperative in the 

overall career development process as there are so many steps for students to take to be 

ready to find success post-graduation (Lent el al., 1996).  Mentors cannot only emphasize 

the importance of setting goals, but must also help undergraduate students set realistic 

goals that will work to progressively get them to a place they want to be in their careers 

(Coles, 2011; Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012).  This study explored 

whether or not the mentoring relationships helped the students in setting goals and feeling 

prepared to start their careers. 

Researchers up to this point have suggested that the underrepresentation of 

women in STEM careers may be due in large part to the self-beliefs that they hold about 

their capabilities.  This in turn may affect their decision making skills pertinent to career 

development (Arora et al., 2011; Lemmon, 2012; Sandberg, 2012; Schoenberg et al., 

2008; Spar, 2013).  This sentiment is shared by Zeldin, Britner and Pajares (2006) when 
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they stated: “Individuals’ perceptions of their competencies are powerful motivators that 

affect the choices they make, the effort and persistence they put forth, and the resilience 

they show in overcoming obstacles” (p. 1036).  Through the individual interviews, the 

researcher explored how the mentoring experiences connected to the undergraduate 

student’s self-efficacy, decisions being made for careers post-graduation, and overall 

career goal setting.  Mentoring has the potential to address some of these self-efficacy 

issues, and, thus, Lent el al.’s SCCT theory was vitally important to how this study was 

structured.  

Summary  

Chapter II presents a review of the literature of women increasing their numbers 

on college campuses and then entering the workforce.  It discusses the ongoing workforce 

gender gap and discusses the current barriers to women’s success in the workforce, 

specifically for women in STEM.  It ends with an overview of existing research on 

mentoring and the theoretical framework’s application to the study. 

Some of the key research in the review discusses how mentoring the 

undergraduate women in higher education may have a huge impact on the workplace in 

the next few decades and beyond (Mason, 2009; Szelenyi et al., 2013; Schoenberg et al, 

2008).  Mentoring programs are imperative because the progress of women can only go 

so far on desire or ability (Fetterolf, 2013).   There is extensive research that describes the 

barriers women face in today’s workforce and those they have faced historically, which 

have contributed to the initial gender gap in workforce pay (e.g., Arora et al., 2011; Barsh 

& Yee, 2011; Culter, 2012; Dube, 2004; Halvorson, 2011; Hogue et al., 2010; 
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Morganson et al., 2010; Schein, 2001; Sennett, 2006; Spar, 2013; Stone & Hernandez, 

2012). 

This chapter ended with a review of research surrounding mentoring.  This review 

found that mentoring is a model that has positive effects in many settings - corporate 

America, academia, informal, formal, peer-to-peer, professional-to-student, short-term, 

and long-term (e.g., Coles, 2011; Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012; Healy, et 

al., 2012; Liang et al., 2002; Mason, 2009; Purnell, 2007; Schoenberg et al., 2008).  It 

included research by experts who are willing to identify what steps can be taken to help 

make woman achieve more success once they graduate from college (Arora et al., 2011; 

Lemmon, 2012; Sandberg, 2012; Schoenberg et al., 2008; Spar, 2013).  Lastly, this 

review revealed social science theories that speak to gender self-efficacy and the 

influencers of increasing it among women. 

Administrators in higher education cannot control the programs and initiatives 

that take place in corporations that exist beyond their walls.  However, higher education 

administrators should instead look to what can be done for undergraduate women who 

are studying for a span of years on their campuses.  It is evident that women are in need 

of help to synthesize all the opportunities afforded to them.  Mentoring on the 

undergraduate level allows colleges to meet women where they are developmentally and 

change the course of their lives (Coles, 2011; Putsche et al., 2008; Sandberg, 2012; 

Schoenberg et al., 2008).  This development is not only an implication of this literature 

review, but it is an incredible opportunity for higher education.  The amount of literature 

found to be reviewed makes it clear that the gender gap and the barriers of women’s 
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success is a topic that is seen with some importance by social scientists.  But gaps in this 

research topic do exist.  This current study helped to fill this gap of the needed 

quantitative and qualitative evidence that mentoring is a piece that can better help women 

in specific fields such as STEM succeed in the workplace after graduation.  More 

recommendations for future studies are included in Chapter V of this study. 

This study served as a first step to add to the existing literature of what informal 

and formal mentoring programs have done for women on the cusp of graduating with 

their undergraduate engineering degrees.  Chapter III presents the methodology and 

research design used in this study.  It outlines the qualitative nature of the study as well as 

the research questions, instrumentation used, and the study setting and participants.  The 

chapter concludes by describing the data collection, analysis process, strategies for 

trustworthiness and a summary of the context of the study and researcher. 
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CHAPTER III 

METHODOLOGY 

Chapter III presents the methodology and research design that was utilized in this 

qualitative study.  The following sections are presented: 1) research questions,  

2) research design, 3) data collection, 4) data analysis, 5) trustworthiness, and 6) the 

context of the study and the researcher.  The purpose of this study was to explore the 

experiences and perceptions of female undergraduate engineering students regarding their 

collegiate mentoring experiences.  This study focuses on how female undergraduate 

engineering students describe collegiate mentoring, their experiences with finding 

mentoring opportunities, their perception of benefits connected to participating in 

mentoring relationships during college and how they perceive the mentoring experiences 

have prepared them for an engineering career.  Lastly, the study explored how female 

undergraduate engineering students identified their institution supporting mentoring 

programs for female students. 

This study is important to support current research that mentoring is advantageous 

to undergraduate women.  The current research is limited to discussing how mentoring 

can increase the female undergraduate engineering students’ confidence during college.  

Thus, this study is noteworthy, due to gathering evidence as to whether mentoring these 

women during college is a viable approach to impact their perceptions on their career 

choices post-graduation.  

Research Questions 

This study answered the following four research questions: 
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1. How do female undergraduate engineering students describe their experiences 

with mentoring? 

2. How do female engineering students describe their experiences with finding 

mentoring opportunities during their undergraduate college experience? 

3. What do female undergraduate engineering students perceive are the benefits 

of participating in mentoring relationships during college and in their first jobs 

after graduation? 

4. How supportive do female undergraduate engineering students perceive their 

college is of institutional programs that provide mentors for students? 

Research Design 

Establishing the Paradigm  

Creswell (2014) has described qualitative research as a combination of both 

general assumptions and interpretive frameworks.  It is the combining of these two 

perspectives that make every qualitative study so unique (Creswell, 2014).  Denzin and 

Lincoln (2011) have described qualitative research as a “situated activity that locates the 

observer in the world.”  The researchers went on to acknowledge that qualitative research 

allows researchers to “study things in their natural setting, attempting to make sense of, 

or interpret, phenomena in terms of meanings people bring to them” (Denzin & Lincoln, 

2011, p. 3). 

A qualitative format was chosen for this study because the characteristics of 

qualitative research will allow the researcher to best understand the experiences of 
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undergraduate women with mentoring.  The overall format involved was ideal due to the 

ability for the researcher to be present at the setting where the participants have 

experienced the mentoring.  This study allowed the undergraduate women in engineering 

to share their experiences with and perceptions of their mentoring experiences.  

Perceptions of these students’ mentoring experiences could not be adequately voiced 

through a quantitative study due to the “uniqueness of the individuals” in the study 

(Creswell, 2014, p. 36).  As Creswell (2014) has stated, using the qualitative method can 

“empower individuals to share their stories, hear their voice, and minimize the power 

relationship that often exists between a researcher and the participants in a study” (p. 64). 

Each qualitative study is based on a paradigm (Baxter & Jack, 2008), which is 

simply a belief system that guides the way the researcher will conduct the study.  The 

constructivist paradigm (also known as the naturalist paradigm) mimics the approach of 

qualitative study that Denzin and Lincoln describe above.  The constructivist paradigm is 

also often connected with the case study approach to qualitative study (Baxter & Jack, 

2008).  “Constructivists claim that truth is relative and that it is dependent on ones’ 

perspective” (Baxter & Jack, 2008). 

The constructivist paradigm was used in this study to identify varying views of 

the research problem from the participant’s perspective.  A constructivist paradigm 

accounted for the researcher “positioning [herself] in the research to acknowledge how 

[her] interpretation flowed from [her] own personal, cultural, and historical experiences” 

(Creswell, 2014, p. 8).  This led to the researcher interpreting the meanings portrayed by 

participants through interviews (Baxter & Jack, 2008).  In this research study, the 
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researcher used the constructivist paradigm to identify how different female 

undergraduate engineering students share different interpretations and perceptions of 

mentoring. 

Type of Study 

Based on the constructivist paradigm, a case study research design was 

appropriate for this study (Baxter & Jack, 2008).  According to Yin (2003), a case study 

design should be used when the focus of the study is to answer “how” and “why” 

questions.  Binding this type of research into a case study model allowed the researcher to 

use individual interviews to get different perspectives on the experiences and perceptions 

of how mentoring affected their experience as an undergraduate as well as why the 

participant believes this may affect them post-graduation.  A case study allowed the 

researcher to not “attempt to answer a question that is too broad or a topic that has too 

many objectives for one study” (Baxter & Jack, 2008, p. 546).  Binding the case by time, 

place, and activity ensured that the scope of the study remains realistic and meaningful 

(Baxter & Jack, 2008). 

Yin (2003) has stated that the case study model is used to get an up-close view of 

a particular issue that affects a small number of cases.  This can in turn help the 

researcher reach some initial findings that can continue to be explored in the future.  In 

working to identify the correct type of case study model to use in this study, the 

researcher explored Yin’s (2003) categories of explanatory, exploratory, and descriptive.   
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Many factors led the researcher to identify the proper case study model – 

collective, holistic, and exploratory.  First, the researcher was interested at looking at the 

participants who were all upper classmen, thus ensuring that they attended the institution 

during the same time period [collective].  Second, the participants spent the majority of 

their college career at the same institution [holistic].  In agreement with Baxter and Jack 

(2008), this study explored mentoring without a clear, single set of expected outcomes 

[exploratory].  Considering a collective, holistic, and exploratory study allowed this study 

to address the collective case of collegiate female mentoring, while exploring the 

influence of the participant’s specific major (Yin, 2003).  Overall, the case study format 

was an excellent opportunity to explore the “how” and the “why” of the research 

questions (Yin, 2003).  The researcher gained tremendous insight into the participants’ 

experiences and perceptions with mentoring. 

Study Setting and Participants 

Study setting.  The setting of this study is important in qualitative research 

because it may affect the interpretation of the data that is collected (Merriam, 2009).  It is 

important to know where the participants are experiencing the topic at hand in order to 

properly interpret their overall views and identify themes within a collective, holistic 

study (Creswell, 2014).  This study took place at a large, public, STEM (science, 

technology, engineering, and math) focused institution located in the northern region of 

the state of Texas.  Census figures show that the student population has grown from just 

under 11,000 students in the year 2000 to over 24,000 students in 2015 (Russell, 2015).  

The university awards undergraduate, graduate, and doctoral degrees and has a limited 
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number of courses offered online.  Of these 24,000 students noted in the 2015 census 

data, 62% of students were undergraduates and 38% were graduate students. 

In fall 2015, 7,346 new students were welcomed to campus including 

2,729 new freshmen, 2,019 undergraduate transfers and 2,598 new graduate students 

(Russell, 2015).  The campus is made up of new freshman and transfer students who have 

access to an extensive array of student organizations.  The average age of undergraduate 

students at this institution is between 23-24 years of age. Of particular interest on this 

campus is the gender demographic.  Although nationally, women are outpacing men on 

college campuses, the university still has more male than female students.  The campus is 

57% male and 43% female.  All study participants studied in the School of Engineering 

and Computer Science.  This is the premier school at this institution aiming to be “one of 

the leading research and educational schools of engineering in the country by 2020” (UT 

Dallas Engineering, 2015, para. 1).  The 2015 Fall Census data documented that there are 

currently 678 women enrolled in undergraduate engineering major’s verses over 3,000 

men (UT Dallas Engineering, 2015, chart 1). 

Study participants.  The participants in this study consisted of 10 female students 

studying for an undergraduate engineering degree who are entering their junior or senior 

years in college.  These students were selected using purposeful sampling.  Purposeful 

sampling is widely used in qualitative research “for the identification and selection of 

information-rich cases related to the phenomenon of interest” (Palinkas et al., 2013, p. 1).  

Purposeful selection allowed the researcher to recruit students who could best understand 

the research questions as well as the problem in practice being studied.  
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The inclusion criteria for the participants was: female students who were juniors, 

seniors or recent graduates, who completed the majority of their college career at this 

institution, who were majoring in engineering and had some experience with mentoring 

during their undergraduate experience.  It was not necessary, but the researcher was 

prepared to use snowball sampling if more participants were needed.  This would have 

involved potential participants being identified through personal knowledge and referrals.  

With less than 200 female engineering students graduating per year from the engineering 

school, it could have been necessary to get referrals. 

Prior to the selection of participants, the researcher was required to receive 

approval from not only the Texas Tech University’s Human Research Protection Program 

(see Appendix B), but also from the Institutional Review Board at the study institution 

(see Appendix C).  This approval was applied for once the researcher had successfully 

proposed the first three chapters of the dissertation prospectus. 

Data Collection 

The specific steps involved in the data collection were: 1) determine the study 

setting and participants; 2) determine the data collection tool to gather information (semi-

structured interviews); and 3) establish procedures for recording information (Creswell, 

2014).  

Individual emails (see Appendix C and Appendix D) were sent to all students who 

were at least classified as juniors or seniors in the engineering school as of the Fall 2016 

semester.  Over 300 emails were sent out, and a total of 21 participants responded to the 
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researcher with interest in being interviewed after reading the Description of the 

Study/Consent Form (see Appendix E).  By selecting participants who met the inclusion 

criteria and also had experience with mentoring, the researcher purposefully selected 10 

participants for the study.  The data collection consisted of in-person, individual semi-

structured interviews.  Once participants were identified for the study, they were sent 

detailed correspondence through email asking them to pick a date, time, and location for 

their interview from available options.  The interviews were conducted in-person and 

lasted approximately one hour.  Based on the first few interviews, the questions were 

altered slightly and follow up questions were asked to get the best data to answer the 

research questions.  The goal of the semi structured interview questions was to make sure 

all questions were asked in a clear manner and that participants were not led into 

answering in a particular way (Merriam, 2009).  Additionally, each participant was fully 

respected at all times and the researcher looked for clues of any discomfort during the 

data collection process (Creswell, 2014). 

Creswell (2014) has stated that recording data is an essential part of the 

qualitative research process.  The researcher developed protocols that were applied 

consistently when collecting data through interviews (Creswell, 2014).  These protocols 

were as follows: 1) use of the interview guide to aid in the data collection process; 2) 

notes were taken during each interview in a field journal; 3) researcher stayed focused on 

the research questions when gathering data; 4) individual interviews were recorded 

through digital audio recording equipment; and 5) the interviews were transcribed within 

two days of the interview taking place. 
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The interview questions were broken into three sections: demographic and 

educational background at the institution, major specific experiences, and lastly, 

mentoring experiences.  The questions allowed the researcher to gain some insight into 

the experiences that have shaped the student’s undergraduate experience, challenges and 

issues they have faced in their major, and overall how mentoring played a part in their 

current life and potentially future careers.  The individual interviews were transcribed and 

parts of these transcripts were returned back to the participants (member checks) to 

ensure credibility.  Any adjustments to the transcripts were made after the member 

checks occurred, and they will be noted in the findings section. 

Data Analysis 

After the interviews were all conducted, the largest process of data analysis 

began.  Although the data were being analyzed throughout the entire research project, 

Creswell (2014) has explained that the biggest hurdle in qualitative research comes when 

the researcher has finished collecting the data and she must dissect the data by taking the 

data apart and putting the data back together in a logical way.  Data analysis was 

conducted in a manner consistent with Creswell’s (2014) recommendations.  Below are 

descriptions of how each step was followed. 

The first step was to organize and prepare the data for analysis (Creswell, 2014).  

All data collected from the interviews were transcribed.  In addition, all notes taken by 

the researcher during the interviews were catalogued. 
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Step two was to read and reflect upon the data.  Additional notes were taken as 

the researcher read through each transcript several times and started to process the 

information collectively and as individual participants’ perspectives. These additional 

notes were catalogued and organized with a time stamp. 

Step three was to begin the coding process (Creswell, 2014).  The coding process 

began with a second read through of all the data.  The researcher then started to use a 

color coding system to mark similar thoughts.  The idea of coding is the break down the 

large amount of transcribed words into manageable samples that can be compared and 

contrasted by the researcher (Creswell, 2014).  These samples should be easily identified 

to the researcher by a word, color or symbol that will stay consistent throughout the 

coding process (Creswell, 2014).  The researcher coded by hand and then went back and 

coded using Microsoft Word® so searching for similar themes was more effective.  On 

the first run through, open coding was used to look for distinct concepts and categories in 

the text (Merriam, 2009).  The second investigation of the data attempted to utilize axial 

coding which compared the distinct concepts and categories from the first run with the 

researcher’s own concepts and categories (Merriam, 2009).  The researcher used the axial 

coding approach to make sure no themes were missed (Merriam, 2009). 

The fourth step was to use the coding process to provide detailed descriptions 

(Creswell, 2014).  After the open coding and axial coding process, all data were 

transferred into a table, where the different themes and concepts were adequately 

described.  Being able to see all the themes in a visual chart helped the researcher see 

how it began to fit together. 
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The fifth step was to use qualitative narrative to convey descriptions and themes 

discovered (Creswell, 2014).  Using the chart, the researcher was able to pull all similar 

concepts into stand-alone themes and combine redundant thoughts into the same theme.  

The next step was to write about all the themes in the findings section.  The narrative in 

Chapter IV conveys all the analysis’s findings and breaks down the findings based on 

themes and subthemes identified during this process. 

The last step was to identify the lessons learned from the data (Creswell, 2014).   

After all the themes were identified and written into a narrative in Chapter IV, the 

researcher continued to fine tune the data and work on presenting the large data set of 

Chapter IV into implications and recommendations of the findings in Chapter V. 

Trustworthiness 

Following Creswell’s six-step plan for data analysis in a qualitative study helped 

the researcher validate the accuracy of information collected.  This is vitally important for 

qualitative researchers as critics are very reluctant to trust the findings in qualitative 

studies due to the lack of validity and trustworthiness (Shenton, 2003).  Another 

necessary step is to follow a framework that has proven to have the rigor that produces 

trustworthy research data.  One such framework comes from Guba (1981) who wrote 

Criteria for Assessing the Trustworthiness of Naturalistic Inquiries in which he describes 

four areas (credibility, transferability, dependability, and confirmability) that help a 

researcher establish validity and trustworthiness.  For the last three decades, academic 

researchers have followed these four criteria in creating a framework to make qualitative 

research in a naturalistic state a trustworthy and imperative part of social sciences 
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(Shenton, 2003).  The researcher has developed strategies in each of these four areas to 

create trustworthiness. 

Credibility 

Credibility is defined as confidence in the truth of the findings (Guba, 1981).  In 

this study, the researcher used member checks, which is listed as one of the most 

important ways to create valid research (Shenton, 2003).  The researcher asked interview 

participants to read through portions of their interview transcripts and to report any data 

that was not valid.  Any changes to the transcripts will be noted in Chapter IV findings.  

The practice of triangulation was also used to make sure the data was rich, 

comprehensive, and well developed.  Triangulation involves using multiple data sources 

in data collection to produce understanding (Guba, 1981) and will allow the researcher to 

make use of different data sources for example, individual interviews and field notes, to 

make sure themes are consistent and clear (Creswell, 2014). 

Guba has been clear that all participants should be given the right to refuse 

participation as well as be as honest as possible if they choose to participate (Shenton, 

2003).  Another way to ensure credibility was for the researcher to be forthcoming about 

background information and context of this study.  This occurs in the next section, 

Context of the Study and Researcher.  Lastly, this research will be reviewed by peers in 

addition to the chair and committee of this dissertation (Shenton, 2003). 
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Transferability 

Transferability shows that a study’s findings have applicability in other contexts 

(Guba, 1981).  Many researchers have weighed in on the idea of transferability of 

research outside of its original place of study.  In order to increase the validity, this 

research was being written and conducted in a way that any researcher who found interest 

in this topic could replicate the methods to see if similar results were found in a different 

setting (Stenton, 2003).  This topic was one that will hopefully be researched repeatedly 

in different contexts so that higher education administrators can make some changes to 

courses and extracurricular offerings to include mentorship for female students.  By using 

in-depth, rich, thick descriptions, the researcher is confident that future and current 

researchers can follow the methodology and design of this qualitative study (Stenton, 

2003). 

Dependability 

Guba’s (1981) definition of dependability works in tandem with transferability.   

This criterion states that if this research method were to be employed again that similar 

results would be found (Guba, 1981).  In order for the research to be repeated, three 

things must be stated in the research documentation including: a) the research design and 

its implementation; b) the operational detail of data gathering; and c) reflective appraisal 

of the project (Shenton, 2003).   This documentation will be provided by the researcher in 

hopes that the research will be replicated. 
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Confirmability 

Confirmability is the last criteria and requires a degree of neutrality on the side of 

the researcher (Guba, 1981).  Through confirmability, the researcher wanted to establish 

that the participant’s story is being told through her words and not through the 

researcher’s bias.  In order to establish this neutral stance, the researcher created an “audit 

trail” for fellow researchers to follow.  The audit trail is a transparent description of all 

research steps that allows fellow researchers to track the researcher’s steps from the 

inception of the research project to the data collection, transcription and establishment of 

findings.  In order to aid in this process, the researcher must be candid in revealing 

his/her own predispositions going into the research project and how that may affect the 

methodology as well as the interpretation (Shenton, 2003).  This is done in the next 

section, Context of the Study and Researcher. 

Context of the Setting and Researcher 

Context of the Setting 

The setting for this study is a large, public, STEM focused, four-year institution 

that was started as a graduate school in the late 1960s.  When companies in the regional 

area were growing rapidly, it became very difficult to find engineering talent in the 

surrounding city.  The companies were frustrated that the smartest students in the area 

were leaving to go to top-name schools out of state.  Thus, the companies were forced to 

import engineering talent from outside the state as well.  This institution filled this void.  

And thus the institution is best known for its engineering school.  However, more 

recently it is also gained notoriety for its great business school, speech pathology 
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program, as well as a rising set of Arts, Technology, and Emerging Communication 

(ATEC) programs.  The school is known to be very academically focused, but with the 

addition of residence halls and on-campus apartments over the past 5 years, the culture is 

getting more traditional with the arrival of each freshman class. 

Context of the Researcher 

Creswell (2014) has made it clear that identifying the context of the researcher 

and writing about it in research reports is essential to understanding the scope of the 

work.   He stated, “Whether we are aware of it or not, we always bring certain beliefs and 

philosophical assumptions to our research.  These philosophical assumptions inform our 

choice of theories that guide our research” (Creswell, 2014, p. 34). 

As the researcher, I have a background of working at four-year universities in 

Texas for the past 12 years.  I have worked at my current institution for five years and the 

impetus of this study was my job working directly with women who joined sororities.  

Through closely working with these women in leadership positions on the university 

sorority council, as well as, advising them as leaders on the sorority chapter side, I was 

able to see their uncertainty or their certainty on where their lives would go after college.  

I helped mentor these women in completely informal structures and went on to see them 

succeed and change paths and struggle in the years to come after graduation.  Many of 

the women would connect back and let me know how much my example and advice 

meant to them during college. 
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Two years ago, when the book Lean In by Sheryl Sandberg was released, I 

conducted a book club with my sorority leaders and discovered that many of them had 

not experienced any formal or informal mentoring and did not know how to find a 

mentor.  I continued to have conversations with my co-workers about this and began to 

see an overall attitude of ignorance about the importance of mentoring for college 

women.  After being in the field for over a decade, I know that to get new programs 

implemented in the higher education environment, I would have to find or conduct 

research to back up my claim that mentorship was important and vital for these women 

during college. 

Due to changing jobs at the same university, I have now seen some peer 

mentoring programs in place for freshman students and can see the transferability of this 

program to upper classman female students and staff/faculty/alumni mentors.  Working 

on the academic side of the university now, I have access to many more female students 

and could easily get faculty to recommend students for my purposeful sample. 

My educational background includes attending a small private university in Fort 

Worth, Texas and being awarded a bachelor’s degree in Business Administration –

Management and Electronic Business.  After working in the business world at both 

Lockheed Martin and a marketing/promotions company, experiencing a broken 

engagement, and thinking I had gotten it all wrong, I returned to school to get a Master’s 

degree in College Student Personnel so I could help students just like me.  My ten-year 

plan took a huge detour.  After receiving my Master’s degree, I started my career in 

higher education and had three children and have been married for over 12 years.  I work 
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tirelessly to balance work, family, and my obsession with running.  My current status as a 

working mom, as well as my interaction with college-aged women, has helped shape my 

views of the importance of mentoring for college women. 

Summary 

This qualitative study utilized a collective case study to explore the perceptions 

and experiences of female undergraduate engineering students with mentoring.  These 

women were upper classman at a large, public, STEM focused university in Dallas, TX.  

The data collection involved the researcher as the primary collection instrument through 

semi-structured, individual interviews.  Data analysis followed Creswell’s six-step coding 

approach and will included both open and axial coding.  The themes which emerged from 

this process were used to answer the four research questions posed at the beginning of 

this study.  The trustworthiness of the data was ensured by many elements tested by Guba 

(1981).  A few of these included member checks, triangulation, and rich narrative 

descriptions of the themes, as well as expert guidance from the dissertation committee.  

All data were used to process the findings in Chapter IV.  Chapter IV will present the 

extensive findings broken down into themes under each research question.  Chapter V 

will discuss these finding, as well as provide implications, recommendations, and 

directions for future research. 
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CHAPTER IV  

RESULTS 

Chapter IV presents the findings of the study.  The following topics are discussed: 

1) summary of the research design, 2) overview of the participants, 3) the findings of the 

study, and 4) overall summary.  The purpose of this study was to explore the short-term 

effects of mentoring opportunities afforded to female undergraduate engineering students 

in their higher education educational setting.  This study focused on how female 

undergraduate engineering students describe collegiate mentoring, their experiences with 

finding mentoring opportunities, the perceived benefits of participating in mentoring 

relationship during college, and how they perceive the mentoring experiences will 

prepare them for an engineering career.  Lastly, the study explored how supportive the 

female undergraduate engineering students perceive their college to be in providing 

mentors for students. 

This study contributed to the knowledge base in higher education by providing 

empirical evidence that will advance existing research on perceptions of how mentoring 

affects female engineering students’ success.  This evidence will ideally contribute to the 

practice of adding mentoring programs at the undergraduate level for women studying 

engineering.  Although this study is a snapshot of a much larger community of 

engineering female students, it reveals the level of support undergraduates at one higher 

education institution are getting through initiatives like mentoring.  Current research 

supports the idea that mentoring has already proven to be successful in helping overall 

students become more engaged in their college experience (Crisp & Cruz, 2009).  This 
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study helped define if these same mentoring models can be used to help undergraduate 

women studying engineering be more prepared when they leave their college years and 

enter the workforce (Powell, 2009). 

Research Questions 

This study was guided by the following four research questions: 

1. How do female undergraduate engineering students describe their experiences 

with mentoring?   

2. How do female engineering students describe their experiences with finding 

mentoring opportunities during their undergraduate college experience? 

3. What do female undergraduate engineering students perceive are the benefits 

of participating in mentoring relationships during college and in their first jobs 

after graduation? 

4. How supportive do female undergraduate engineering students perceive their 

college is of institutional programs that provide mentors for students? 

Summary of the Research Design 

The use of qualitative interviews for this research was directly linked to the 

review of the literature, the stated problem, and the intended outcomes of this study.  This 

qualitative case study format was also bound in a constructivist paradigm. The 

characteristics of qualitative research allowed the researcher to best understand the 

experiences of undergraduate women with mentoring (Denzin & Lincoln, 2011) and the 

constructivist paradigm allowed the researcher to identify varying views of the research 
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problem from the participant’s perspective (Creswell, 2014). Overall, a collective case 

study format allowed the researcher to address the collective case of collegiate female 

mentoring, while exploring the influence of the participant’s specific major, engineering 

(Yin, 2003).  Data collection steps included setting the boundaries and gathering data 

through semi-structured interviews and field notes.  The researcher also established the 

interview protocol and recording procedures (Creswell, 2014; Merriam, 2009).  Before 

this study began, approval was sought from the Texas Tech University and the study 

institution's Human Subjects Review Board.  The study began after official approval was 

received (see Appendix A and Appendix B). 

Data Collection Process 

The researcher identified potential participants as all women who were enrolled as 

undergraduate engineering students during the Spring 2016 semester at the study 

institution.  Individual emails (see Appendix C and Appendix D) were sent to all students 

who were at least classified as juniors or seniors in the engineering school as of the Fall 

2016 semester.  Over 300 emails were sent out, and a total of 21 participants responded to 

the researcher with interest in being interviewed after reading the Description of the 

Study/Consent Form (see Appendix E).  By selecting participants who met the inclusion 

criteria and also had experience with mentoring, the researcher purposefully selected 10 

participants for the study. 

All participants were asked about their preferred method of contact and the 

researcher then communicated to set up the date, time, and location for the in-person 

interview.  The researcher sent the interview protocol and questions (see Appendix F) to 
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all participants at least five days prior to the interview so that participants could prepare 

and ask questions pertaining to the study before the interviews. 

The primary data collection tool consisted of in-person, individual semi-structured 

interviews.  The goal of the semi-structured interview questions was to make sure all 

questions were asked in a clear manner and did not lead the participants into answering in 

a particular way (Merriam, 2009). Field notes were also taken by the researcher during 

each interview to capture body language and other nuances not able to be perceived over 

the audio recording. 

The researcher followed Creswell's (2014) steps for data collection with each 

participant: setting boundaries, collecting information, and communicating the protocol 

for record keeping.   The boundaries for this case study included the setting and the 

inclusion criteria for the participants (Creswell, 2014).  All information was collected 

through in-person interviews, which were audio recorded for accuracy using iPhone 

Voice Memo on the researcher’s phone.  For consistency in protocol, all participants 

were verbally reminded before beginning the interviews that their participation was 

voluntary, questions could be skipped, and the interview could be ended at any time.  The 

purpose of the study and the rights of the participant were also presented in writing for 

each student to read before beginning the interviews (See Appendix E).  Lastly, all 

participants were asked to choose their own pseudonym before the audio recording 

began. 
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 The interviews were conducted in-person and lasted between 45 and 65 minutes 

each.  In each individual interview, the interview guide was followed, but some questions 

were altered slightly and follow up questions were asked to get the best data to answer 

the research questions.  Additionally, each participant was fully respected at all times and 

the researcher continually looked for clues of any discomfort during the data collection 

(Creswell, 2014).  The interview questions were broken into three sections: demographic 

and educational background at the institution, experiences in engineering, and lastly, 

mentoring experiences.  The questions allowed the researcher to gain some insight into 

the experiences that shaped the student’s undergraduate experience, challenges and issues 

they have faced in their major, and overall how mentoring played a part in their current 

life and potentially future careers.  Member checking was used throughout as the 

researcher consistently ensured that she clearly understood the participant’s response, 

asking for clarification and verification throughout the interview process.  At the 

conclusion of each interview, the researcher graciously thanked the participant for her 

time. 

Data Analyses 

Data analyses were conducted in a manner consistent with Creswell’s (2014) 

recommended six steps.  The individual interviews were transcribed by the researcher 

within two days of each interview.  Parts of these transcripts were returned back to the 

participants as a second attempt to member check, which ensured credibility (Creswell, 

2014).  No adjustments to the transcripts were needed after the member checks occurred.  

After member checking was complete, all data were organized (Creswell, 2013).  This 
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required all interview transcripts and field notes to be organized in a Word® document so 

that data analyses could begin (Merriam, 2009).  

Next, the researcher read the data multiple times in order to become familiar with 

the content.  Then the data were processed as a collective unit and later from the 

individual participants’ perspectives.  The research questions were placed in a prominent 

place for reference and focus during data analyses.   

The coding process was started after several complete transcript readings by the 

researcher.  The researcher used coding techniques outlined by Saldaña (2016), which 

required preliminary formatting of the interview data into separate units each time the 

topic shifted.  Each unit would eventually be given a code, if necessary, and all like codes 

were grouped to see if a theme was emerging.  The researcher used a color coding system 

to mark similar thoughts/units by each code.  These codes were identified to the 

researcher by a letter, word, and colors that stayed consistent throughout the analyses.  

The researcher coded by hand after she organized all the data from the transcripts by 

interview question and then by research question in separate Microsoft Word® 

documents. 

Several attempts at coding were executed.  On the first run through, open coding 

was used to look for distinct concepts and categories in the text (Merriam, 2009).  The 

second investigation of the data attempted to utilize axial coding, which compared the 

unique concepts and categories from the first run through with the researcher’s own 

initial concepts and categories (Merriam, 2009).  The researcher used the axial coding 
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approach to make sure no themes were missed (Merriam, 2009).  During axial coding, the 

open codes were evaluated and then grouped together into like categories (Saldaña, 

2016). 

After the open coding and axial coding process was complete, the researcher 

transferred all codes into a table where the different themes and concepts could be 

adequately described.  Being able to see all the codes in a visual chart helped the 

researcher see how the coded data fit into themes.  Focusing on one research question at a 

time, the researcher copied and pasted the data into an outline format. 

Using the chart and outline, the researcher was able to pull all similar concepts 

into stand-alone themes and combine redundant thoughts into the same theme.  The next 

step was to write about all the themes in the findings section below.  This narrative 

conveys all the analyses’ findings and breaks down the findings based on overall 

headings and subsequent themes. 

Participant Profiles 

The setting for this study was a large, public, STEM (science, technology, 

engineering and math) focused four-year institution located in the unban metropolis of 

north Texas.  The participants were 10 undergraduate female engineering students, who 

were classified as either juniors or seniors.  Individual backgrounds and demographic 

information is included below in order to give the reader more context about the study 

participants.  This information was provided by the participants to the researcher during 
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the demographic questions included in the interview script.  All names are the participant 

chosen pseudonyms. 

Alex is a senior software engineering major.  She was motivated to come to the 

study institution based on a full academic scholarship and started as a pre-med 

biochemistry major.  She entered with a lot of transfer credits and found the classes she 

was taking such as Organic Chemistry and Quantitative Chemistry to be “way more 

stressful and way less enjoyable” than she wanted.  She switched to software engineering 

the second semester of her freshman year because she liked the logic side of 

programming.  She plans to get a job with a dream company after graduation and 

experience different aspects of where her career can go.  Her ten-year plan involves 

settling into her job and then “focusing on family” so she can “make a balance in her 

world.” 

Ana recently graduated from the study institution after completing her biomedical 

engineering degree in only three years.  She chose to attend the study institution due to a 

full academic scholarship and was influenced to choose engineering as her major due to 

her father having a Ph.D. in Mechanical Engineering.  She always felt pushed to do 

science and math by her parents.  For her, it was an “obvious choice” because she wanted 

to “do something that had a real payout.”  Her future goals are to attend graduate school 

at the study institution with leftover scholarship funds and then apply to medical school.  

When asked about her ten-year plan, she fully acknowledged that she will still be in 

school, but that is not overwhelming because she “has never known anything else.” 

Angela will graduate from the study institution after one more semester with a 
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degree in software engineering.  She transferred to the study institution after working 

towards her Associate’s degree to be a dental assistant at a nearby community college.  

Motivated by her interest in computers and her desire to do something completely 

different than dentistry, she chose to major in software engineering.  She is married and 

plans to work in industry after graduation, while her husband also completes a degree in 

engineering.  The two then plan to acquire engineering jobs outside of the United States.  

Angela is a first generation college student and stated her parents do not understand why 

she picked such a challenging major.  However, despite her classes being difficult, she 

celebrates every small win.  Her motto is: “If I get something right, I take it as okay, it’s 

the right step, just keep going.” 

Ariel is a recent graduate, who spent her entire college experience at the study 

institution.  She received a full academic scholarship to attend the study institution, but 

arrived unsure if she would like the institution and/or her choice of chemistry as a major.  

She ended up falling in love with the school, but was unhappy being surrounded by peers 

who were on the pre-med track and “only did stuff for their resumes.”  Her parents 

encouraged her to switch to engineering using the argument “if you're an engineer you 

can do anything.”  She switched to biomedical engineering because her first choice of 

chemical engineering was not an option at the study institution.  She admitted that it was 

a hard road and she would not advise incoming freshman who plan to go to medical 

school to choose this route, unless they wanted to work really hard.  Ariel has been 

accepted to medical school and wants to be a pediatric orthopedic surgeon. 

Jane will graduate with a double degree in computer science and software 
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engineering after one more semester of study.  She comes from a family where all her 

brothers studied engineering and it always seemed like the right path to follow.  She 

started in electrical engineering, but realized during her freshman year it was not a fit.  

She then switched to computer science and software engineering her sophomore year.  

She says she feels perpetually behind her peers, who already had experience in these 

fields.  She worries that she will not be able to get internships or a first job due to lack of 

experience.  Recently married, her ten-year plan involves getting experience through 

internships and, eventually, a first job.  If those two options do not work out, she and her 

husband will go abroad and teach in Italy because according to Jane, “American 

engineers have a lot of value and worth in other countries.” 

Mary is a senior international student studying computer science.  She applied to 

numerous domestic schools, and the study institution gave her a full academic 

scholarship.  Both her parents are textile engineers in India and she has always “loved 

math and science and hated English and history.”  Thus, she stated, “So I really need to 

just be an engineer.”  She started as a mechanical engineering major, but enjoyed the 

“pure logic” of computer science classes and switched during her freshman year.  She 

plans to get her Ph.D., but first work in industry with software development before she 

comes back to academia.  She desires a job that “will challenge [her] and allow [her] not 

to be bored.” 

Molly is a junior computer science major.  She first got interested in computer 

science during her AP Computer Science class in high school and wanted to understand 

more behind the science of coding.  She came to the study institution due to a scholarship 
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and to participate in the computer science honors program.  Her ten-year plan includes 

working at a company like Microsoft or Google.  She realized the first step towards this 

goal when she completed an internship at Microsoft during the summer.  Her plan is to 

acquire an internship with Google before her senior year. 

Nikki is a junior electrical engineering major, who stated that she chose to attend 

the study institution due to the campus culture of high academic success, smaller classes, 

and the unique mascot.  Her initial interest was in physics, but she gravitated towards 

electrical engineering after looking at the physics degree plan and the intense upper level 

class requirements.  After a few classes in engineering, she truly fell in love with her 

major and realized “it was going to be a passion of mine.”  She stated that electrical 

engineering has a “mind-blowing factor to it” and that “the mind-blowing just never 

stops.”  She describes her education journey in this way: “[I] keep getting farther and 

farther in this degree plan and [I’m] just like whoa, whoa.”  Her ten-year plan involves 

working for a company she loves and have them invest in her goal of getting a graduate 

degree. 

Paula graduated this past semester with a degree in computer engineering.  She 

remembers being interested in computers from a very young age and would play her 

brother’s video games any chance she got.  Her interest in coding continued in high 

school, and she took every class possible that involved computers.  She started her 

collegiate career at one of the flagship public institutions in Texas, but due to a personal 

relationship, chose to transfer to the study institution after her first semester.  Her 

experience with the Google Computer Science Summer Institute, after her senior year in 



Texas Tech University, Julie Murphy, December 2016 
 

 
95 

 

high school, opened the door to intern with Google numerous times during college and 

secure a full time job upon graduation with Google in Seattle. 

Sarah, a junior, is an international student majoring in biomedical engineering.  

Torn between a path in medicine and path in engineering, it took her until her sophomore 

year to feel comfortable in her engineering classes.  She told her professor in her first 

introductory engineering class, “I don’t know what I am doing here.”  Despite her dislike 

from the technical side of engineering, she still plans to pursue a Ph.D. so she can focus 

on research.  She stated, “All I know is that I don’t want to stop after undergrad and go 

get a job because I’m not a job type person.”  Long-term, research seems like a good fit 

because she desires to find a job where she can do something different every day. 

Findings 

Research Question #1:  Description of Mentoring Experiences 

Research question one sought to understand the mentoring experiences female 

engineering students had encountered up this point in their lives.  The analyses of the data 

from the ten participants produced two overarching themes: 1) knowledge of 

characteristics of mentoring and 2) experiences with different types of mentors.  Further 

data analyses allowed each theme to be broken down into several subthemes.  Regarding 

theme one, knowledge of characteristics of mentoring, the participants discussed this 

theme in four ways.  These ways are discussed as the following subthemes: offer higher 

level of support, desire to emulate, ability to provide direction, and informal structure of 

mentoring relationship.  Likewise, theme two, experiences with different types of 
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mentors, had four subthemes, including mentors before entering college, college faculty 

mentors, peer mentors, and professional industry mentors. 

Knowledge of characteristics of mentoring.  The first major theme that emerged 

from the data analyses of research question one related to how knowledgeable each 

participant was about what an experience in mentoring should include and what 

characteristics set it apart from just a “normal” relationship with a peer, faculty, or staff 

member.  Mary, a senior international student studying computer science, stated that her 

mentors are special and that she “seeks guidance and has faith that they will guide [her] 

in the right direction.”  Although the inclusion criteria for the participants stated that they 

must have had some prior experience with mentoring, the literature alluded to the fact 

that the term mentoring can have a wide range of qualities associated with it.  All the 

participants were able to not only define mentoring, but also describe their experiences in 

detail, including specific qualities they observed in their mentors.  In addition, nine of the 

ten participants described how the different characteristics of their mentors helped to not 

only shape their current experiences, but also helped them want to see those same 

characteristics in themselves.  Sarah, a junior international student studying biomedical 

engineering, revealed that her mentors “do make [her] look up to them and realize [she] 

does want to be there at some point in [her] life.”  These descriptions of mentoring 

allowed the researcher to start to see how these experiences had shaped these women’s 

lives and gave them added confidence.  Jane, a computer science and software 

engineering double major who came from a family of all electrical engineers, described 

her mentors’ impact: 
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I think they have played a major role in helping me decide what career path I want 

and how I want to approach it.  I was never forced to become an engineer, it was 

my choice and I think that was very helpful. 

Specific qualities that the participants described as being part of their mentoring 

relationships provided structure for the sub-theme discussion below and included the 

following: offer higher level of support, desire to emulate, ability to provide direction, 

and informal structure of mentoring relationship.  The subthemes for this research 

question allowed the researcher to see how familiar the participant sample was with the 

concept of mentoring.  The researcher found the similarities in how the participants 

described qualities of their mentors, based on their past and current experiences, to be 

very relevant to the purpose of this study. 

Provide higher level of support.  All the participants saw a mentor as someone 

who engaged with them in a way that provided a higher level of support than a friend or 

family member typically would.  Ana, who recently graduated from the study institution 

with a degree in biomedical engineering, described the mentor relationship as “falling 

outside the scope of normal expectations” and “a connection” that is different than one 

would have with just a professor or older student you only have one class with and never 

speak to again.  Alex, a software engineering senior who switched her major from pre-

med to engineering after freshman year, described a mentor as someone who would be 

the “backboard for a person.”  Jane stated that a mentor “helps you overcome obstacles 

placed in front of you.” She went on to give an example of a mentor’s behavior by saying 
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that “a mentor is not necessarily someone who would tell you how to bring up your 

grade, they are the person who keep you accountable [for bringing up your grade].” 

Mary pointed to a higher level of support when describing how she has served as 

a mentor to younger students on campus.  She stated that she would help them find any 

resources they needed and then spend quality time talking with them not just about 

classes, but about their personal life as well.  Creating a relationship, which included both 

professional or personal elements, was an element most of the participants alluded to in 

describing the idea of mentoring.  The participants had high expectations for the support 

these relationships could provide or provided in the past. 

Desire to emulate.  In addition to a higher level of support, four of the 

participants (Ariel, Alex, Sarah, and Angela) described a mentor as “someone [they] want 

to be like” and “someone [they] can see and act through.”  Ariel, who recently graduated 

from the study institution and is heading to medical school, stated that she looks for 

mentors that do something she is inspired by and thus, she wants to get to know them to 

find out how she can do something similar.  Similarly, Alex said she finds people she 

looks up to, but seem approachable enough to ask questions.  She connected the desire to 

emulate to needing a role model in her field of engineering.  She commented that “it is 

easier for people to imagine themselves in an industry when they see someone that they 

could potentially be.”  Angela, a senior studying software engineering, who transferred to 

the study institution from community college, agreed and was more specific in that she 

wants to talk to someone who is already in the industry and learn everything about their 

experience so she can carve a similar path.  Sarah was clear that she wants a mentor who 
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“makes [her] look up to them” and helps her identify how she can get to a similar point in 

her life. 

Ability to provide direction.  All ten participants indicated that a mentor’s role 

includes giving “guidance,” “advising” them on their path, “giving insight” in their 

decisions, and being someone “they can go to for advice.”  This idea of providing 

direction was described in different ways, but allowed the researcher to see how 

imperative this part of mentoring was for these women.  Mary stated that she “seeks 

guidance [from a mentor] and has faith that they can guide [her] in the right direction.”  

Angela also alluded to mentors guiding her “down the right path to make sure [she] 

doesn’t do the wrong thing and avoid things that could possibly just hinder [her].”  Mary 

talked about mentors from her past and stated, “They have always guided me in the right 

direction.” 

Eight out of the ten participants connected a mentor to someone who could guide 

them in a professional capacity.  Mary talked about mentors allowing her to open up both 

“professionally and personally.”  Mary was clear that “if [she] didn’t have the 

professional connection to [her] mentors, [she] would not be where [she] is now.”  She 

stated that she felt comfortable with her mentors because “they may not know all the 

answers, but they will find people to get [her] the answers.”  She knew she would get the 

guidance she needed because they were invested in her success.  Molly, a junior 

computer science major who was led to coding in high school AP classes, agreed stating 

that mentors “provide support and advice to people in either a personal or professional 

manner.” 
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Another interesting finding is that the five women (Ana, Paula, Ariel, Angela, and 

Jane) who have already graduated or are set to graduate at the end of the next semester all 

mentioned the professional link more than once in their description of mentors they have 

had.  It was clear that they had received more professional guidance or were seeing the 

need for a mentor to provide more professional guidance due to their career decisions 

being more imminent. 

Informal structure of mentoring relationship.  During the interviews, many of 

the participants classified their mentor experiences as informal over formal.  The 

overwhelming majority described their past, current and predicted future experiences 

with mentoring to be informal.  Ariel stated that she typically finds someone “to ask 

questions to and see what [she] can do from there.”  She said that she had known people 

to find a formal mentor and there was a process for asking them to be their mentor and 

setting expectations for meetings, longevity and behavior for the mentee and mentors, but 

most of her peers did not go that route.  Molly agreed and stated, “I think most of it has 

been informal mentoring like just asking some older students in my major which 

professors to take, finding out what their experiences have been like, and what they end 

up doing with their degree.” 

Sarah described a mentor as someone who is “not coaching her or teaching her, 

but more just helping her in any type of situation.”  She likes mentors who can be flexible 

and informal enough to just help her when she needs it.  She talked about how busy she 

and all her classmates are in their engineering classes.  Sarah stated that formal mentoring 

programs sometimes put her off because they seemed too time-intensive. 
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Nikki, a junior and one of the few female electrical engineering majors at the 

study institution, agreed and described her ideal mentoring relationship as “relaxed” and 

“a friendship” where you did not feel like you were going to be “judged for being scared 

or having lots of questions or going off the grid every now and then.”  But she did clarify 

that her mentor relationships with faculty typically started off very formal, but the most 

impactful ones evolved into a more informal mentoring relationship.  She described a 

significant moment with one of her professors, “I high fived him because I got the design 

right and he was so excited and I was so excited and it was like this really geeky 

moment.” 

Two of the participants (Paula and Alex) said they took part in “formal” 

mentoring programs through internships, but they felt the execution of the program ended 

up being more informal.  Paula, who recently graduated with a computer engineering 

degree, had many mentoring opportunities through her ongoing connection with the 

Google Computer Science Summer Institute throughout college.  She stated that these 

initiatives in mentoring were meant to last a set amount of time with the pairs talking at 

least once a week.  Both Paula and Alex stated that they ended up using Skype™ to meet 

with mentors sometimes every other week or sometimes multiple times in one week.  

They would also email or chat online virtually.  In explaining the informal nature of the 

set-up, Alex said, “If you want to talk a lot, then you talk a lot.  If you don’t want to talk a 

lot, you don’t have too.” 
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Overall, the participants were open to trying informal and formal opportunities, 

but the findings revealed that the participants talked about the experiences more 

favorably if there were fewer guidelines and more flexibility inherent in the experience. 

A second theme that emerged from the data analyses of mentor experiences for 

female undergraduate engineering students was the variety of different types of mentors 

the participants found connections with before college and during their college 

experience.  When describing their experiences with mentoring, the researcher found that 

this group of ten participants found mentors in different parts of their life, and individual 

participants even had some concurrent mentoring experiences.  Ariel stated that she has 

found mentors outside of her major.  She said, “They don’t necessarily have to be 

engineering.  It’s just people that are positive, I feel they can try to take instances and 

spin it to their own way.”  Nikki found mentors in fellow students.  She described her 

mentor group: 

Whenever it was like other students, grad students, people that just wanted to help 

their community, it was very informal, which I did like about that and we could 

go and relax somewhere.  It gave me a place to process and whatnot.  

Mary was clear that most of her mentors were professors, and they had heavily 

influenced her decision to eventually return to academia for a terminal degree.  Molly 

found both professional and peer mentors through attending the Grace Hopper 

Conference.  This conference hosts over 15,000 participants and is designed specifically 

to support women in computing fields. 
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Participants portrayed such a range of mentors including high school teachers, 

family members, bosses at jobs during college, upper classman, recent graduates, 

industry professionals they only met through online programs, peers they met at 

conferences, and faculty they encountered in the classroom and through co-curricular 

activities.   The breadth of mentoring experiences of only ten participants was impressive 

and continued to reveal how impactful these relationships had been and continue to be for 

these women.  The variety of experiences also allowed the research to divide this theme 

organically into four subthemes: mentor relationships before entering college, college 

faculty, college peers and professional industry mentors.  Below is the evidence of the 

different types of mentoring the participants experienced. 

Mentor relationships before entering college.  Half of the participants described 

a mentoring relationship that started before they began their undergraduate career.  For 

Ana, Ariel and Alex, they all had parents in the engineering field.  Their parents’ advice 

was advantageous in helping all three pick engineering as a major (Ariel switched to 

engineering late sophomore year), but only Alex actually plans to work as an engineer.  

Arial and Ana both plan to go to medical school and were very clear that their parents’ 

experiences did impact their decisions.  Ariel stated, “My mom’s huge in my life because 

she’s a women engineer and I’m inspired knowing all that she has overcome in that 

industry.”  Ana also described her family friend who is a dentist as a mentor.  She stated 

that she worked for her for two summers in high school, and this family friend was one of 

the only people she could be candid with about her fear of not getting into medical 
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school.  She credits her mentor with really showing her how “convoluted medicine can 

be,” but also telling her to “chase the impossible.” 

Two participants were heavily impacted by mentoring relationships that started in 

high school.  Angela, whose parents did not attend high school or college, was held 

accountable in high school by a teacher, who was a former electrical engineer.  She was 

able to ask him questions about degree plans and he explained the differences between 

computer science and software engineering.  Paula credits her high school AP Computer 

Science 2 teacher for being the biggest influence and cheerleader to investigate computer 

science and eventually major in it in college.  She became more of mentor to Paula when 

she encouraged her to apply for a program through Google that was aimed at minority 

students in computer science.  Paula has no doubt “this program was a huge turning point 

in [her] life” and she is very clear that she would not have known that opportunities like 

this ever existed without her mentor. 

College faculty.  Three of the participants named multiple faculty members at the 

study institutions that had served or are currently serving as mentors for them as 

undergraduates.  Mary was heavily impacted by her discrete math professor (Dr. M), who 

identified her talent and enthusiasm for math after she did well in her class.  She was 

invited to tutor in the math lab, help with summer camps, and eventually participate in 

campus research due to this mentoring relationship.  However, Mary states that the most 

important part of the mentoring relationship for her is that whenever she questions her 

abilities, Dr. M will tell her, “you have made it this far and you can do it.  Obviously you 

have proven you already can.” 
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Ariel and Nikki also credited professors with being mentors at the study 

institution.  Arial says some are better encouragers than others, but she appreciates one in 

particular, Dr. P., who is notoriously calm.  She can go to him practically in tears and he 

will say “It’s okay, we’ll figure this out one step at a time.” 

College peers.  Seven out of the ten participants used peer mentoring examples to 

explain their experiences with mentoring.  An institutional mentoring program called AES 

Mentor Program was named by four different participants.  These participants had 

received an upper classmen mentor as freshman and it was impactful enough to make 

them apply to be mentors after their freshman year was over so they could in turn mentor 

incoming freshman.  The opportunity to be a mentee and then be a mentor was very 

attractive to these women. 

Three of the participants discussed their experiences meeting fellow students that 

had become mentors informally through doing research on-campus or working at an on-

campus job.  Six of the participants cited joining student organizations at the study 

institution as great opportunities to meet fellow classmates that were further along in their 

majors and could give good advice about the journey.  Alex stated that her decision to 

join Women Who Compete and Women in Technology not only allowed her to meet peer 

mentors, but opened the door to professional mentors as well.  Sarah met the president of 

the Vietnamese Biomedical Engineering Society at her first meeting as a freshman and a 

mentoring relationship formed from there. 
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The participants also described opportunities to meet peer mentors outside of the 

study institution.  Paula attended a conference for the Empowering Leadership Alliance 

Club and was assigned a roommate from another institution.  The connection was very 

influential.  Paula describes why: 

She was an amazing influence on me because she had already done an internship 

at Intel, she was about to do an internship at Microsoft, she had her own 

photography business, [and] she made amazing websites.  She was an amazing 

person; she was a black woman.  I saw her as a huge motivation [and] huge 

influence on me as well.  Like oh she can do it, of course I can do the exact same 

thing.  It’s not out of the realm of possibility. 

Paula was also surprised when she found a peer mentor through an internship 

program at Google.  She thought she would find mentors in the professional staff she was 

working with, but instead she was motivated to work harder by a fellow intern.  She was 

timid and afraid to speak up, but a fellow intern encouraged her and helped her see her 

potential to really impress her employers.  Mary described similar experiences with 

meeting peers at the Grace Hopper conference that she attended after her sophomore 

year.  She was able to meet so many amazing women and the ones she kept in touch with 

continued to advise her on next steps in her education and future career. 

Professional industry mentors.  The last theme in this category is professional 

industry mentors.  The participants connected with these types of mentors in a diverse 

range of avenues.  Seven of the ten participants described mentoring experiences in this 
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category.  The five participants who had completed their senior design projects talked 

about the “corporate mentors” that were assigned to their groups through these projects.  

Only one had a continuing relationship with her “corporate mentor” once the project was 

complete.  Overall, the participants appeared disappointed that this opportunity did not 

turn into some full-fledged mentorship opportunities. 

Two of the participants (Molly and Paula) took part in a formal mentoring 

program through their Google internships and were able to learn not only about coding, 

but the company and about the career path of their mentors through these experiences.  

These relationships made them feel more confident in their choice to pursue computer 

science.  Ariel also credits mentorship with her changing career paths.  She applied to 

work at a summer camp and during the camp she was allowed to shadow doctors in all 

disciplines.  She realized the impact she could make in this field and knew medical 

school was her next step.  She states, “I wanted to be a doctor, I wanted to have 

interactions with the patient.  I wanted more of a people based job rather than business, 

and political and corporate stuff.” 

Alex was able to get connected with an organization of professional women called 

Technology Ball due to her membership in a campus organization called Women Who 

Compute.  She was one of the only students that attended the event and got to connect 

with almost exclusively female industry professionals.  She found two mentors through 

this group.  She also connected online through a program marketed to students at the 

study institution called MentorNet.  It matches female STEM students with professionals 

all over the country for an online mentoring experience. 
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Lastly, Mary met many potential mentors when she attended the all-female 

computer science related Grace Hopper conference after her sophomore year.  She was 

able to connect with speakers after sessions and ask intentional questions that helped her 

make choices moving forward. 

Summary of Themes: Description of Mentoring Experiences 

The themes that support research question one help set the framework for the 

purpose of this study which is determining how mentoring affects female undergraduate 

engineering students.  It was very favorable that all of the participants were able to 

describe their mentoring experiences so easily.  The majority of the participants described 

a mentor as someone who offered a higher level of support, was potentially someone to 

emulate, provided direction in both personal and professional matters and built 

relationships through informal means.  Additionally, the participants were all able to 

describe a variety of mentoring experiences.  The majority of the participants found peer 

mentoring to be influential in their undergraduate experience.  Half the participants stated 

that teachers and family members prior to entering college served as mentors.  Only three 

of the participants found faculty to serve as mentors compared to seven out of ten 

participants who described professional mentors that they encountered through 

networking or formal internship mentor programs. 

The data connected to research question one made it clear that mentoring was a 

concept that the participant were very familiar with and that they had already taken 

advantage of mentoring experiences.  The data connected to research question two 

allowed the researcher to see how the participants are finding these mentoring 
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experiences and if they are connected to their engineering experiences.  The next section 

will explore how female engineering students found mentoring opportunities during their 

undergraduate college experience. 

Research Question #2: Availability of Undergraduate Mentoring Opportunities 

Research question two sought to understand how female engineering students 

described the availability of mentoring opportunities afforded to them during their 

undergraduate experience.  The analyses of the data from the ten participants produced 

one overarching theme, level of convenience in finding mentoring opportunities.  Further 

data analyses allowed this theme to be broken into several subthemes.  Participants 

described this theme in six ways: opportunities at the study institution, opportunities 

outside the study institution, engineering opportunities not leading to mentoring, overall 

lack of opportunities, motivation as a factor for finding mentoring opportunities, and 

interconnectivity of mentoring opportunities. 

Level of convenience in finding mentoring opportunities.  When asked to 

describe their experiences finding mentoring opportunities as undergraduate engineering 

students, participants were able to describe how they found opportunities or were not able 

to find opportunities.  The participants discussed both on-campus and off-campus 

opportunities.  They also talked about significant experiences in their engineering journey 

which they hoped would end in mentoring opportunities.  Sometimes this occurred, most 

of the time it did not occur.  Overall, the participants were divided on how available 

mentoring opportunities were to them.  Ariel stated it best, 
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So how available are mentors here?  I guess you have to be proactive about it.   

There wasn’t any time when they’d [professors] would say “come to my office 

and talk about your career path” or “come meet with me and talk about a project 

you want to do.” 

Opportunities at the study institution.  Half of the participants were able to 

describe mentoring opportunities that were available at the study institution.  Ariel and 

Nikki stated that there were a limited number of their engineering professors that had an 

“open door” policy and were willing to serve as mentors.  However, Sarah slightly 

disagreed stating that is was hard to find a professor to give particular career advice 

because that required them to have the student’s same background.  She had one friend 

who was able to find “a professor of his liking who had the same background major and 

he made him his mentor.”  The professor was then able to “guide him through the process 

of undergraduate classes and his graduate applications and everything.”  She described 

this friend as “very lucky.” 

Other participants described other on-campus experiences with mentoring.  Alex 

stated that the study institution provided a lot of opportunities through the career fairs and 

internship fairs help on-campus.  The engineering school hosting its own internship fair 

was super helpful to Alex, who got to practice her networking skills and was able to 

secure two interviews from the experience.  She remembers an upper classman telling 

her, “Make sure you go there.  Even if it’s just for face value so you can practice talking 

to them and building relationships, then you should go to it.” 
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Angela and Molly credited a student organization, Women Who Compute, with 

providing mentoring opportunities.  Angela described a mentoring event held on-campus 

where industry mentors were at a set of table and the students switched so they could talk 

to each professional about their experiences and ask questions about their careers.  Molly 

joined Women Who Compute saying, “It is so nice and welcoming, and we really support 

each other in engineering, which is a nice micro-community to be a part of and go to our 

events and things together.”  She described the events of the organization as being very 

diverse ranging from social, to volunteering, to speed mentoring events to speakers from 

industry “who gives advice on being a female in technology.”  Molly also talked about 

how the organization invited recent alumni back who are already finding success in their 

occupations.  The importance of this kind of mentoring is clear to Molly who stated, “It 

really helps us see where we could be in a couple years if we just stay focused on our 

majors.”  

Sarah stated that the engineering school holds talks each week on different topics 

including career advice, networking practice, resume reviews, etc.  These are open to 

everyone, and although she did not attend as many as she would have liked, she 

appreciated the opportunities to learn about these important topics. 

Nikki has also had very positive experiences in engineering through her 

involvement in the IEEE (Institute of Electrical and Electronics Engineers) lab at the 

study institution.  When she is designing with IEEE “that’s the happiest [she’ll] ever be.”  

She described different projects by saying, “It’ll either be like a band-pass fields or 

something simple like that or an RF amplifier.”  Having success in IEEE has given her 
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confidence in her major, in addition to a group of close mentors who motivate her and 

lead her in the right direction. 

Three of the participants (Ariel, Mary, and Sarah) mentioned the AES Freshman 

Mentoring Program as a great opportunity on-campus.  Although this organization was 

not exclusively for engineering students and did not guarantee being mentored by a 

fellow engineering student, it still allowed new students to campus to be introduced to the 

idea of mentoring as a way to be successful at the study institution. 

Opportunities outside the study institution.  Most of the participants were able to 

name at least one mentoring experience only loosely connected with the study institution.  

These were described in more detail under the findings of research question one.  

However, this question allowed the participants to make the connection that even the 

opportunities they took part in off-campus were a direct result of being enrolled in an 

institution of higher education and some directly because of their engineering major. 

After she committed to applying to medical school, Ariel talked about her ability 

to shadow doctors due to her connection to the pre-med office on-campus.  After 

shadowing an orthopedic doctor, she talked about how moved she was to discover “that 

there needs to be so much done in the field and [she] knew there had to be better ways to 

work on the misalignment of children’s bones.”  The doctors she met were very 

encouraging of her ideas and how she could eventually influence the profession. 

Alex agreed with her opportunities having a connection to the study institution 

when she recounts her seeing a flyer in the halls of the engineering building to apply for 
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the Grace Hopper conference a day before it was due.  She knew she wanted to attend 

due to hearing about other people’s experiences, but needed a letter of recommendation 

to make her application complete.  Due to her relationship with one of her engineering 

professors outside the classroom, she was able to secure a recommendation and a spot at 

the conference.  Her attendance opened doors to opportunities to meet other professional 

mentors and being surrounded by women engineers at the conference “solidified my love 

for engineering.” 

Engineering opportunities not leading to mentoring.  Half of the participants 

named campus engineering opportunities as some of the most significant experiences in 

their major, but expressed disappointment that these experiences did not lead to 

mentorship opportunities like they had hoped.  The researcher found it interesting to see 

how different participants defined the word significant.  Paula discussed joining different 

engineering-based student organizations throughout her undergraduate experience.  She 

unfortunately did not find any of them to add value to her engineering experience by 

providing mentorship.  She attended one meeting each of the hydraulics team (she felt 

ignored), engineering honor societies (would require too much time for not much return), 

and Society of Women Engineers (listened to one good speaker, but never returned).   

Paula lamented that she “probably should have given [Society of Women Engineers] a 

second shot at an event or something like that, but it’s really hard when you are so busy.” 

Four out of the ten participants mentioned their senior design project as one of the 

most significant engineering experiences they took part in and one they expected to find 

mentorship through.  The participants described the project as happening in one of their 
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final two semesters.  All students were placed in a small group and connected to an 

industry partner.  The industry partner representative(s) served as “corporate mentor(s)” 

and the project manager for the group.  The corporate mentor then works with a group of 

students as they solved an engineering problem together.  This project was heavily 

anticipated by Ana, but “the project did not go in the direction she was expecting.”  She 

explained that normally the project involves some combination of biomedical engineering 

combined with mechanical or electrical engineering.  However, hers was “a weird hybrid 

that wasn’t quite as in depth as I thought it would be.” 

Ariel was also disenchanted with the senior design project, despite her describing 

it as having “lots of positive things, as well as negative things.”  Ariel grew tired of trying 

to remain positive for her group, when everyone else expressed negativity when it “would 

take a long time to make things work.”  She realized that this may be exactly what 

working in industry might be like and stated “things aren’t what you expected them to be 

when you actually get out there and do things.”  Her experience in her senior design 

project is what solidified her resolve to go to medical school.  Overall, only one 

participant had the corporate “mentor” who established a true mentoring relationship with 

her after the senior design project was over.  This was perceived by the participants as a 

missed opportunity. 

Overall lack of opportunities.  Despite the majority of the participants being able 

to discuss taking part in a diverse set of mentoring examples both on-campus and  

off-campus, six of the participants still expressed frustration with the lack of 

opportunities that existed at the study institution in regards to mentoring.  Ana stated 
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early in her interview, “I don’t know that there’s any one person out there who would 

have been a great help to me.”  She was frustrated that engineering was such a time 

intensive and demanding major that it left her little time to explore her career 

opportunities.  She felt very unprepared to make decisions about choosing between going 

to graduate school or medical school. 

Jane agreed with Ana in that she feels like she has little support or opportunity.  

She stated that she feels very alone in her quest to get connected to mentoring 

opportunities and find internships to help her career journey.  Jane, an international 

student, said, “Connections are very hard over here [in the US], because everyone is 

scared of helping you because it may bring their reputation down if you’re not that good 

of an intern or hire. I have found no support from my community or [the study 

institution].”  Nikki agrees that finding internships is an overwhelming task.  She had so 

many questions when she started putting resumes out.  “You would get no callbacks for 

the longest time.”  She grew frustrated not knowing who to talk to about why her search 

was not going well.  She admitted that once she connected with a certain staff member in 

the Engineering School’s career center, she started to find support.  She just wished she 

had known to go there from the beginning. 

Ariel took a different stance on the lack of availability by stating that there were 

almost too many opportunities to get involved as a freshman, but it was hard for her to 

determine what were the right choices to make.  She summarized her feelings by saying, 
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It’s really hard when you’re an undergrad to know what to do.  Hindsight is 

20/20, you know.  Like a senior, you can see I would have been so much more 

proactive as a freshman and sophomore, went out there more, met my professors.  

But everything is really scary and big when you first join.  You come out of high 

school and you don’t really know what is going on.  I was part of the Freshman 

Mentor Program and this it was really good.  I wish I’d had like a big sis or 

something like that.  I definitely try to push my mentee’s to see their professors.  

They’re not scary, just go knock on the door.  

Angela, a transfer student, missed much of the initial buzz of freshman 

opportunities, she wishes that the engineering school would put on more events to 

connect undergraduates to outside experiences.  She would make the time to attend.  

Right now, she depends on student organizations, like Women Who Compute, to give her 

those opportunities such as speed networking and specific career-focused topics.   

Sarah described a lot of students’ dependence on the engineering school’s 

academic advisors for guidance and almost a mentor-type role.  However, “they are not 

going come out and say ‘we are here to help you’ kind of thing.”  She cautioned that the 

advisors are not very knowledgeable unless the question directly involves an academic 

course.  She stated that this is the reason it is so important to find a mentor who can say 

“Hey, I’ve done this before.  You should try it too and this will all work out.” 

Motivation as a factor for finding mentoring opportunities.  Throughout the 

discussion on the availability of mentoring opportunities, the topic of student motivation 
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emerged.  Three of the participants were able to connect the availability of mentoring to 

one’s motivation to look and keeping looking, even when the opportunities may not be 

right in front of you.  Ariel was very candid in saying that her professors were really 

open.  She states, “Their offices were always open and they were available to talk.  How 

much I took advantage of that with biomedical engineering, I don’t know besides 

homework help.  I should have been more proactive.”  Sarah agreed and stated that the 

study institution,  

has all the opportunities, but I feel you have to make yourself accessible to them.   

It’s not going to come and knock on your door, in my opinion.  I have talked to a 

lot of friends and I have asked them, ‘Why don’t you join a research lab?  Why 

don’t you participate on this dance team or in this organization?’ I’ve realized that 

not everyone wants to do it.  A lot of people I know just want to stay home, do 

classes, go to parties on Friday nights, and be done with it. 

Interconnectivity of mentoring opportunities.  In addition to the connection to a 

participants’ motivation, three of the participants were able to discuss how interconnected 

their mentoring opportunities were.  One opportunity leads to another and so forth. Mary 

was overwhelmingly grateful for taking the role as president of the Society of Women 

Engineers.  Due to this role, she was introduced to an engineering professor, Dr. S, who 

invited her to attend to the Women in Technology Summit.  While at the Summit, Dr. S 

introduced her to Dr. M. who helped Mary get involved in several undergraduate research 

labs.  Dr. M. is now helping Mary decide if graduate school and a Ph.D. are in her future. 
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Alex was able to make a similar connection describing how she applied for a 

random internship that she ended up working during the summer between classes.  She 

was able to meet the CIO of the company who connected her to a non-profit organization 

called Technology Ball.  Technology Ball raises money for a virtual mentoring hub called 

MentorNet.  Alex was able to meet potential mentors in person through her work with 

Technology Ball and online through MentorNet.  One of these professional mentors also 

introduced to the Alliance of Technology and Women.  Alex is confident that she would 

never have heard about these opportunities or been brave enough to engage in them if not 

for the CIO’s influence at her first internship. 

As a pre-med freshman, Arial met the Associate Provost, Dr. I. in her freshman 

seminar.  She made time to talk to Dr. I. during that first year and even when she 

switched her major to biomedical engineering.  Dr. I. introduced her to many industry 

professionals in both medicine and engineering.  These opportunities to shadow both 

types of professionals led her to eventually choose to go to medical school.  Ariel 

remarked several times throughout her interview how the relationships she formed early 

on at the study institutions did not seem like typical mentors, but looking back that is 

exactly what they were.  She is so thankful for the way they affected her confidence in 

choosing a career path. 

Summary of Themes: Availability of Undergraduate Mentoring Opportunities 

The theme of the level of convenience in finding mentoring opportunities was 

able to support research question two with a vast amount of data.  Overall, the subthemes 

discussed the participants’ perceptions of the availability of mentoring opportunities.  
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There was no clear majority in answering research question two.  Some participants 

clearly described opportunities for mentoring on-campus and off-campus.  These 

narratives were contrasted with participants who felt no opportunities for mentoring or 

guidance existed on-campus or were disappointment in engineering opportunities not 

leading to mentorship.  This divisive finding led the research to look into more themes 

from this data.  The researcher discovered that several participants were able to see that 

one’s level of motivation can affect the number of opportunities one might find, as well 

as how one mentoring opportunity can open doors to many more. 

The data connected to research question two revealed a variety of opportunities to 

find mentoring for these female undergraduate engineering students and also uncovered 

some behaviors that may have helped some of the students be more successful in finding 

mentoring relationships.   In the next section, the researcher describes how the 

participants benefited from the mentoring relationships they had already established or 

what skills they hoped future mentoring relationship would add to their development. 

Research Question #3: Benefits from Participation in Mentoring Relationships 

Research question three sought to understand what female undergraduate 

engineering students perceive are the benefits of participating in a mentoring relationship 

during college and in their first jobs after graduation.  The analyses of the data from the 

ten participants produced three overarching themes: 1) benefits from existing mentoring 

relationships, 2) helping transition to life after college, and 3) future role of mentoring in 

one’s career.  Further data analyses allowed each theme to be broken down into several 

subthemes.  Regarding theme one, benefits from existing mentoring relationships, the 
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participants discussed this theme in three ways: skills gained, questions answered about 

college and questions answered about career paths.  Theme two, helping prepare to 

transition to life after college, had two subthemes, including easing nervousness and 

aiding confidence.  Lastly, theme three, future role of mentoring in one’s career, was 

discussed by participants in two ways, acclimation to new jobs and paying it forward. 

Benefits from existing mentoring relationships.  When asked about the 

personal and professional benefits of participating in a mentoring relationship during 

college and in their early career, the majority of participants described these relationships 

as helping them grow into the people that they are today.  Mary states,  

I would not be the person I am right now if I did not meet the mentors I have had 

so far.  I do not think I would be anywhere close to where I am if I did not meet 

these people, who have helped me grow in more than one way.   

These relationships were able to increase their confidence, illuminate needed skills, and 

answer questions about next steps. 

Nikki did not hesitate in describing how mentoring benefited her and sets her 

apart from her colleagues.  She says,  

I think it will set me apart because of being able to work with so many other 

people and also kind of knowing some things before going out there is really 

helpful.  You know, like how to act in the office at all times and practicing that 

before getting out there.  I had the practice already with starting to act like that 

and getting with the right programs. 
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Skills gained.  Nine out of the ten participants were able to verbalize multiple 

skills they had enhanced through their mentoring experiences.  The one participant (Jane) 

who did not have any significant mentoring experiences was able to verbalize skills she 

thought mentoring might enhance for her. 

Eight out of ten of the participants alluded to their patience and perseverance 

being enhanced by their mentoring experience.  Ariel credits professors for teaching her 

that engineering is a complicated field and “if you get stuck on a problem you’re not 

going to walk away until you solve it.”  She along with Nikki were clear that they learned 

that engineering problems are “sometimes going to take you forever.” 

Half the participants talked about their increase of self-awareness.  Sarah said, “I 

have learned that I am really good at some things and not as good at other things.”  This 

has helped her learn what direction she wants her career to go in.   This same skill set was 

mentioned in by Nikki in how to care about those around you and being self-aware that 

your needs are not always the priority.  Paula learned that she was not a great 

communicator.  A mentor pointed this out to her, and thus she was able to find ways to 

practice these skills moving forward. 

Success skills such as how to network, time-management, organization, and 

thinking outside the box were cited by five of the participants (Alex, Jane, Sarah Mary 

and Paula) as being improved through peer mentoring opportunities.  Mary stated that her 

mentors on-campus and off-campus were able to help her increase her curiosity of what 

she never thought was possible.  Her professor, Dr. M., helped her think outside the box 
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of her obvious talents and uncover her skill set and passion for teaching other students in 

the discrete math lab.  This lead to teaching high school summer camps and being in 

charge of a research lab.  Nikki also was able to look outside the box of her reliable 

strengths and learned that teaching was a passion through being a mentor in the IEEE lab.  

She explained what skills teaching has helped her gain, 

Teaching has definitely help me work with other people, having to change how 

I’m saying things that’s good for your career.  How to deal with difficult situation, 

how to deal with [other people’s] issues, and just how to write a really good 

resume. 

The last skill that seven of the ten participants mentioned was the ability to look 

for new opportunities, regardless if one experience does not work out the way they 

expected.  Ariel and Mary both specifically stated that they always look for a way to 

connect one mentoring opportunity to another.  They identify skills in their mentors that 

they want to emulate.  They then ask questions and find opportunities to work on those 

skills. 

Questions answered about college.  The majority of the participants mentioned 

that in addition to enhancing their skills, their mentoring experiences helped answer 

questions they had during their undergraduate journey.  Peer mentoring was mentioned 

by seven out of ten of the participants as the best source of answering their questions 

during their college years.  They reached out to other students to ask about which classes 

to take or professors to connect with.  Three participants mentioned that they discussed 

fears about the upcoming senior design project with older students in the semester 
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leading up to it.  Jane reached out to fellow students to learn how to prioritize her time 

and learn to be on task.  Sarah was in contact with recent alumni she knew from her 

classes to ask questions about getting involved in undergraduate research and about how 

early they decided to pursue careers in research.   Mary also asked many questions about 

going down the research path to the peer connections she made at conferences to help her 

decide which path to pursue. 

As mentioned in the previous findings, the AES Freshman Mentor Program was a 

great starting point for half of our participants who learned from peer mentors which 

clubs to join, how to find their academic advisor, how to pay bills and overall, how to 

survive as an engineering major at the study institution. 

Questions answered about future career.  Seven of the ten participants described 

questions their mentors had answered about their upcoming career journey.  Molly, 

Nikki, Jane, and Sarah asked broad questions about how their mentors knew what they 

wanted to do in the future, and if they ever worried about now being able to get hired.  

Sarah also discussed her strengths with her mentors and how she could leverage those in 

her career.  Four participants (Mary, Alex, Angela, and Molly) asked etiquette-related 

questions, what questions to ask at an interview, and what topics to avoid.  Alex also 

wanted to know about salary ranges saying, “I think my problem is I don’t necessarily 

know what the salary should be, so then if I were to negotiate, I wouldn’t know what to 

ask for.” 
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Mary and Ana discussed their graduate school plans with their mentors and how 

to know if they were making the right decision for the long-term.  Ana asked about tips 

for handling the stress of applying to medical school compared to Mary, who was more 

concerned if she should work before she headed down the doctoral degree path. 

Two participants mentioned asking their mentors about the gender gap in 

engineering and how it had affected their career.  Nikki stated, “Sometimes you need a 

female mentor to talk about the stuff that’s really important, like am I going to get hurt in 

this career because it’s my dream career, but can I have a real life too?” 

Preparing to transition to life after college.  This finding also explored how the 

participants were feeling about the transition to their next step after college graduation.  

The participants stated that their mentoring experiences influenced their current feelings 

either as graduates or soon-to-be graduates.  Paula describes how important her college 

mentors were in helping her make the transition to career after graduation.  She states 

My parents had always been super supportive, my friends had always been super 

supportive of me as much as they can.  But I’d never been told by people in my 

field that I was good at what I did.  I never really truly realized it.  I had to be 

reminded I guess that I was actually good at what I did. 

Alleviating nervousness.  Eight of the participants verbalized their nervousness 

about moving into their lives post-college.  Ariel, Sarah, Angela, and Nikki explained 

that their identity was so heavily invested in their past success in the classroom and they 

were concerned how to move into a world that does not give grades for each assignment, 
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but evaluates you on so many other factors.  Ariel humorously stated, “School is my jam, 

I’m nervous to leave what I’m good at.”  Nikki shared the same sentiment by stating, “All 

the sudden you have these fears about yourself because your success is solely based on 

grades.  You don’t know how that will translate into the working field.  You begin to 

doubt yourself saying ‘Can I do this?’”  Sarah followed up by saying that her mentors 

have seen this nervousness and helped bring out those little skills in her that make her 

feel good about herself and teach her that she can do the tasks required.   The majority of 

the participants shared Sarah’s thoughts crediting their mentors in helping to ease their 

nervousness about their next steps. 

Paula described her nervousness as being in the past thanks to her mentors in her 

Google internship.  She remembered that “at the beginning of the summer I was timid, I 

didn’t ask as many questions as I should have, I wasn’t nearly as forth right with my host.  

Future internships, I remembered that first summer and let it guide my behavior.” 

However, now that she has taken a full time job offer with Google, she still has moments 

when she realizes she is “surrounded by the smartest people in the industry.”  She has to 

fight the feelings that she does not belong and has mentors remind her that if she did not 

belong, she would not work at Google. 

Aiding confidence.  Nine of the ten participant’s talked about an increase of 

confidence stemming from their mentoring experiences.  Three participants (Ariel, Alex, 

and Molly) credited their mentors for convincing them that they really could succeed in 

engineering despite its rigor.  Alex remembers her mentor telling her, “You do have the 

ability.  One day you’re going to be hiring me.”  She began to believe in herself in a 
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deeper way saying internally, “Oh yeah, [I] can do this if [I] really stick to it.”  Molly 

knows she has become more confident overall, but stated that her mentors helped her 

determine that she majored in the right field.  Mary gained confidence in her knowledge 

base.  Her faculty mentor reminded her that she had a lot knowledge to share and should 

not to be afraid to do so. 

Four others credited mentoring through their internships for giving them a needed 

boost in confidence.  Molly stated that being able to get that internship [at Microsoft] 

made her feel more confident about finding opportunities in the future and being able to 

get jobs at other big companies.  Nikki found that she can hold her own when talking to 

any kind of engineer.  Alex remembers a mentor telling her that her internship employer 

and eventually full time employer would not expect her to know everything.  Just 

realizing that she would learn on the job gave her a huge confidence boost.  She mused 

about lessons learned through her mentoring experiences, “I think my confidence level 

has risen some [during undergrad], but it’s also learning that even when my confidence is 

low, if you take time and initiative and find the right people, I can build it up.” 

Only one participant stated that her confidence had decreased severally  

during her time attending the study institution.  She was also the first to say that 

mentors could have made all the difference in her self-esteem as an engineering major, if 

she had just been able to connect with some. 
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Role of mentoring in participant’s career.  The last part of this finding explored 

the participants’ views on future mentoring in their careers and what role it may play.  

Ariel was very clear about her view on mentoring post-college,  

I think it will play a huge role.  The most important part of my education moving 

forward is going to be through mentoring.  I would say that anyone after their 

bachelor’s [degree], it’s going to be the most important part of their education.  If 

you go into a job or a Master’s or PhD, you stop having classes and you have to 

find other people to help you that you want to be like.  It’s less about doing well, 

and more about what kind of person you want to be in the workplace.  

Acclimation to new job/environment.  The participants discussed personal 

benefits and lessons they perceived that they would learn from mentors in their first jobs 

or next steps post-graduation.  Nine of the ten participants described a variety of ways 

mentoring would affect them in these early career years.  Six of these intended to work 

industry compared to three, who were planning to attend graduate school. 

The six participants headed to industry jobs expect mentors to help teach them 

about the new environment and culture they are entering.  Alex hopes to get insight into 

team dynamics that can help her be an asset to her new team.  Nikki has learned from 

past mentors that she will need to reach out to people to teach her the ropes of her new 

environment, while Angela hopes to find mentors that can help with the actual job duties 

and teach her when she gets stuck on a coding problems. 



Texas Tech University, Julie Murphy, December 2016 
 

 
128 

 

The three participants on the graduate school track have similar expectations of 

their graduate school mentors.  Sarah is looking for her mentors to inform her of 

opportunities during graduate school as well as learning from the paths the more 

advanced students have already carved in their own research careers.  Mary knows that 

graduate school will be a completely different environment and states “I will need 

mentors to help guide me and let me know what things are important.”  

Paying it forward.  Half of the participants discussed their desire to serve as 

mentors in the future.  This was one way they wanted to honor those mentors who had 

taught them so much already.  Ariel knew she had been strongly affected by her mentors’ 

advice and guidance and enjoyed serving in as a mentor during her undergraduate career.  

Alex stated that “the way they are helping me, I want to help people in the future.”  She 

asks future employers about formal mentoring programs in all the interviews she attends 

because she thinks companies who value mentoring will be a good fit for her.  Molly 

credits her mentors for teaching her the importance of mentoring other people.  Nikki 

describes her intention to mentor in this one statement, “I would like to show some of this 

magic to other people.” 

Summary of Themes: Benefits from Participation in Mentoring Relationships 

Research question three explored the benefits the participants have received 

through their mentoring experiences and how these experiences have influenced their 

confidence heading into the next phase of their lives.  The majority of participants were 

able to verbalize the skills they gained and the questions that were answered through 

mentoring experiences in their undergraduate journey.  Eight of the participants 
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expressed nervous and anxious feelings towards the transition out of college and 

discussed how mentors had helped ease these feelings.  In addition, nine of the 

participants expressed that their mentoring experiences had increased their confidence in 

their ability to make this transition.  Lastly, this finding revealed how participants 

expected mentoring to be incorporated into their future careers.  Nine of the ten 

participants stated it would play a large role in helping them acclimate to either industry 

or graduate school. 

The data connected to research question three outlined the many benefits of 

mentoring and revealed the impact it had and will have on the participants.  The next   

section will detail the findings of research questions four and explore how supportive the 

study institution is in providing mentors for its students. 

Research Question #4:  Perception of Institution’s Priority towards Mentoring 

Research question four sought to understand how supportive the participants 

perceive their college is of institutional programs that provide mentorship for students.  

The analyses of the data from the ten participants produced five main themes: 1) 

classroom interaction, 2) research opportunities, 3) internships, 4) campus opportunities 

and 5) overall career preparation.   The findings for research question four relate to how 

mentoring is prioritized by the study institution.  Some of the ideas are similar to the data 

found in answering research question two, but the participants were more specific as to 

the study institution’s role in providing or publicizing mentoring opportunities. 
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Classroom interaction.  All ten participants agreed that interaction in the 

classroom was purely about the course content.  Faculty rarely mentioned outside 

opportunities for enrichment or career development.  Ana stated that the faculty members 

did not push involvement or anything outside the classroom until her last few semesters, 

and at that point she felt it was too late.  Six participants (Ariel, Angela, Jane, Paula, 

Sarah, and Nikki) expressed frustration by the lack of real world application they felt 

discussed in the classroom.  Angela stated that there needed to be more discussion during 

class time about software and engineering concepts in general so that she could feel more 

confident talking about these terms in interviews.  She would also have liked to have 

more optional classroom opportunities, chances to learn more programming languages, or 

work with professors on more programming projects. 

Half the participants (Jane, Angela, Sarah, Nikki and Paula) agreed that too much 

emphasis is placed on classroom performance and leaves students to fend for themselves 

for mentoring opportunities.  Paula had a unique perspective as a transfer student stating, 

“I do not feel like the professors here try to connect the concepts taught in class with the 

real world industry as much as they did at my last institution.” 

Although Sarah agreed that mentorship was not mentioned by faculty, she said 

she has had a couple professors who would try to make things interesting and give bonus 

points for attending a talk on professional development or attending an engineering 

school event.  She defended the faculty members by saying how it is difficult for them to 

promote specific opportunities in their classes because there are typically a mix of 

engineering majors in the classroom. 
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Paula, Jane and Nikki were more direct in stating that professors at the study 

institution’s School of Engineering did not want to mentor their students.  Paula said, “I 

have had maybe one teacher that I would approach about mentoring me.  Even then, I did 

not seek out the opportunity because I did not feel encouraged to do so.”  Nikki learned 

more about mentoring from the student organizations on-campus, but has never heard a 

professor mention wanting to mentor.  She has had two professors who invited students 

to come to office hours and mentioned being willing to look at resumes.  Despite 

admitting that on the whole professors are not forthcoming about their willingness to 

mentor, Mary is currently having a great mentoring experience with a professor, who is 

helping her understand the process of embarking down the Ph.D. track. 

Nikki expressed a desire to see the outside world more integrated in her classes, 

even it if was just allowing student organizations to make announcements or faculty 

publicizing upcoming events.  She firmly believes that this is the only way the college 

can reach the majoring of engineering students.  She explains, “Engineers are the busiest 

people.  They do not go to events and that’s why this degree plan is specifically one that 

needs a little more publicity for important programs so that students will make time for 

them.”  She feels overall that this job is not just in the hands of faculty, but looks to the 

overall School of Engineering to prioritize mentoring through getting its student body 

engaged outside the classroom.  

Research opportunities.  The study institution prides itself on many 

undergraduate students having the chance to work in research labs early in their college 

careers.  Many of these opportunities lead to mentoring opportunities.  Two of the 
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participants discussed this opportunity and whether it was prioritized by the School of 

Engineering.  Sarah specifically felt as though she was left to find research opportunities 

on her own.  Luckily she was motivated to explore this arena because she knows she 

wants to do research as a long-term career.  She was concerned that her research is not 

completely specific to engineering so that leaves a gap in how to make all these 

opportunities make sense and what her next steps should be. 

Mary had a similar experience of being unsure where to look before she stumbled 

into her first research experience.  However, because her first connection with research 

was positive, she feels like the doors have opened and she has found not only other 

research opportunities, but many mentors to help her navigate the life of research during 

and after her undergraduate studies. 

Internships.  Acquiring internships is a very important part of an engineering 

student’s career journey.  So many internship experiences have mentoring components 

formally or informally integrated into them.  Five of the participants discussed whether 

the School of Engineering prioritized this process in regards to connecting students to 

internships and thus potential mentors.  Two out of the five participants felt that the 

School of Engineering provided some resources for students to navigate finding an 

internship.  Molly stated that there are so many different seminars on the interview 

process, how to build a resume, and how to do well at the career fair.  She also pointed 

out that the school has a career consultant specially assigned to engineering that all 

students can meet with.  Alex was in agreement that the school provides opportunity 
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through the internship and career fairs, but none of the emphasis is ever mentioned in the 

classroom. 

Three of the participants felt more could be done.  Angela would like more 

specific interview practice for her particular major.  She wanted to understand how to sell 

her computer engineering skills to employers.  She, along with Jane and Nikki, felt there 

was a bit of a mystery to navigating the internship process.  Jane thought the school could 

prioritize students finding internships by designing a class that students took at the 

beginning of their degree plan to help explain the timeline of the job search.  Nikki wants 

to “utilize the recent alumni, who probably have a yearning to come back and help us.” 

She thinks they are a valuable resource that could help mentor current students and help 

get them ready for the next steps after graduation.  

Campus opportunities.  Throughout the data from research questions one, two 

and three, the participants explored the campus opportunities that exist at the study 

institution that encourage mentorship.  Six of the participants commented that they felt 

like there were a vast amount of campus opportunities, but it was more by chance or luck 

that they found the right ones that created a lasting impact. 

Ana was frustrated because she felt like all the advisors put the emphasis was on 

getting freshman involved.  She, like many of her classmates, were so focused on their 

classwork and whatever project they had due, paper they had to write, or test they were 

studying for, that they missed many of these chances to connect. She found that the 
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formal mentoring programs were offered only for freshman, but when she was more 

confident in her coursework a couple semesters in, she found she had missed out. 

Alex and Jane agreed and thought there should be more formal programs for 

sophomores, juniors and seniors to meet upper classman students who were also studying 

engineering.  Jane was clear that if the opportunities were presented for mentors on-

campus, she would find time for it.  Nikki talked about her connection to the IEEE lab, 

but said no one told her to join and she feels very lucky that she took a chance that 

impacted her confidence and long-term career goals. 

Molly and Sarah talked about the many events that the School of Engineering put 

on, but stated that there was no incentive in the eyes of most student to actually attend.  

Some students needed more encouragement to take advantage of these opportunities.  

They needed to see the importance of them to willingly sacrifice an hour of studying to 

attend.  Sarah had seen the opportunities, but agrees that it is hard for students to 

prioritize attendance with the rigor of the classes.  The faculty do not push student 

attendance, instead they let the students figure it out.  Molly stated that student groups 

can help get engineering students more involved, but they need help from the professors 

to let them publicize opportunities and to make these opportunities sound relevant and 

important to the student’s development during class time. 

Career Preparation.  Research question four connects the idea from participants 

that when mentoring is not prioritized effectively, it may affect their satisfaction of career 

preparation from the School of Engineering.  During the interviews, the participants rated 
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their career preparation satisfaction based in part on the institution’s priority for 

mentoring.  Overall, five participants rated their satisfaction high (7-10), three rated their 

satisfaction right in the middle at 5 and two participants rated it low. 

Half of the participants rated their career preparation at least a seven out of a 

possible ten.  Alex and Angela feel like they are academically prepared and although they 

are still uncertain how their path will transpire in industry, they feel confident they have 

the skills needed after the many experiences they have taken part in during their time at 

the study institution.  Molly based her ranking of seven on her confidence level to 

interview for jobs based on all the preparation she felt she received from the study 

institution.  Nikki choose an eight and knows she is ready for industry based on  

learning how to grasp a concept really quickly and how to get an idea about a 

piece of technology and do it efficiently and fast.  They have definitely taught me 

how to do that.  They have sculpted my brain to learn fast and efficiently and 

quickly use the tools around me to do that. 

Mary gave the only 10 among the participants.  She was so thankful for a “very 

supportive environment conducive to learning.”  She firmly believed she was in the “right 

place at the right time” to get connected to the right opportunities and mentors. 

Three of the participants gave ratings of five for their career preparation at the 

study institution.  Ariel felt like she learned more from the opportunities she found 

outside the classroom as far as student involvement, mentoring, and shadowing 

experiences.  She expressed that she did not learn much in the classroom that helped her 
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understand the big picture of biomedical engineering.  Sarah felt completely unprepared 

to go into industry, but rated her preparation a five because she was spending the next 

two years in graduate school at the study institution.  She was frustrated that she does not 

have a better grasp on where she wants to go from here and feels more mentoring could 

have alleviated this feeling.  Paula felt that the study institution prepared her 

academically, but not with opportunities outside the classroom to grow and develop.  She 

credits her Google internship and now her full time job with helping her learn the skills 

she needed to be successful through their projects and mentorship. 

The researcher did note that the two participants who gave the lowest ratings of 

zero and two also had the least amount of significant engineering experiences with only 

one mentoring experience each.  Ana did not make time for outside opportunities and did 

not feel like their importance was prioritized by the institution.  She now felt stuck 

between a graduate degree in engineering or applying to medical school.  Jane rated her 

career preparation the lowest of the participants at a zero.  She felt like she had to work 

so hard inside the classroom to compete with her colleagues that there was no time left to 

find the development she needs to secure internships and mentorships to prepare her for 

industry.   Her desire was to see the faculty not only focus on the grades and instead help 

their students really absorb the material and connect it to industry through mentorship.  

Summary of Themes: Perception of Institution’s Priority towards Mentoring 

Research question four explored the feelings of the participants that the study 

institution’s School of Engineering does or does not prioritize opportunities to find 

mentorship.  When asked to discuss how supportive the study institution is of institutional 
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programs that provide mentors for students, all participants stated that although faculty 

members do mentor undergraduates, it is not an intentional effort and students need to 

seek out these relationships.  Within the engineering school, participants also did not see 

programs about mentoring being publicized or purposely supported by faculty or staff.  

This finding also explored how this lack of prioritizing development of their students 

outside the classroom may affect the students career preparation satisfaction.  Half the 

participants rated the career preparation satisfaction as high compared to the other half, 

who rated it as medium and low. 

Summary 

Chapter IV presented the findings of the research study based on each research 

question.  The chapter began with a review of the data collection and analyses 

procedures, as well as an introduction to the study setting and participants.  Next, the 

findings were discussed for each question by describing the themes that emerged from 

data analyses. 

Research question one explored the participants’ views on mentoring and 

different opportunities they had experienced with mentoring.  The analyses of the data 

produced two themes and a number of subthemes.  Regarding theme one, knowledge of 

characteristics of mentoring, the participants discussed this theme in four ways: provide 

higher level of support, desire to emulate, ability to provide direction, and informal 

structure of mentoring relationship.  Likewise, theme two, experiences with different 

types of mentors, had four subthemes, including mentors before entering college, college 

faculty mentors, peer mentors, and professional industry mentors. 
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Research question two sought to understand how female engineering students 

described the availability of mentoring opportunities afforded to them during their 

undergraduate experience.  The analyses of the data from the ten participants produced 

one overarching theme, level of convenience in finding mentoring opportunities.  Further 

data analyses allowed this theme to be broken into several subthemes.  Participants 

described this theme in six ways: opportunities at the study institution, opportunities 

outside the study institution, engineering opportunities not leading to mentoring, overall 

lack of opportunities, motivation as a factor for finding mentoring opportunities, and 

interconnectivity of mentoring opportunities. 

Research question three sought to understand what female undergraduate 

engineering students perceived are the benefits of participating in a mentoring 

relationship during college and in their first jobs after graduation.  The analyses of the 

data from the ten participants produced three overarching themes: 1) benefits from 

existing mentoring relationships, 2) helping transition to life after college, and 3) future 

role of mentoring in one’s career.  Regarding theme one, benefits from existing 

mentoring relationships, the participants discussed this theme in three ways: skills gained, 

questions answered about college and questions answered about career paths.  Theme 

two, helping prepare to transition to life after college, had two subthemes, including 

easing nervousness and aiding confidence.  Lastly, theme three, future role of mentoring 

in one’s career, was discussed by participants in two ways: acclimation to 

job/environment and paying it forward. 
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Research question four sought to understand how supportive the participants 

perceive their college is of institutional programs that provide mentorship for students.  

The analyses of the data from the ten participants produced five main themes: 1) 

classroom interaction, 2) research opportunities, 3) internships, 4) campus opportunities 

and 5) overall career preparation.  Chapter V will present a discussion of these findings, 

as well as implications, recommendations, and directions for future research. 
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CHAPTER V  

DISCUSSION 

Chapter V presents a discussion of the research study including the following 

sections: 1) an overview of the study, 2) restatement of research questions 3) discussion 

of the findings, 3) implications for higher education practice, 4) recommendations for 

increased mentoring programs, and 5) directions for future research. 

Overview of the Study 

Over the past 50 years, women have worked hard to close the gender gap in 

regards to pay, leadership opportunities and benefits in comparison to their male 

counterparts in both education and industry jobs (e.g., Arora et al., 2011; Barsh & Yee, 

2011; Culter, 2012; Dube, 2004; Halvorson, 2011; Hogue et al., 2010; Morganson et al., 

2010; Schein, 2001; Sennett, 2006; Spar, 2013; Stone & Hernandez, 2012).  The gap is 

now stagnant with the statistics of women holding the highest leadership positions in the 

United States only increasing slightly year to year (Aguilar, 2013). 

Though women do not have critical mass in the corporate sector or STEM 

industries, they have achieved critical mass as students in the higher education sector for 

more than 30 years (Northouse, 2016).  Leveraging this critical mass and talent pool 

requires that strategies be identified to help women succeed post-graduation from college.  

One of the most critical gaps between higher education and industry is clearly seen in the 

field of engineering.  Today’s college women are exploring roles in STEM fields, 

particularly engineering, at a higher rate than in the past with over 21% of women 

graduating with engineering degrees in 2012 (Franchetti, 2011).  This is up from 13.3% 
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of women receiving engineering degrees in 1983 (Fouad et al, 2012).  However, the 

initial success they are experiencing in these traditionally male dominated fields is not 

manifesting itself long-term into their careers (Cutler, 2012).  According to the National 

Science Foundation (2011), only 11% of professional engineers are women.  The 

percentage of female engineers has not changed for over 20 years (Fouad et al., 2012) 

and reveals that although the pool of qualified women engineering graduates has 

increased, they are not choosing to stay in the field.  More steps must be taken to prepare 

undergraduate engineering females students for life post-graduation so that the number of 

women in the field of engineering increases. 

One potential way to help female undergraduate engineering students is clearly 

cited in the literature.  It involves increasing their participation in social networks through 

informal and formal mentoring (Crisp & Cruz, 2009).  There is potential through these 

networks that female undergraduate engineering students in their collegiate years can 

build a powerful and influential village of supporters that can help them be retained in 

industry post-graduation (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; 

Schoenberg et al., 2008).   These efforts may help the women currently on the cusp of 

graduation to envision themselves as future leaders in STEM fields in the decades they 

commit to the work force (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; 

Schoenberg et al., 2008). 

Mentoring may allow these students to have a built-in support system to use when 

they struggle with documented issues in the engineering industry, such as frustrating 

leadership positions, sexual harassment, and unsatisfactory or unusable work-life policies 
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(e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 2008).  The 

purpose of this qualitative case study was to explore the perceptions of undergraduate 

engineering female students of mentoring opportunities they have experienced and how 

they predict it will impact their careers and lives after college graduation.  The study 

focused on the availability of these mentoring opportunities for undergraduate women in 

engineering and the benefits they provide for the students.  Supported by the theoretical 

framework of Lent et al.’s (1996) social cognitive career theory (SCCT), this study offers 

recommendations on how the mentoring experiences can connect to the undergraduate 

student’s self-efficacy, decisions being made for careers post-graduation, and overall 

career goal-setting. 

This qualitative study used a collective case study research design bound in a 

constructivist paradigm to address the following four research questions: 

Restatement of the Research Questions 

This study was guided by the following four research questions: 

1. How do female undergraduate engineering students describe their experiences 

with mentoring? 

2. How do female engineering students describe their experiences with finding 

mentoring opportunities during their undergraduate college experience? 

3. What do female undergraduate engineering students perceive are the benefits 

of participating in mentoring relationships during college and in their first jobs 

after graduation? 
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4. How supportive do female undergraduate engineering students perceive their 

college is of institutional programs that provide mentors for students? 

The setting for this study was a large-sized public four-year institution located in 

the unban metropolis of north Texas.  The 2015 Fall Census data document that there are 

currently 678 women enrolled in undergraduate engineering major’s verses over 3,000 

men (UT Dallas Engineering, 2015, chart 1).  The participants were 10 undergraduate 

female engineering students who were classified as either juniors or seniors.  In order to 

give more context to the reader of the diverse backgrounds of the study participants, 

individual profiles are included below.  This information was provided by the participants 

to the researcher through the demographic questions included in the interview script.  All 

names are the participant chosen pseudonyms.  

The ten participants included the following: 1) Alex, a senior software 

engineering major who plans to get an engineering job with a dream company after 

graduation; 2) Ana, a recent biomedical engineering graduate who plans to attend 

graduate school and then apply to medical school; 3) Angela, a first-generation college 

student who will graduate after one more semester with a degree in software engineering 

and plans to work in industry after graduation, while her husband also completes a degree 

in engineering; 4) Ariel, a recent biomedical engineering graduate who has been accepted 

to medical school and wants to be a pediatric orthopedic surgeon; 5) Jane, a computer 

science and software engineering double major senior who plans to work in industry or 

teach engineering abroad; 6) Mary, a senior international student studying computer 

science, who plans to get her Ph.D. after working in industry with software development; 
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7) Molly, a junior computer science major, whose dream is to work as an engineer at a 

company like Microsoft or Google; 8) Nikki, a junior electrical engineering major, who 

wants to work for a company she loves and have them invest in her goal of getting a 

graduate engineering degree; 9) Paula, a recent computer engineering graduate, who 

secured a full-time job with Google in Seattle; and 10) Sarah, a junior international 

student majoring in biomedical engineering, who plans to pursue a Ph.D. so she can focus 

on research. 

Discussion of the Findings 

Research Question #1: Description of Mentoring Experiences  

Research question one sought to understand the mentoring experiences female 

engineering students had encountered up this point in their lives.  The analyses of the data 

from the ten participants produced two overarching themes: 1) knowledge of 

characteristics of mentoring and 2) experiences with different types of mentors.  Further 

data analyses allowed each theme to be broken down into several subthemes. 

Knowledge of characteristics of mentoring.  This study allowed undergraduate 

female students to describe if they found importance when mentoring relationships are 

modeled and practiced at an undergraduate level.  As the literature clearly states, 

mentoring relationships between women can potentially have many benefits (e.g., Coles, 

2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 2008), and all ten of the 

participants in this study were able to describe what an experience in mentoring should 

include and what characteristics set it apart from just a “normal” relationship with a peer, 

faculty, or staff member.  Based on their descriptions of specific mentoring experiences, 
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the researcher perceived that these experiences had impacted these women’s lives and 

given them added confidence in their choice to pursue a STEM related major, specifically 

engineering. 

Although the inclusion criteria for the participants stated that they must have had 

some prior experience with mentoring, the literature alluded to the fact that the term 

mentoring can have a wide range of qualities associated with it.  All the participants were 

able to not only define mentoring, but also describe their experiences in detail including 

specific qualities they observed in their mentors.  Specific qualities that the participants 

described as being part of impactful mentoring relationships included offering a higher 

level of support, a desire to emulate, an ability to provide direction, and an informal 

structure of mentoring relationship.  These specific qualities that the participants stated 

were confirmed by how the current literature describes the purpose of mentoring.  

Multiple researchers stated that mentoring can potentially contribute to an undergraduate 

female engineering student’s self-efficacy based on these contributing factors: verbal 

encouragement from others [higher level of support], observations from other’s success 

[desire to emulate], previous accomplishments [ability to provide direction] and their 

body’s physical reactions to an emotional stimulus [informal relationships] (e.g., Albert 

& Luzzo, 1999; Coles, 2011; Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012).  

The impact that the participants were able to describe of their mentoring 

experiences also fit into the theoretical framework for this study, social cognitive career 

theory (SCCT), which is based on the tenets of Bandura’s social cognitive theory.  

Bandura has stated that that people are more likely to perform tasks they believe they are 
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capable of accomplishing [providing direction, higher level of support, desire to emulate] 

and less likely to engage in tasks about which they feel less competent (Bandura, 1999).  

Nine of the ten participants described how the different characteristics of their mentors 

helped to not only shape their current experiences, but helped them want to see those 

same characteristics in themselves.  More specifically, Lent, Brown and Hackett’s SCCT 

looks at self-efficacy, outcome expectations and goal setting.  These pieces are all 

described in the characteristics of mentors the participants described in their interviews.  

The majority of the participants stated that their ability to have a mentor offer support, 

provide an example of success, and give them steps to get closer to their goals was very 

impactful on them being confident in their major choice and their ability to complete the 

steps to receive their degree.   The researcher found the similarities in how the 

participants described qualities of their mentors based on their past and current 

experiences to be very relevant to proving that mentoring can fill the gap between course 

work and feeling ready to be successful in a career in engineering. 

Provide higher level of support.  All the participants saw a mentor as someone 

who engaged with them in a way that provided a higher level of support than that of a 

friend or family member.  Several of the participants described mentors who held them 

accountable, encouraged them to succeed, and were there to discuss decisions that they 

needed to make.  These individuals illustrated how the literature describes mentors as 

aiding a student’s self-efficacy.  This is so important because as minorities in the STEM 

professions, “women are often inadvertently subjected to marginalization in various 

subtle and not so subtle ways” (Fried & MacCleave, 2009, p. 297).  This is causing young 
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women to opt out of some of the highest paid career fields and aid the decline of women 

studying in these fields.  The research is still building, but many social scientists are 

convinced that women are not opting out of these fields due to lack of ability, but due to 

lack of support, encouragement, and overall confidence (Cutler, 2012).  Vogt agreed in 

seeing women’s lower self-efficacy as a major problem in aiding their enrollment and 

retention in engineering fields. 

This finding is also supported by the data collected in the 2010 AAUW report 

called “Why So Few? Women in Science, Technology, Engineering and Mathematics” 

(Hill et al.).  The study explored the key psychological factors between the current 

engineers and those who had left the field.  The data found that the current engineers did 

not have higher levels of self-confidence in three key areas going into their first jobs in 

engineering: performing engineering tasks, managing multiple work/non-work roles, and 

navigating the political landscape at work (Fouad et al., 2012).  However, the current 

engineers did report growing in all three areas after having experienced different types of 

support including, but not limited to, having supportive mentors, supervisors, and co-

workers (Fouad et al., 2012).  This study connects directly to mentoring in the 

engineering fields and adds to the research that mentoring in many settings can be very 

advantageous to retention. 

Another part of this finding explored several of the participants providing higher 

level of support when describing how they had served as a mentor to younger students 

on-campus.  This particular finding could have occurred because this is a very high 

achieving population of students.  This saturation of competitiveness leads to silos and 
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students begin to desire personal and professional relationships with other students who 

are proving to be successful in a similar environment.  This is supported by current 

literature which agrees with the participants when they stated that creating a relationship, 

which included both professional and personal elements, was ideal and the most 

meaningful.  Mentor relationships do not have to focus solely on career choices as there 

are many psychosocial issues that can be explored as well (Allen et al., 2007).  Dube 

(2004) says mentor programs might be the way to have conversations with undergraduate 

women surrounding feminism.  These relationships between professional and college 

women can help identify and alleviate all the pressures they feel.  Overall, the literature 

confirms that participants having high expectations for the support mentors could provide 

or have provided them already is necessary to have the mentoring experience be 

beneficial. 

Desire to emulate.  In addition to a higher level of support, four of the 

participants (Ariel, Alex, Sarah and Angela) described a mentor as “someone [they] want 

to be like” and “someone they can see and act through.”  This finding is not only a large 

part of the theoretical framework for this study, but it is very important in light of the 

current research.  Up to this point researchers have suggested that the underrepresentation 

of women in STEM careers may be due in large part to the self-beliefs that they hold 

about their capabilities, which in turn affects their decision making surrounding career 

development (e.g., Arora et al., 2011; Lemmon, 2012; Sandberg, 2012; Schoenberg et al., 

2008; Spar, 2013).  In addition to women’s self-beliefs potentially holding them back 

from their career choices, Purnell (2007) was concerned about their views on feminism.  
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His study on investigating undergraduate women’s positions on feminism is cited in 

Chapter II.  In this study, less than half the women in the study considered themselves 

feminist and like most of society the word “feminist” had a negative connotation to many 

of the participants.  The study suggests that these women faced many difficulties in 

developing their feminist identity and cites a lack of role models as one of the main 

reasons (Purnell, 2007). 

The four participants who attributed to this finding had all discussed their intense 

desire to find mentors who could inspire them.  They realize how hard it is to find a role 

model in her field of engineering.  One participant commented that “it is easier for people 

to imagine themselves in an industry when they see someone that they could potentially 

be.”  Two other participants stated they wanted to learn everything about a mentor’s 

experience so they can carve a similar path and help them get to similar point in their life.  

This particular finding could have occurred this campus has a majority of men as students 

and men as professors in the School of Engineering.  It is hard for these women to find 

women that they can emulate.  The literature confirms how hard it is to find role models 

in industry by stating the grim numbers of females in the STEM fields.  Fried and 

MacCleave (2009) discuss that “despite advances in other professional fields in recent 

decades, women remain in the minority in science, technology, engineering, and 

mathematics (STEM) careers” (para. 1).  Though women receive over half of bachelor’s 

degrees awarded in the biological sciences, they receive less than 20% of the degrees in 

computer sciences, engineering, and physics (National Girls Collaborative Project, 2015).   

Researchers have found that female students need role models the most when they are 
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considering pursuing non-traditional female careers such as STEM (Quimby & DeSantis, 

2006).  This finding only confirms the need for more role-models for undergraduate 

women who are studying engineering. 

Ability to provide direction.  All ten participants indicated that a mentor’s role 

includes giving “guidance,” “advising” them on their path, “giving insight” in their 

decisions, and being someone “they can go to for advice.”  This idea of providing 

direction was described in different ways, but allowed the researcher to see how 

imperative this part of mentoring was for these women. 

This finding fits into the last central component of SCCT, which is goal setting 

(Albert & Luzzo, 1999).  Goals can be defined as “the determination to engage in a 

particular behavior or activity or to affect a particular future outcome” (Albert & Luzzo, 

1999, p. 432).  All ten of the participants saw the importance of mentors not only 

emphasizing the idea of setting goals, but also helping undergraduate students actually set 

realistic goals that will work to progressively get them to a place they want to be in their 

careers (e.g., Coles, 2011; Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012).  The very 

motivated and high achieving students who come to the study institution have already 

been setting goals for themselves since their high school days.  This particular finding 

could have occurred because while these women have always had a plan of their next 

steps, the field of engineering may seem too intimidating to make concrete goals.  As the 

literature supports, these women need mentors to aid these goal setting efforts may help 

the women currently on the cusp of graduation to envision themselves as future leaders in 

STEM fields in the decades they commit to the work force (e.g., Coles, 2011; Putsche et 
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al., 2008; Sandberg, 2012; Schoenberg et al., 2008).  This guidance is vitally important as 

only half of women who graduate with a degree in engineering enter into an engineering 

career (Fouad et al., 2012). 

This need for guidance professionally seen in the research was confirmed when 

eight out of the ten participants in this study connected a mentor to someone who could 

guide them in a professional capacity.  The participants stated confusion on what jobs to 

pursue, how to get internships, if they really could survive in such a competitive field, 

and if they would be bored in a job in industry.  Due to these concerns and lack of 

guidance, two of the participants planned to go immediately to graduate school to 

“postpone the decisions for two more years.”  When Fouad et al. (2012) looked at women 

who got degrees in engineering, but never got a job in industry in the Project on Women 

Engineers’ Retention, the research clearly mimicked how the participants felt. For the 

women who never entered an engineering field, one-third stated that the did not have 

good perceptions of what their experience would involve and overall saw the field as 

being non-supportive of women (Fouad et al., 2012).  Thirty percent stated they had lost 

interest in the field after all their coursework was complete (Fouad et al., 2012).  

Additionally, the last third said they were using what they had learned in engineering in 

other industries or fields (Fouad et al., 2012). 

Another interesting finding from this study that complements the research was the 

three participants who felt perpetually behind their male counterparts because they had 

chosen later in their studies to pursue computer science or software engineering.  

Research at Carnegie Mellon University found that many engineering departments, 
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specifically computer science, have a particular departmental culture and this culture 

tends to “reflects the norms, desires and interest of a subset of males – those who take an 

early interest in computing and pursue it with passion during adolescence and into 

college” (Hill et al., 2010, p. 59).  This model can alienate women who have not always 

shared this passion and immediately place them as outsiders in their own major (Hill et 

al., 2010).  This type of alienation can cause women to change majors and career paths 

completely.  These three participants were clear that the presence of either professional or 

peer mentors helped them feel more comfortable and provided them next steps to feel like 

they could be competitive with their classmates.  They knew they would get the guidance 

they needed because they were invested in their success. 

Lastly, the five women (Ana, Paula, Ariel, Angela and Jane) who had already 

graduated or were set to graduate at the end of the next semester all mentioned the 

professional link more than once in their description of mentors they have had.  It was 

clear that they had received more professional guidance or were seeing the need for a 

mentor to provide more professional guidance due to their career decisions being more 

imminent.  This particular finding could have occurred because these women had more 

time to reflect on the final decisions they were making for their careers.  Several of the 

women who had already graduated could already look back and see the impact of their 

mentors more than the participants who still had several semesters of study to finish. 

Informal structure of mentoring relationship.  During the interviews, many of 

the participants classified their mentor experiences as informal over formal.  The 

overwhelming majority described their past, current and predicted future experiences 
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with mentoring to be informal.  This finding was very telling of the types of mentorship 

the participants were open to trying.  Despite both informal and formal opportunities 

being described in the interviews, the participants talked about the informal experiences 

more favorably, liking less guidelines and more flexibility inherent in the experience. 

Despite this being a very clear finding in this study, current literature does not 

have a lot of information regarding which models work better or what types of mentoring 

participants find more success with.  In addition to comparing informal to formal 

mentoring, researchers contend that there are many more types of mentoring that can 

exist on higher education-campuses: formal, informal, mixed (formal and informal), peer-

to-peer, faculty/staff-to-student, and alumni/community member-to-student (e.g., Allen et 

al., 2007; Crisp & Cruz, 2009; Putsche et al., 2008). 

The research does connect with the findings of the participants in this study by 

saying one of the best outcomes of a mentoring relationship is the chance to have formal 

and informal opportunities to actually discuss their lives to let undergraduate women 

know they are not the only ones feeling overwhelmed and confused by what their world 

is offering them today (Dube, 2004).  Unfortunately, the typical STEM educational 

environments (unfriendly, male-dominated, and impersonal) do not support a women’s 

need for social support (Szelenyi, Denson, & Inkelas, 2013).  This is where the dialogue 

has to change.  This particular finding could have occurred because these women are 

already in such a rigid, structured major that leaves very little room to detour.  These 

women may be looking for relationships with mentors that are less structures to balance 

out the intense structure they feel in every other part of their lives. 
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However, the majority of the participants did state that they were not turned off 

by formal mentoring opportunities and would be responsive to new opportunities for 

these programs at the study institution.  They had known people to find a formal mentor 

and there was a process for asking them to be their mentor and setting expectations for 

meetings, longevity and behavior for the mentee and mentors, but most of their peers did 

not go that route.  Overall, the program has to be flexible enough to make it what each 

pair or group needs it to be. One participant discussed a faculty mentor relationship that 

started off very formal, but grew more informal as the experience continued.  In addition, 

two participants took part in a formal mentorship program through Google, but found that 

they could talk as much or little with their mentors which was helpful for their busy 

schedules.  One participant theorized that formal mentoring programs sometimes put 

undergraduate students off because they seemed too time-intensive.  This finding 

revealed that clear expectations on both sides are vital to the success of any mentor 

program, informal or formal.  Engineering students are very busy so this particular 

finding could have occurred because they are only going to invest time in something that 

they believe they can get long-term or short-term benefit.  Putsche et al.’s (2008) study 

provided evidence that even formal mentoring programs done over a short period of time 

can be very beneficial. 

Experiences with different types of mentors.  A second theme that emerged 

from the data analyses of mentor experiences for female undergraduate engineering 

students was the variety of different types of mentors the participants found connections 

with before college and during their college experience.  When describing their 
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experiences with mentoring, the researcher found that this group of ten participants found 

mentors in different parts of their life.  Individual participants even had some concurrent 

mentoring experiences. 

This finding corresponded with the second mechanism of the theoretical 

framework, SCCT.  The second mechanism is outcome expectation and may be 

positively enhanced by mentoring.  Outcome expectations are defined as “personal 

beliefs about the probable outcome of a behavior” (Albert & Luzzo, 1999, p. 432).  The 

concern with outcome expectations is that these are mostly imagined consequences due to 

the person not having lived out the behavior.  A person can imagine the worst case 

scenario, and it can prevent the person from moving forward (Lent el al., 1996).  It is 

evident that women especially are in danger of having poor outcome expectations 

(Sandberg, 2012).  They are in need of help to synthesize all the opportunities afforded to 

them (Arora et al., 2011; Lemmon, 2012; Sandberg, 2012; Schoenberg et al., 2008; Spar, 

2013).  Mentoring on the undergraduate level allows mentors to meet women where they 

are developmentally and could change the course of their lives by changing some of their 

outcome expectations (Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et 

al., 2008).   The women described changes in their outcome expectations through 

experiences with a range of mentors including high school teachers, family members, 

bosses at jobs during college, upper classman, recent graduates, industry professionals in 

person, industry professionals they met through online, peers they met at conferences, 

and faculty they encountered in the classroom and through co-curricular activities.  The 

breadth of mentoring experiences of only ten participants was impressive and continued 
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to reveal how impactful these relationships had been and continue to be for these women.  

The variety of experiences also allowed the research to divide this theme organically into 

four subthemes: mentor relationships before entering college, college faculty, college 

peers and professional industry mentors. 

Mentor relationships before entering college.  Half of the participants described 

a mentoring relationship that started before they began their undergraduate career.  These 

relationships were either parents who were engineers or high school teachers who saw 

potential in the participants to pursue a STEM major in college.  These interactions were 

advantageous in helping half of the participants pick engineering as a major.  This makes 

sense based on Belkin’s (2008) research, which discusses that “decision trees, planted 

years earlier and steeped in unspoken assumption” lead to career choices for men and 

women (p. 5).  The life both women and men experience growing up has long reaching 

effects for how they will pursue their life plan (Belkin, 2008).  These conversations that 

the participants had as youth influenced her decisions about career and potentially family 

down the line.  These types of discussions are critical to change the social norms and get 

more women interested and committed to STEM fields (e.g., Belkin, 2008; Blackmon & 

Rudy, 2013; Bertrand et al., 2010).  This finding was not surprising to the researcher due 

to only one of the participants being a first generation college student.  All the 

participants had parents who attended college of some type.  Belkin’s (2008) research 

was very accurate with these women due to them having parents who could influence 

their goals in college from a very young age. 
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The research is still growing, but many social scientists are convinced that women 

are not opting out of these fields due to lack of ability, but due to lack of support, 

encouragement and overall confidence as least in the K-12 environment (e.g., Cutler, 

2012; Espinosa, 2011; Fouad et al., 2012).  Change is happening and two of the 

participants mentioned institutes put on by Google and Grace Hopper conferences that 

are designed to get minorities (including women) into the fields of computer science and 

engineering.   Some other interventions involve “Girls in Engineering” days on university 

campuses and in corporate settings, grants to promote young girls exploring STEM fields 

and diversity initiatives in industry designed to help women acclimate to a male 

dominated industry. 

Twenty percent of this research pool was affected by these types of early publicity 

programs so it is working to get them in the door of college interested in STEM.  

However, despite many efforts in higher education to get more women to be interested in 

the STEM fields of study and a slight increase in the past decade, the gender divide still 

exists mainly due to perception (Cutler, 2012).  The mentoring model and more of these 

programs need to happen with the undergraduate women to keep them in the pipeline all 

the way to industry. 

College faculty.  Only three of the participants named faculty members at the 

study institutions that had served or are currently serving as mentors for them as 

undergraduates.  Although these three have had great experiences being mentored by 

faculty members, it is definitely not a norm at the study institution.  These three 
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participants have been inspired to stay in the engineering field and keep working hard.  

Two have chosen to go down the research track based on their mentoring relationships. 

However, the majority of the participants felt like finding a faculty mentor was 

more luck than anything.  This finding is interesting due to the research by Vogt et al., 

that states women exert more effort in their engineering studies and are more willing to 

ask for help than their male counterparts (Vogt et al., 2007).   This finding matches the 

attitude of the participants who would definitely reach out to faculty if they gave any 

indication that they wanted to mentor.  The only exception to Vogt et al.’s study is rather 

impactful and discusses the finding that women are not as confident asking for help when 

doing hands-on projects with groups that include males (Vogt et al., 2007).  The majority 

of faculty at the study institution are male and this finding may have been impacted by 

that demographic. 

College peers.  Seven out of the ten participants used peer mentoring examples to 

explain their experiences with mentoring.  The participants had experiences being 

mentored and then mentoring fellow students.  In addition, participants also described 

opportunities to meet peer mentors away from the study institution.  These students were 

strongly impacted by finding fellow peers that could give them support, guidance, and 

encouragement.  This finding is not surprising because the number of women in STEM 

fields is disproportionately small in comparison to enrollment and is steadily declining 

(Morganson et al., 2010).  Finding a peer that could connect with their experience was 

invaluable. 
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The current research studies are very limited on peer-to-peer mentoring 

initiatives.  One research study by Fox, Sonnert, and Nikiforova (2009) used quantitative 

and qualitative approaches to research which types of programs attributed to higher 

success for undergraduate women in science and engineering.  The programs that focused 

on helping the women cope, such as peer tutoring and peer mentoring, did not fare very 

well (Fox et al., 2009).  However, another program mimicked the structure of this study 

and was “grounded in a feminist model to empower female students by providing them 

with knowledge, resources, and support to ensure academic success, a strong connection 

to the university, a satisfying university experience and assistance with future life and 

career development” (Putsche et al., 2008, p. 515-516).  The program used a peer-to-peer 

mentoring model.  Eighty-three percent of the mentees and 90% of the mentors continued 

in the program after the first year (Putsche et al., 2008).  The findings of the current study 

as well as Putsche et al.’s (2008) study provided evidence that peer mentoring programs 

can be very beneficial. 

Professional industry mentors.  The last finding in this category revealed that the 

participants were able to connect with professional industry mentors in a diverse range of 

avenues.  Seven of the ten participants described experiences with these types of industry 

mentors.  This is vital due to the current literature still strongly asserts that the 

engineering pipeline may be especially intimidating for women and they may experience 

more interpersonal difficulties in finding industry mentors (Vogt et al., 2007). 

However, the importance of this finding is also hard to build upon due to the 

scarcity of women in the engineering industry.  Women still make up only 11% of the 
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engineering workforce (Fouad, Singh, Fitzpatrick & Liu, 2012) and marginalization in 

the industry is causing them to opt out of some of the highest paid career fields which 

clearly has led to a decline of mentors and role models for current women studying in 

these fields (Cutler, 2012; Espinosa, 2011). 

The participants in this study used a variety of avenues to find industry mentors.  

Four of the participants were disappointed when the corporate mentors assigned for their 

senior design project did not turn into some full-fledged mentorship opportunities, but 

others were able to take part of some formal mentoring programs through Google, 

MentorNet, and some student organizations.  Overall, these relationships made the 

women feel more confident in their choice to pursue engineering majors.  This 

corresponds to the theoretical framework, SCCT, in that these mentors are having a 

chance to transform the participants’ “career interest” into “career choice goals,” which 

will ideally turn into “career choice actions” and help these women enter the engineering 

industry (Albert & Luzzo, 1999, p. 431).  The research is clear that mentoring can ease 

the transition to the work environment as seen in a study done with business majors 

which found the female protégés who reported more interaction with their mentors were 

“more satisfied with their jobs and careers, and held more optimistic future career 

prospects” (Burke et al., 2006, p. 77). 

Four of the participants also mentioned discussing overall concerns with their 

professional industry mentors that they had about being women in a male dominated 

industry.  This finding is supported in the literature specifically with Fetterolf’s (2013) 

study, in which he found that professional women can help undergraduates discuss the 
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issues regarding domestic inequality such as doing more housework or earning less 

money than one’s spouse.  Many undergraduates have this eventual inequality ingrained 

in their perceptions of how life will unfold (Fetterolf, 2013).  Professional women can 

reveal alternatives and strategies to avoid this reality (Fetterolf, 2013). 

The findings connected to research question one made it clear that mentoring was 

a concept that the participants were very familiar with and supported the current literature 

that mentoring opportunities are found in a variety of ways and provide necessary overall 

support, guidance, and role-modeling for female undergraduate engineering students.    

The next section will discuss the findings surrounding how female engineering students 

found mentoring opportunities during their undergraduate college experience. 

Research Question #2: Availability of Undergraduate Mentoring Opportunities 

Research question two sought to understand how female engineering students 

described the availability of mentoring opportunities afforded to them during their 

undergraduate experience.  The analyses of the data from the ten participants produced 

one overarching theme, level of convenience in finding mentoring opportunities.  

Participants described this theme in six ways: opportunities at the study institution, 

opportunities outside the study institution, engineering opportunities not leading to 

mentoring, overall lack of opportunities, motivation as a factor for finding mentoring 

opportunities, and interconnectivity of mentoring opportunities. 

Level of convenience in finding mentoring opportunities.  When asked to 

describe their experiences finding mentoring opportunities as undergraduate engineering 
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students, participants expressed varying opinions on how they found mentoring 

opportunities.  The participants discussed both on-campus and off-campus opportunities.  

They also talked about significant experiences in their engineering journey, which they 

hoped would culminate in mentoring opportunities.  Sometimes they did, yet most of the 

time they did not.  Overall this finding revealed that the participants describe mentoring 

as an activity that happens more by chance than by intention.  This is supported by the 

literature, which is sparse in citing current examples of mentoring on college campuses.  

Researchers can assume a lack of or newness of these programs on college campuses. In 

addition, for the few programs that do exist, most lack true empirical research to prove 

that they are achieving their goals for today’s collegiate women and are rarely publicized. 

Opportunities at the study institution.  Only half of the participants were able to 

describe mentoring opportunities that they were able to find available at the study 

institution.  Two participants found that faculty had an “open door” policy and were 

willing to serve as mentors, but the majority stated that they did not find faculty being 

willing to mentor and one would have to be “very lucky” to find one.  The lack of female 

faculty was also cited by three of the participants as making it harder to find a mentor that 

could truly understand their journey.  These feelings are supported by literature that it 

will not only require the implementation of corporate programs and policies, but also 

programs in the higher education environment to create conversations and role modeling 

that can lead to an environment where women can excel in their careers especially in the 

STEM fields (e.g., Arora et al., 2011; Barsh & Yee, 2011; Culter, 2012; Dube, 2004; 
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Halvorson, 2011; Hogue et al., 2010; Morganson et al., 2010; Schein, 2001; Sennett, 

2006; Spar, 2013; Stone & Hernandez, 2012). 

Another part of this finding revealed that two of the participants credited a student 

organization, Women Who Compute, with providing mentoring opportunities.  Their 

experiences showed how important these organizations were for a woman in a STEM 

major.  The support they received from fellow peers and professional women who 

connected with them through events the organization put on helped ease concerns they 

had about not being able to be successful in computer science.  This finding is supported 

by Fouad et al.’s research that concluded a woman’s decision not to persist may be due to 

her own concerns about managing the organizational climate, performing engineering 

tasks, or balancing work and family roles (2012).  One of the events described by the 

participants was an alumni reception where the current students could talk to recent 

alumni about their experiences.  The importance of this kind of mentoring is clear to 

Molly who stated, “It really helps us see where we could be in a couple years, if we just 

stay focused on our majors.” 

Three of the participants (Ariel, Mary, and Sarah) mentioned the AES Freshman 

Mentoring Program as a great opportunity on-campus.  Despite this organization not 

existing exclusively for engineering students or guaranteeing being mentored by a fellow 

engineering student, it still allowed new students to campus to be introduced to the idea 

of mentoring as a way to be successful at the study institution.  This is supported by the 

research that clearly indicates undergraduate students need to be taught how to find 
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mentors and the importance of these relationships from early on in their college 

experience (Sandburg, 2013). 

Opportunities outside the study institution.  The next part of this finding looked 

at the ease of finding mentoring opportunities off-campus.  Most of the participants were 

able to name at least one mentoring experience loosely connected with the study 

institution.  This part of the finding is vitally important because the study institution can 

use its vast network of alumni and professional connections to create mentoring 

opportunities for its students.  The research is clear that the higher education institutions 

must help create these conversations and access to role models, but the actual mentoring 

is more beneficial if it is done in industry.  Overall, women make up 45% of the 

workforce and only represent 11% of the engineering landscape (Franchetti, 2012; U.S. 

Department of Commerce, 2011).  More alarming is that this number increased only by 

1% between 2000 and 2009 (U.S. Department of Commerce, 2011). 

Getting these women access to see what industry is going to be like once they 

graduate is the issue and finding women mentoring opportunities outside of the institution 

before they have the pressure of working full-time is a huge advantage.  This finding 

shows that these women are willing to take advantage of opportunities outside their 

immediate campus.  This is not surprising as most of the participants have transportation 

to be able to be able to leave campus to complete internships hours or other jobs.  They 

will adjust their schedules and have the means to take advantage of off-campus 

opportunities.  These opportunities can help alleviate preconceived ideas that all industry 

will have environmental barriers such as facing an unfriendly organization climate or 
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their inability to thrive in a male dominated environment (Fouad et al., 2012).  Lastly, 

this finding proved that the participants could make the connection that even the 

opportunities they took part in off-campus were a direct result of being enrolled in an 

institution of higher education and some directly because of their engineering major. 

Engineering opportunities not leading to mentoring.  Half of the participants 

named campus engineering opportunities as some of the most significant experiences in 

their major, but the finding showed that they expressed disappointment that these 

experiences did not lead to mentorship opportunities, like they had perceived they might.  

The researcher found it interesting to see variety of opportunities that the participants 

described.  These opportunities were the senior design project (mandatory for every 

engineering student), different student organizations, faculty interaction, or on-campus 

research opportunities and the participants felt that they could easily have turned into 

mentoring experiences. 

The finding is probably not isolated at the study institution.  Many engineering 

schools, especially ones like the study institution that have experienced extreme growth 

in a short amount of time, are having significant challenges adding in the personal 

connections that make a degree plan more than just classes and grades. Census figures 

show that the student population at the study institution has grown from just under 11,000 

students in the year 2000 to over 24,000 students in 2015 (Russell, 2015). 

Despite the growing pains, this finding still reveals that the framework to 

integrate mentoring into the academic programs is already in place.  It will just take the 
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intentional next steps by the administrators in the engineering school to take them to the 

next level. 

Overall lack of opportunities.  Despite the majority of the participants being able 

to discuss taking part in a diverse set of mentoring examples both on-campus and off-

campus, this finding still found that six of the participants were extremely frustrated with 

the lack of opportunities that existed at the study institution in regards to mentoring.  

Many participants felt that engineering was such a time intensive and demanding major 

that it left little time to explore career opportunities.  This in turn has left some of the 

participants, who are on the cusp of graduation, unprepared to make decisions about next 

steps.  Others grew frustrated about not knowing who to talk to about how to search for 

internships or development opportunities.  One participant stated that there were almost 

too many opportunities to get involved as a freshman, but once a student passed that 

initial buzz of programming, there was not a lot done for the undergraduate population. 

This finding revealed a lot of students’ dependence on the engineering school’s 

academic advisors for guidance and almost a mentoring type role.  However, as one 

participant noted, “they are not going come out and say ‘we are here to help you’ kind of 

thing.”  One participant cautioned that the advisors are not very knowledgeable unless the 

question directly involves an academic course.  She stated that this is the reason it is so 

important to find a mentor who can say, “Hey, I’ve done this before and you should try it 

too and this will all work out.”  This finding supports the research that states 

undergraduate women do not know how to find a mentor.  Sandberg (2012) stated that in 

the current workplace, “searching for a mentor has become the professional equivalent of 
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waiting for Prince Charming” (p. 66).  Women are unprepared to know what a mentoring 

relationship can look like and how it can be beneficial (Barsh & Yee, 2011).  They also 

do not know how to seek out mentorships (Sandberg, 2012).  Without mentorships and 

sponsorships in the workplace, it is unlikely that women will find the promotions they 

need in the workplace to close the gender gap (Anand et al., 2004).  Therefore, it is 

imperative that the mentoring relationships are modeled and practiced at an 

undergraduate level. 

Unfortunately, instead of being able to finding mentors to support them, a study 

done at Duke University called the “Women’s Initiative” found that the current female 

undergraduate is living under the expectation of perfection – smart, beautiful, fit, popular, 

accomplished – all without making it look hard (Dube, 2004).  This independence and 

pressure is unsustainable in the long-term and is adding to the decline of women finishing 

degrees in STEM and choosing to work in the STEM industry. 

Motivation as a factor for finding mentoring opportunities.  Throughout this 

finding on the availability of mentoring opportunities, the topic of student motivation 

emerged.  Three of the participants were able to connect the availability of mentoring to 

one’s motivation to look and keeping looking even when the opportunities may not be 

right in front of you.  This part of the finding continues to support the research that states 

women are unprepared to know what a mentoring relationship can look like and how it 

can be beneficial (Barsh & Yee, 2011).  And more importantly, they also do not know 

how to seek out mentorships (Sandberg, 2012). 
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With the changing needs in the engineering world, the chance for women to earn 

degrees and have fulfilling careers is more present than ever.  However, the challenges of 

the coursework and the cold environment of some industries in their entry-level jobs can 

create formidable challenges for women to overcome when they are trying to keep 

motivated to seek out mentoring opportunities.  Though the research is clear that role 

models help college women feel more confident in their career choices and learn how to 

successfully manage multiple roles by modeling this behavior.  However, it still takes 

time to seek out these relationships (Quimby & DeSantis, 2006).  The researcher inferred 

from the majority of the participants that the motivation was there to seek out 

opportunities, but being able to prioritize anything outside of coursework was not.  The 

majority of the participants were clear how much time they must spend on their 

engineering studies to stay competitive in their classes.  Many found it hard to do 

anything outside of studying.  This is an institutional climate that must be altered to help 

college women (and men) feel empowered to take advantage of mentoring experiences 

without falling behind in their academic coursework.  Based on the rigor of the academic 

coursework at the study institution, this particular finding was not surprising.  If students 

do not understand the value of mentoring and how it can have long-term impacts, the 

likelihood of them making time to seek out these relationships is very low (Quimby & 

DeSantis, 2006). 

Interconnectivity of mentoring opportunities.  In addition to the connection to a 

participants’ motivation, three of the participants were able to discuss how interconnected 

their mentoring opportunities were.  One opportunity leads to another and so forth. 
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This part of the finding is supported by the research that makes it clear that 

mentoring may be a large piece of the retention puzzle for STEM fields and the most 

influential time to create relationships with mentors and other female role models is 

arguably the undergraduate college years (e.g., Bardaro, 2009; Espinosa, 2011; Kahveci 

et al., 2006; Powell, 2009; Sandberg, 2012).  It is also well documented that over half of 

jobs in management are attained through contacts, not just experience (Nicolson, 2000).  

The participants who were able to connect their individual mentoring 

opportunities to each other made it clear that their effort to connect with one faculty 

member or join one organization allowed many other experiences to materialize.  This is 

an important part of this finding because it can illustrate to administrators that a 

mentoring experience does not have to be the first part of a student’s experience.  They 

need to be empowered to join organizations, go to faculty office hours, attend a job fair, 

or read a flyer on the bulletin board that advertises an upcoming conference.  The 

interconnectivity of these events can be discussed in classes and shown as a priority of 

the study institution in addition to the academic coursework.  The mentoring 

opportunities will organically emerge from these repeated behaviors. 

The finding connected to research question two revealed a variety of opportunities 

to find mentoring for these female undergraduate engineering students and also 

uncovered some behaviors that may have helped some of the students be more successful 

in finding available mentoring relationships.   In the next section, the researcher will 

discuss findings connected to participant benefits from existing mentoring relationships 

and future mentoring skills that would add to their development. 
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Research Question #3: Benefits from Participation in Mentoring Relationships 

Research question three sought to understand what female undergraduate 

engineering students perceive are the benefits of participating in a mentoring relationship 

during college and in their first jobs after graduation.  The analyses of the data from the 

ten participants produced three overarching themes: 1) benefits from existing mentoring 

relationships, 2) helping transition to life after college, and 3) future role of mentoring in 

one’s career. 

Benefits from existing mentoring relationships.  When asked about the 

personal and professional benefits of participating in a mentoring relationship during 

college and in their early career, the majority of participants described these relationships 

as helping them grow into the people that they are today and how the confidence they 

were able to gain from these relationships will set them apart from their colleagues in the 

future.  This reinforces the tenets of the framework of this study, SCCT.  The SCCT 

emphasizes the “personal agency in the career decision-making process and attempts to 

explain the manner in which both internal and external factors serve to enhance or 

constrain that agency” (Albert & Luzzo, 1999).  Personal agency is defined as the 

subjective awareness that one is initiating, executing and controlling one’s own actions in 

the world (Albert & Luzzo, 1999).  Personal agency is vitally important career 

development.  

As described in this finding, the benefits of mentoring do not just affect a woman 

as undergraduate student, but allow her to be more confident moving forward into her 

career.  Current research asserts that male and females compete equitably in K-12 math 
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and science fields and have similar levels of confidence and leadership ability during this 

time period as well (e.g., Bardaro, 2009; Cutler, 2012; Kahveci et al., 2006; Sandberg, 

2012).  These women start to show a separation of skill and/or desire during college and 

that is why the findings of this particular research question are so important (Bardaro, 

2009; Cutler, 2012; Kahveci et. al., 2006). 

Skills gained.  The ability of nine out of the ten participants to verbalize multiple 

skills they had enhanced through their mentoring experiences clearly shows that 

mentoring is having a significant effect on their lives.  It also supports the research that 

states that mentoring relationships between women can potentially have many benefits 

(e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 2008). 

The finding reinforces the studies that reveal that the mentee can receive at least 

two different types of support from their mentors, career-related, and psychosocial (Allen 

et al., 2007).  Both of these types of support are important, but in terms of closing the 

gender gap, “identification of role models is critical in the career decision-making 

process” (Quimby & DeSantis, 2006). 

In regards to psychosocial, eight out of ten of the participants alluded to their 

patience and perseverance being enhanced by their mentoring experience.  Half the 

participants talking about their increase of self-awareness supports the idea that 

mentoring can increase the self-efficacy of women.  Seven of the ten participants 

mentioned that this self-awareness allowed them to increase their ability to look for new 

opportunities regardless if one experience does not work out the way they expected.  The 
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finding also revealed that the participants identified skills in their mentors that they 

wanted to emulate.  They then asked questions and found opportunities to work on those 

skills.   This particular finding could have occurred because a population of students are 

very introspective.  While they are very competitive, they also spend time reflecting on 

what can make the better qualified.  They are open to suggestions and this finding reveals 

the participants in this study wanting to better themselves based on feedback from 

mentors. 

The career related skills such as how to network, time-management, organization, 

and thinking outside the box were cited by half of the participants as being improved 

through mentoring opportunities.  These skills are vital to aiding women in the 

workplace.  According to Sheryl Sandberg’s book Lean In (2012), the main problem for 

rising career women is that women don’t seem to “lean in”, take risks, and ask for what 

they want.  Research shows that women MBA graduates have substantially lower starting 

salaries than their male counterparts (Sandberg, 2012).  Interestingly, this was chiefly 

because only 7% of women attempted to negotiate their starting salary, whereas 57% of 

men negotiated (Barreto et al., 2009).  These mentoring opportunities allow for 

conversations about real life industry scenarios to be discussed and for the undergraduate 

students to learn from them and be prepared with skills to lean in when the time comes. 

Questions answered about college and future career.  The majority of the 

participants mentioned that in addition to enhancing their skills, their mentoring 

experiences helped answer questions they had during their undergraduate journey and 

their future career.  Women’s needs on college campuses are growing, and research has 
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shown that mentoring can be a way to prepare these students to take advantage of all the 

opportunities on-campus and then how to enter their lives after college with the best 

chance of navigating the complicated opportunities afforded to them (e.g., Allen et. al., 

2007; Crisp & Cruz, 2009; Putsche et al., 2008). 

Despite a small sample of contrary research (Hogue et al., 2010), peer mentoring 

was found by the majority of these participants as the best sources of answering their 

questions during their college years.  They reached out to other students to ask about 

classes to take or professors to connect with.  The participants found peer mentoring to be 

helpful as well in answering questions about their future careers.  Seven of the ten 

participants described questions their mentors had answers about their upcoming career 

journey.   This is vitally important as half of females who graduate with an engineering 

degree are not choosing to work as professional engineers (Froud et al., 2012). 

Four of the participants discussed having conversations with professional mentors 

about what their lives would look like post-college with a career and balance of family 

responsibilities.  This fits into the research that Quimby & DeSantis (2006) who found 

that role models do not only help college women feel more confident in their career 

choices, but can also learn how to successfully manage multiple roles by having a role 

model that exhibits this behavior.  “Many college women may feel inspired to pursue a 

nontraditional occupation after meeting women who successfully manage their career and 

family responsibilities” (Quimby & DeSantis, 2006, p. 304).  Although women do not 

need to have it all, the idea that a woman can be a successful career women and a good 
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family caretaker, whether it be caring for parents or children, should be attainable rather 

than impossible (Lemmon, 2012; Sennett, 2006). 

In addition to specific questions about getting through college and into careers, 

these participants revealed that they are seeing the importance of goal setting based on 

these experiences.  The final component of SCCT is goal setting (Albert & Luzzo, 1999).  

Goals can be defined as “the determination to engage in a particular behavior or activity 

or to affect a particular future outcome” (Albert & Luzzo, 1999, p. 432).  Goal setting is a 

learned skill and through practice, individuals can not only organize and guide their 

behavior but also make long-term decisions (Lent el al., 1996).  Goal setting is imperative 

in the overall career development process as there are so many steps for students to take 

to be ready to find success post-graduation (Lent el al., 1996).  This study confirms that 

mentors not only emphasize the importance of setting goals, but also help undergraduate 

students set realistic goals that will work to progressively get them to a place they want to 

be in their careers (Coles, 2011; Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012). 

Preparing to transition to life after college.  This finding also explored how the 

participants were feeling about the transition to their next step after college graduation.  

The participants stated that their mentoring experiences influenced their current feelings 

either as graduates or soon to be graduates.  This finding support the research that Sheryl 

Sandberg is doing with college women.  She states,  

While they are still in school, women start thinking about the trade-offs they will 

have to make between professional and personal goals. When they get their first 

job offer, women are eight times less likely than their male peers to negotiate their 
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starting salary. By the time they graduate from college, more men than women 

see themselves as leaders. To achieve our goal of a more equal world, we need to 

empower women in college and grad school to lean into their ambitions and equip 

them with the skills they need to realize their goals. (Lean In On-campus, 2013, 

para. 5) 

Alleviating nervousness.  Eight of the participants verbalized their nervousness 

about moving into their lives post-college.  The researcher found that these students’ 

identity was so heavily invested in their past success in the classroom and they were 

unsure how to move into a world that evaluates you on so many factors.  The participants 

stated that their mentors could sense this nervousness and helped bring out those little 

skills in you that make you feel good about yourself and teach you that you can do the 

tasks required.   The research confirms that the potential psychological pitfalls are very 

real for women in STEM fields and the stress makes them less able to navigate their next 

steps.  However, more opportunities for mentoring during their undergraduate experience 

could help prepare new graduates to be aware of the potential psychological pitfalls and 

help them navigate them with less stress (Franchetti, 2011). 

Aiding confidence.  Nine of the ten participant’s talked about an increase of 

confidence stemming from their mentoring experiences.  Several participants credited 

their mentors for convincing them that they really could succeed in engineering despite 

its academic rigor.  This finding is clearly reinforces by the literature which discusses 

how mentoring can increase the female undergraduate engineering students’ confidence 

during college.  In addition, the literature has found that “individuals’ perceptions of their 
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competencies are powerful motivators that affect the choices they make, the effort and 

persistence they put forth, and the resilience they show in overcoming obstacles” 

(Zeldina et al., 2006, p. 1036). 

This portion of the finding may be one of the most critical.  The confidence level 

is what takes the biggest hit when female students move from high school to college in 

the STEM fields.  Only one of the participants stated that her confidence had decreased 

severally during their time at the study institution.  She was also the first to say that 

mentors could have made all the difference in her self-esteem as an engineering major if 

she had just been able to connect with some. 

According to Chesler & Chesler (2002), improved mentoring programs are “one 

strategy for increasing the presence, retention and advancement of women scholars in 

engineering” (p. 49).  Mentoring programs have the potential to lead to an improved 

interest by and retention of women in engineering at all educational levels which would 

increase the talent pool in existing engineering programs.  It also has the ability to create 

more diversity in higher education and lead to “greater quality and equity in the 

academy” (Chesler & Chesler, 2002, p. 49).  Lastly, the long-term effects of mentoring 

programs that lead to the retention of women in the field of engineering will “improve the 

quality and climate of the profession, leading to greater achievements for all members of 

the engineering community” (Chesler & Chesler, 2002, p. 49). 

Role of mentoring in participant’s career.  The last part of this finding explored 

the participants’ views on future mentoring in their careers and what role it may play.  
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Tharenou’s (2005) research is clear that “career support for women from female mentors 

translates most into advancement, perhaps because women protégés gain from being 

sponsored, challenged, and coached by someone like themselves who has incurred the 

particular difficulties women can face.”  The participants agreed almost unanimously that 

they were very motivated to find mentors in the very early stages of their career to not 

only aid their acclimation to the new job, but also to pay it forward to future engineers.  

Thus, this finding is noteworthy, due to gathering evidence as to whether mentoring these 

women during college is a viable approach to impact their perceptions on their career 

choices post-graduation (Fetterolf, 2013). 

Acclimation to new job/environment.  Nine of the ten participants described a 

variety of ways mentoring would affect them in these early career years.  Six of these 

intended to work industry compared to three participants who planned to attend graduate 

school. 

The six participants headed to industry jobs expect mentors to help teach them 

about the new environment and culture they are entering.  It is clear from the research 

that they influence of mentors can be very impactful for women to stay in industry jobs.   

Fouad et al.’s (2012) research showed that for the group of women who are still working 

in the engineering stated various reasons for staying the course.  Some stated that 

supportive co-worker and mentors inside their companies help show them their potential 

(Fouad et al., 2012).   In another study, the protégés that had female mentors had stronger 

role modeling and were able to connect on both a career level and a psychosocial level 

(Burke et al., 2006). These theories and findings aid the argument that mentoring on the 
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collegiate level is imperative (Allen et al., 2007; Burke et al., 2006; Quimby & DeSantis, 

2006). 

In addition, the participants wanted mentors to help them guide them through 

what research has documented issues in the engineering field.  Mentoring may allow 

these students to have a built in support system to use when they struggle with issues 

such as frustrating leadership positions, sexual harassment, and unsatisfactory or 

unusable work-life policies (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 2012; 

Schoenberg et al., 2008). 

These participants also stated the need to have mentors to help them determine 

next steps in their careers.  These participants confirmed what studies are saying about 

young women starting to form more realistic expectations of their own futures than was 

the case thirty-five years ago. In 1968, only 30% of fifteen-to-nineteen-year-old females 

said that they would be in the labor force at age thirty-five; by the mid-1980s, more than 

80% thought they would be (Bertrand et al., 2010, para.12).  These findings reveal that 

female undergraduate engineering students are serious about their careers.  A 2013 

Gallup poll found an increase in the percentage of women who describe career 

advancement as “very important” or “somewhat important” to them effectively erasing 

this gap between men and women (Velencia, 2015).  The data is clear that these women 

are motivated to build careers in the STEM fields.   Although statistics show that half will 

leave the industry by mid-career (Fouad et al., 2012), they are not entering their first jobs 

with these intentions.  Giving these women the support that they need can change these 
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statistics of women leaving industry.  Outcome expectation, an inherent piece of the 

SCCT, can be positively enhanced and altered by mentoring. 

Paying it forward.  The last part of this finding revealed that mentoring is a 

learned behavior that can be performed as both a mentee and a mentor.  Due to their 

positive experiences with mentoring, half of the participants plan to serve as mentors in 

the future.  This was one way they wanted to honor those mentors who had taught them 

so much already. 

This is a huge by-product of getting more undergraduate women exposed to 

mentoring during college.  Creating a model of mentoring behavior among women can 

help create a world where women actively reach out to other women and help eliminate 

negative competitions (Sandberg, 2012).  It instead helps encourage positive assistance 

which will serve all women to help the gender gap finally closed (Quast, 2011).  

Educating college women about the power of mentoring beginning as part of their 

undergraduate experience will help engage them on the college campus and be more 

willing to be a mentor once they graduate (Putsche et al., 2008).  This becomes a positive 

on-campus and post-graduation for both the student and the institution. 

Two of the participants mentioned MentorNet, an online mentoring model to 

connect women with mentors in their designated industry (Garlinghouse, 2014).  The 

MentorNet model furthers the finding of paying it forward and the willingness of women 

to mentor.  In 2014, MentorNet partnered with LinkedIn to launch an initiative to match 

40,000 students with mentors over the next two years (Garlinghouse, 2014).  Using 
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LinkedIn’s broad network of over 277 million professionals, MentorNet allowed 

LinkedIn members to indicate their interest to be matched based on their subject matter 

expertise with a willing protégé.  The process was insanely successful and the company 

website boasts that students who receive mentoring and support from MentorNet are 

twice as likely to graduate with a degree in a STEM field, completing their studies at a 

rate of 92% (MentorNet, 2016).   They also state that half of those graduates pursue job 

opportunities at their mentors’ companies (MentorNet, 2016). 

The findings connected to research question three outlined the many benefits of 

mentoring and revealed the impact it has and will have on the participants.  The next   

section will detail the findings of research questions four and explore how supportive the 

study institution is in providing mentors for its students. 

Research Question #4:  Perception of Institution’s Priority towards Mentoring 

Research question four sought to understand how supportive the participants 

perceive their college is of institutional programs that provide mentorship for students.  

The analyses of the data from the ten participants produced five main themes: 1) 

classroom interaction, 2) research opportunities, 3) internships, 4) campus opportunities 

and 5) overall career preparation. 

The findings of research question four showed revealed an overall lack of 

perceived priority toward mentoring by the institution.  This perception is supported by 

the overall literature.  Despite many reform efforts being made in the K-12 arena to get 

more females interested in science, mathematics, and engineering education, there are 
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less formal efforts seen on the college level (Espinosa, 2011).  According to Espinosa 

(2011), it has been slow growth to establish programs on the institutional level in the 

United States directly targeting female undergraduate students.  This is obviously a 

problem because without mentorships and sponsorships in college and in the workplace, 

it is unlikely that women will find the support in any major, but especially those in the 

STEM fields.  These mentoring relationships can be vital to lead to the job secession and 

eventually the promotions women will need in the workplace to close the gender gap 

(Anand et al., 2004).  Specific themes were uncovered by the researcher as to where the 

participants felt more of a priority of mentoring could exist.  These themes are explored 

below. 

Classroom interaction.  All ten participants were clear that mentoring 

opportunities were not mentioned during class time and that faculty rarely mentioned 

outside opportunities for enrichment or career development.  Five participants (Ariel, 

Angela, Jane, Paula, Sarah, and Nikki) expressed frustration by the lack of real world 

application they felt discussed in the classroom.  In addition, half the participants (Jane, 

Angela, Sarah, Nikki and Paula) agreed that too much emphasis is placed on classroom 

performance which left them to fend for themselves for mentoring opportunities.  

The few participants who had more than just a casual conversation with faculty 

felt lucky to have made that connection.  Nikki expressed a desire to see the outside 

world more integrated in her classes even it if was just allowing student organization to 

make announcements or faculty publicizing upcoming events. 
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The participants in this study shared their frustration that the place they spent the 

most time during their undergraduate career was not utilized in more ways to help them 

be successful outside the classroom.  The classroom is an obvious venue to reach all the 

female undergraduate engineering students.  In addition, Vogt et al. (2007) discovered 

that grades that the women were achieving were a huge self confidence boost and created 

confidence in females that allowed them to keep engaged in their major.  Being 

successful in the classroom can lead to the motivation to be more involved in career 

development outside the classroom. 

Another interesting note in the current literature is that at Carnegie Mellon, a 

study discovered that the way a curriculum is structured can have major implications on 

the retention of women until graduation.  In the computer science curriculum, the focus 

was heavily on the technical aspects in the first few semesters and left the broad concepts 

for later (Hill et al., 2010).  This is a determent for women who report more interest in the 

boarder applications.  Tweaks to the curriculum, the initial view of what a computer 

science major looked like and an awareness of gender bias in the faculty helped Carnegie 

Mellon instead the proportion of women in the program from 7% in 1995 to 42% in 2000 

(Hill et al., 2010). 

These intentional changes in the classroom can be huge to prioritize mentoring as 

well as increase retention of women in these majors.  The last part of this finding 

uncovered that participants feel that changes that need to be made in the School of 

Engineering to prioritize mentoring is a job for both faculty and staff.  They believe the 

first step is to get the engineering student body engaged outside the classroom. 
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Research opportunities.  The study institution prides itself on many 

undergraduate students having the chance to work in research labs early in their college 

careers.  Many of these opportunities lead to mentoring opportunities.  Two of the 

participants discussed this opportunity and disclosed that they did not feel like it was 

prioritized by the School of Engineering, but felt left to find research opportunities on 

their own.  They stated their own motivation allowed them to explore this arena, but 

without the sponsorship inside the School of Engineering, they were left with 

opportunities that are not completely specific to engineering.  This in turn leaves a gap in 

how to make all these opportunities make sense and what their next steps should be. 

One participant stumbled into her first research experience, but ended up with a 

very complementary first connection.  She found that the doors have opened and she has 

found not only other research opportunities, but many mentors to help her navigate the 

life of research after her undergraduate studies. 

Her experience is evidence that this can be an appropriate avenue for students to 

find mentors and get more experience in their fields outside of their coursework.  The 

participants stated that if professors would talk more openly about their research fields 

and ongoing projects, students would see if as a more feasible opportunity. 

Internships.  Acquiring internships is a very important part of an engineering 

student’s career journey.  So many internship experiences have mentoring components 

formally or informally integrated into them.  Half of the participants found that the 

School of Engineering did not prioritize this process in regards to connecting students to 
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internships and thus potential mentors.  Two out of the five participants felt that the 

School of Engineering provided some resources for students to navigate finding an 

internship by hosting seminars on different topics, internship fairs and job postings. 

Overall, the participants felt that publicity of the opportunities that already exist during 

classroom time would be a great first step to get the information out to all students. 

Three of the participants felt more could be done such as specific interview 

practice for particular majors and overall just demystifying the process.  Other ideas that 

the participants had were to design a class that students took at the beginning of their 

degree plan to help explain the timeline of the job search and utilize the huge database of 

recent alumni to connect current students to internships and in turn, mentorship. 

Campus opportunities.  Throughout the data from research questions one, two 

and three, the participants explore the campus opportunities that exist at the study 

institution that encourage mentorship.  Six of the participants commented that they felt 

like there are a vast amount of campus opportunities, but it is more by chance or luck that 

one would fall into the right ones that creates a lasting impact.  The Society of Women 

Engineers (SWE) was mentioned by several participants.  Some were more involved than 

others.  However, they had to depend on other students to get them involved and it was 

hard to motivate themselves to make the time as their coursework was so demanding.  

There was also not any encouragement to join from the overall School of Engineering. 

Another reason the women may have been hesitate to join is presented in the 

current literature.  Powell (2009) found in his study that “the participants initially did not 
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value all-women support groups in the freshman year” (para. 23).  Several women 

reported that they shunned women’s groups and activities designed to support them 

because they believed that “their participation in such a group was a tacit admission that 

they were less capable than the men” (Powell, 2009, para. 23).  However, by the latter 

part of their freshman year, the female students’ attitudes noticeably changed and they 

expressed appreciation for all-women’s support groups in computer science (Powell, 

2009).  This could be a cause for a lack of involvement in SWE and other women’s only 

groups at the study institution as well. 

Overall, the participants find it hard to prioritize any outside involvement with the 

rigor of the classes despite the very real chance of it leading to positive experiences like 

mentoring.  Again, the participants state that the faculty did not push student attendance, 

instead they let the students figure it out.  Multiple participants stated that they know that 

student groups can help get engineering students more involved, but they need help from 

the professors to let them publicize opportunities and to make these opportunities sounds 

relevant and important to the student’s development. 

Career Preparation.  The last portion of the findings for research question four 

looks that the satisfaction level of the participants on their career development.  Half the 

participants implied that because mentoring was not prioritized effectively, it affected 

their satisfaction of career preparation during their undergraduate experience.    

  Independent of whether they had mentoring experiences or not, half of the 

participants rated their satisfaction with career preparation at least a seven out of a 

possible ten.  These five participants feel academically prepared, but still have 
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uncertainties including how their skills will translate in industry.  Due to the qualitative 

nature of this study, there are not true correlations, but the researcher did connect all five 

of these participants who feel the most academically prepared to having the strongest 

examples of different types of mentoring. 

Three of the participants gave ratings of five for their career preparation at the 

study institution.  They each expressed frustration either that they did not get a lot of real 

world experience throughout their time at the study institution or because they do not 

have a better grasp on where they want to go from here.  One participant specially stated 

that more mentoring could have alleviated this feeling of uncertainty.  For these 

participants who did not feel like they got what they needed from the study institution, 

they did credits outside internships and now full time jobs with helping them learn the 

skills needed to be successful through projects and mentorship. 

The last two participants, who gave the lowest ratings of zero in regards to 

satisfaction with their career preparation also had the least amount of significant 

engineering experiences and only one mentoring experience each.  Again, due to the 

qualitative nature of this study, this is only an interesting finding and not a correlation.  

Both of these participants blamed their need to work so hard inside the classroom to 

compete with her colleagues on having no time left to find the development they needed 

to secure internships and mentorships to prepare them for industry.  Ideally, they would 

like see the faculty not only focus on the grades and instead help their students really 

absorb the material and connect it to industry through mentorship.  
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Implications for Higher Education Practice 

Based on the findings of this study, there are several implications for higher 

education practice.  Although the participant pool was small, the findings showed that 

mentoring on the undergraduate level allows colleges to meet women where they are 

developmentally (Coles, 2011; Putsche et al., 2008; Sandberg, 2012; Schoenberg et al., 

2008).  The study was framed by Lent et al.’s Social Cognitive Career Theory (SCCT) 

because the components outlined in this theory provide a framework for how mentoring 

can aid a female engineering undergraduate student’s self-efficacy, outcome expectations 

and goal setting.  Specific implications follow below. 

The first implication for higher education practice stem from the findings in 

research question one and is as follows: female undergraduates engineering students are 

very aware of the importance of mentoring, have a clear concept of what mentoring looks 

like and are attempting to find diverse mentoring experiences.  These implications are 

important because it reveals that the knowledge base of the merits of mentoring exists 

with undergraduate students.  Practitioners do not need to be concerned that current 

students do not understand the merits of mentoring during college. These students do 

understand the merits that can come with investing in mentoring relationships and are 

able to distinguish what makes a mentor helpful or not. 

The findings show that the qualities that the participants are looking for in 

mentors match with what researchers find important.  The theoretical framework of this 

study connects with the research by multiple social scientists in stating that mentoring 

can potentially contribute to an undergraduate female engineering student’s self-efficacy 
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based on these contributing factors: verbal encouragement from others [higher level of 

support], observations from other’s success [desire to emulate], previous 

accomplishments [ability to provide direction] and their body’s physical reactions to an 

emotional stimulus [informal relationships] (e.g., Albert & Luzzo, 1999; Coles, 2011; 

Crisp & Cruz, 2009; Dube, 2004; Ettus, 2012).  This implication reveals that 

undergraduate female engineering students are willing to recognize mentoring and take 

advantage of opportunities to be mentored if they are presented. 

The second implication for higher education practice, based on the findings from 

research question two, is that female undergraduate engineering students describe having 

significant career experiences through their engineering degree plan on-campus, but for 

the majority of students these experiences do not lead to mentoring opportunities.  This 

forces students to find mentoring opportunities outside the study institution.  The lack of 

opportunities to connect engineering classwork to their professional development was a 

huge frustration mentioned by most of the participants.  The researcher found it 

interesting to see how many opportunities were described by the participants such as the 

senior design project (mandatory for every engineering student), different student 

organizations, faculty interaction or on-campus research opportunities that could easily 

have turned into mentoring experiences.  This implication is very important because the 

vigor of coursework these students are expected to complete in their degree plans leave 

very little time to search out mentoring opportunities off-campus.  Only the most 

motivated students or students that come to college with a built in network will easily be 

able to navigate these two worlds.  Combining the challenges of the coursework and all 
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the pressures of life in college can create formidable challenges for women to overcome 

and women with lower motivation will typically not seek out mentoring opportunities.  

The research is clear that role models help college women feel more confident in their 

career choices, but the students have to find it feasible to acquire mentors to receive these 

benefits (Quimby & DeSantis, 2006). 

The third implication for higher education practice, developed from the findings 

in research question three, is that female undergraduate engineering students find many 

personal benefits to being mentored by peer mentors as well as industry professionals.  In 

addition, they recognize an impact on their early career development and perceived 

impact on their long-term career development.  The implications of using a mentoring 

model not only gives direction and confidence to the mentee, but can also help the mentor 

by better understanding the upcoming generations, better understand how they are 

perceived by other people, create a larger network, help solve issues, and give women 

much needed personal satisfaction that they do not receive in their day-to-day jobs 

(Quast, 2011). 

As the findings of this study identified, the participants found at least two 

different types of support from their mentors, career-related, and psychosocial (Allen et 

al., 2007).  As supported by the theoretical framework, female undergraduate engineering 

students are enhancing personal agency throughout all of college - initiating, executing, 

and controlling one’s own actions in the world (Albert & Luzzo, 1999).  These mentors 

are helping to answer questions that will help the students use their personal agency to 

develop their career aspirations.  Being able to use both peer mentors to answer questions 
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during college and early career development and then industry mentors to answer 

questions and enhance skills for their long-term career development is a perfect 

combination. 

The fourth implication for higher education practice, based on the findings of 

research question four, is that female undergraduate engineering students have identified 

ways to find mentors, but see no intentionality of academic professors to provide or 

publicize mentoring for students.  The research shows that the study institution is not 

alone in the higher education realm in their lack of faculty engagement in prioritizing 

mentoring.  However, it is still a problem to implement and enhance these types of 

programs in many schools of engineering.  According to Espinosa (2011), there has been 

slow growth in establishing programs on the institutional level in the United States 

directly targeting female undergraduate students. 

However, these findings, implicate a huge hole in the overall push for women to 

find the support they need in the STEM fields, specifically engineering.  The framework 

for this study is structured around outcome expectations which are defined as “personal 

beliefs about the probable outcome of a behavior” (Albert & Luzzo, 1999, p. 432).  

Mentoring on the undergraduate level allows professionals in engineering to meet women 

where they are developmentally and could change the course of their lives by changing 

some of their outcome expectations (e.g., Coles, 2011; Putsche et al., 2008; Sandberg, 

2012; Schoenberg et al., 2008).  Without faculty buy-in and support, it will not be 

possible to reach all female undergraduate engineering students at any institution to show 
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them what outcomes are possible for their careers.  This will have dire repercussions for 

the industry pipeline for engineering professionals. 

Recommendations for Future Mentoring Programs 

The results of this study have revealed several recommendations for higher 

education practice.  Although there is no perfect solution for all higher education 

institutions, some themes emerged from the research study—supported by literature and 

the social cognitive career theory—as recommendations for ways that mentoring can be 

even more influential as a career development tool for female undergraduate engineering 

students, and ultimately increase retention of women, not only in the engineering fields of 

study, but in industry jobs as well. 

The first recommendation for higher education practice is that administrators at 

the School of Engineering should create a way to publicize successful mentoring 

opportunities that are occurring on their campuses.  As the findings of this study 

identified, participants are participating in very meaningful mentoring opportunities.  If 

the staff in the School of Engineering could identify ways to allow these positive and 

diverse experiences to be known to fellow students and to faculty throughout the 

engineering school this could help raise the feasibility for more opportunities for other 

students.  This would in turn create a feeling that mentoring was a priority supported by 

the School of Engineering.  The theoretical framework supports this finding because even 

just hearing about the positive qualities of mentoring – higher level of support, role-

modeling, providing direction – can reveal to other students that their outcomes 

expectations should include mentoring as well.  Telling the story of mentoring is a huge 
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piece of the puzzle especially for women who are unprepared to know what a mentoring 

relationship can look like and how it can be beneficial (Barsh & Yee, 2011).  Of all the 

barriers to women’s success, this is the one that can potentially be systematically 

eliminated by teaching women why mentorship is important and helping them build their 

network as early as their collegiate years. 

The second recommendation for higher education practice is that small steps 

needs to be implemented in the engineering curriculum to not only entice women to start 

in the STEM majors, but retain them through graduation as well.  The connection needs 

to be made between course work and the overall goal of the degree.  Some of these steps 

could include performing outreach in high schools, sending inclusive message about who 

makes good science students, addressing peer culture at the institution on the department 

level, broadening the scope of early course work, sponsoring departmental social 

activities, providing a student lounge to create a welcoming atmosphere outside of class, 

actively recruit students into the major and sponsor a women-in-STEM major group (Hill 

et al., 2010).  These recommendations have been successfully implemented at least in 

part at other institutions and their female numbers are increasing.  The by-product of the 

implementation of these small changes is creating an environment where mentoring can 

flourish without adding extra programs and the formal aspect to the mentoring 

relationships.  A committee can be established that includes upper classmen and new 

students as well as faculty and staff to evaluate and brainstorm what programs can 

feasibly be implemented based on fiscal constraints and departmental responsibilities.  

The Development and Alumni offices can also be included in these conversations and get 
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alumni to be engaged in these small changes.  The initiatives and changes to curriculum 

can be fully assessed each semester/year to see what programs are the most advantageous 

to that particular campus. 

The third recommendation for higher education practice is for the School of 

Engineering to support already established peer mentoring programs on the higher 

education campus.  This will aid in easier transitions to college for all of the engineering 

students.  Although these programs are typically not exclusive to engineering students, 

the findings in this study show that participation in the study institution’s freshman 

mentor program, was very impactful for four of the ten participants.  It not only teaches 

freshman how important mentoring is from a student’s first days on-campus, but also 

allows the students to mentor incoming students during their undergraduate careers.  The 

findings on peer mentoring were very positive in this study.  It teaches students early on 

how to find a mentor, and women especially will not be unprepared to know what a 

mentoring relationship can look like and how it can be beneficial (Barsh & Yee, 2011).    

The School of Engineering can also aid students in finding professional industry mentors 

by utilizing the growing alumni network or by encouraging the use of preexisting 

programs, such as the online mentoring initiative MentorNet.  Utilizing the pre-existing 

peer mentoring programs, the alumni network and formal well established campus 

programs creates no more work for the staff in the School of Engineering besides creating 

flyers and notices about deadlines to sign up.  Once programs are up and running, the 

mentorship experiences will run themselves. 
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The fourth recommendation for higher education practice is to add an emphasis 

on female undergraduate engineering student mentoring programming to the strategic 

goals or mission statement of the School of Engineering.   By doing this and presenting it 

to all faculty in the department, the Dean of Engineering can convey to all faculty 

members that mentoring is important and even if they do not have time to individually 

mentor, they can still integrate ways to talk about the importance of mentorship into their 

classes.  Fox’s research states that the most successful programs implemented in higher 

education work to change the climate of the overall institution [in this case, School of 

Engineering] by creating more opportunities for faculty to be involved, but without 

creating more work for them.  The goal of adding priority of mentoring programs to the 

strategic goals or mission statement is to show how easily it fits within the goals of 

creating industry leaders and top researchers.  Mentoring should be just another way 

schools are creating the brightest and most career-minded students.  This makes their 

students competitive in the workplace and encourages them to give back to the institution 

that helped them reach their full potential.  Adding this type of statement to a mission 

statement or adding a strategic goal can also allow the School of Engineering to utilize 

the development office to find corporate sponsorship that would like to help their 

employees get involved in mentoring undergraduate students.  They may also sponsor 

receptions and conference attendance for the students to expand their networks. 

Directions for Future Research 

The findings of this research study serve as an initial contribution to 

understanding ways mentoring programs can become a more permanent part of the 
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landscape in Schools of Engineering at higher education institutions.  The findings were 

very clear on how positive the participants mentoring relationships were, but also 

revealed holes in their undergraduate experiences that could have easily added to their 

career development.  As most of the current literature states, the topic of collegiate 

mentoring is fairly new and is very vast.  This study helped highlight some gaps in this 

research that could benefit from further research. 

This study focused on the female undergraduate engineering students’ 

experiences during college.  The participants did discuss the benefits they perceived 

would help them in their first jobs and in their overall career.  However, they could only 

speculate.  More research is needed to produce quantitative and qualitative evidence that 

mentoring is a piece that can better help women in specific STEM fields succeed in the 

workplace after graduation.  Studies need to be conducted with women 1-5 years out of 

school, as well as 5-10 years out of school to evaluate what part mentoring still plays in 

their careers and what skills and lessons they learned from the mentoring relationships as 

undergraduates.  The research will be very valuable because it will evaluate the effect 

mentoring relationships have on women who participate in them in their undergraduate 

college journey and those who do not. 

Another gap in research that was revealed through the literature review was to 

look at these women who are five to 10 years out of school and graduated with an 

engineering degree.  A qualitative study could look at graduates who opted out of the 

work force when they had babies and those who are managing careers and families 

simultaneously.  The study could see if any of the mentors these women had before they 
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started their career influenced their confidence in either having a family and a career or 

only being able to do one at a time. 

Faculty support or lack thereof was a big area that came up in this research study.  

More research could look at the reasons why engineering faculty want to or do not want 

to mentor students.  A qualitative study about this topic could really advance the 

understanding of ways to strengthen mentoring models inside STEM fields because 

faculty connect to every student at one time or another throughout their educational 

journey.  The students perceived a lack of willingness by their faculty members to mentor 

them or their peers in this study and having more background from the perspective of the 

professors could give more context to this issue.  This study could be done at the same 

study institution and additionally at other schools that the study institution routinely 

benchmarks against.  The findings would help administrators come up with strategies on 

how much to include faculty in the mentoring initiatives.  A part of the study could 

compare the responses of male and female faculty members.  The researcher could also 

look at the amount of experience each faculty member had in teaching or in industry and 

if this played in part in their opinions on mentoring. 

Lastly, further research could be done both quantitatively and qualitatively to see 

the impact of the peer-to-peer model of mentoring and how the benefits compare to the 

student-to-professional model of mentoring.  It would very helpful to see what skills each 

mentoring relationships can refine for the mentee and what questions can be more 

effectively answered.  This could be done with the different STEM areas as well to see 

which model would serve which student population most successfully. 
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Conclusion 

Today’s college women are exploring roles in STEM fields, particularly 

engineering, at a higher rate than in the past with over 21% of women graduating with 

engineering degrees in 2012 (Franchetti, 2011).  This is up from 13.3% of women 

receiving engineering degrees in 1983 (Fouad et al, 2012).  However, the initial success 

they are experiencing in these traditionally male dominated fields is not manifesting itself 

long-term into their careers (Cutler, 2012).  There are many factors that impact a female’s 

experience during her pursuit of an engineering related career path.  However, before this 

current study, there was little research that explored how female undergraduate 

engineering students experience mentoring activities (Putsche et al., 2008).  This study 

was conducted to produce qualitative evidence that mentoring during one’s 

undergraduate college experience in engineering may better help women succeed in an 

engineering role after graduation. 

Understanding how current female engineering undergraduate students experience 

and perceive mentoring experiences during college is imperative to help incorporate 

better education models for to prepare female students to be prepared to take on the 

challenges of life post-graduation.  Additionally, understanding their experiences sheds 

light on ways to develop mentoring programs and initiatives to support female 

engineering students to ensure that the initiatives and program are relevant to their needs.  

If mentoring is seen as a productive way that better equips women, this could have a 

major impact on the engineering industry long-term. 



Texas Tech University, Julie Murphy, December 2016 
 

 
198 

 

This purpose of this study was to explore the short term effects of mentoring 

opportunities afforded to engineering female students in their higher education 

educational setting.  This study focused on how female undergraduate engineering 

students described collegiate mentoring, their experiences with finding mentoring 

opportunities, their perceived benefits of participating in a mentoring relationship during 

college and how they perceived the mentoring experiences will prepare them for an 

engineering career.  Lastly, the study explored how supportive the female undergraduate 

engineering students perceive their college to be in providing mentors for students. 

A qualitative methodology collective case study research design was utilized to 

discover the experiences and perceptions of mentoring for female undergraduate 

engineering students.  Data collection included: setting boundaries; gathering information 

from interviews and documents; and communicating the protocol for record keeping 

(Creswell, 2014).  Data analysis included organizing the data, utilizing constant 

comparative methods, and conducting open and axial coding for interpretation to answer 

the four research questions (Merriam, 2009). 

The researcher utilized several strategies to increase trustworthiness (credibility, 

transferability, confirmability, and dependability) through member checking, reflexive 

journaling, audit trails, rich detailed descriptions, and ethical behavior throughout all 

aspects of the research study (Creswell, 2014; Lincoln & Guba, 1985).  The theoretical 

framework that guided this research study was Lent et al.’s (1996) social cognitive career 

theory (SCCT), which explains how an undergraduate’s mindset regarding self-efficacy, 
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decisions being made for careers post-graduation, and overall career goal setting can be 

affected by outside experiences such as mentoring. 

This study took place at a large public institution located in the northern region of 

the state of Texas.  The participants were ten female undergraduate engineering students 

who had either just graduated or were junior or senior classifications.  These participants 

had some experience with being mentored or being a mentor and also spent the majority 

of their undergraduate career at the study institution. 

The overall findings of this study revealed that mentoring had a huge impact on 

the ten participants.  Each participant was able to describe their opinion of mentoring 

experiences overall as well their specific experiences in detail.  The analyses of the data 

revealed that the participants were very knowledgably of the characteristics that make up 

an advantageous mentoring relationship.  These were described as providing a higher 

level of support, causing a desire to emulate, ability to provide direction, and allowing for 

an informal structure in the mentoring relationship.  The findings also revealed that the 

female undergraduate engineering students are finding mentoring in a variety of avenues 

such as family and teachers before entering college, college faculty mentors, peer 

mentors, and professional & industry mentors. 

Other findings revealed that the participants had varying opinions on how easy it 

was to find mentoring opportunities during their undergraduate experience.  Participants 

describes the ways they found mentoring through opportunities at the study institution 

and opportunities outside the study institution.  The researcher also discovered that many 
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of the participants’ significant engineering opportunities did not include or lead to 

mentoring.  Half the participants felt that there was an overall lack of opportunities to 

find mentors.  However, some of the participants realized that their own internal 

motivation was a huge factor in successfully finding mentoring opportunities.  Lastly, the 

data reveals that many of the participants mentoring opportunities were interconnected 

with one experience leading to another. 

Participants were able to describe both personal and professional benefits of 

participating in a mentoring relationship during college and in their early career.  The 

majority of participants described these relationships as helping them grow into the 

people that they are today and how they anticipate the confidence they were able to gain 

will set them apart from their colleagues in the future.  Their mentoring relationships 

were also able to help them begin to transition to life after college by easing nervousness 

and increasing their confidence.  The last finding showed that the participants definitely 

wanted to have mentors in their first jobs to help them acclimate to the work environment 

as well as serve as mentors to younger students to give back. 

Lastly, the participants revealed that they perceived an overall lack of priority 

toward mentoring by the study institution.  All ten participants were clear that mentoring 

opportunities were not mentioned during class time and that faculty rarely mentioned 

outside opportunities for enrichment or career development.  There was also little 

intentional support from the School of Engineering for finding research opportunities or 

internships which typically lead to mentorship experiences.  Overall, the participants felt 

that they were left to get involved in campus clubs and organizations in the little time 
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they had outside the classroom to enhance their professional development.  Half the 

participants ranked their satisfaction with their career development below a five due to 

not having a combination of academic rigor and real world application throughout their 

undergraduate experience. 

In closing, the findings of this study confirmed the conclusions of existing 

research that states that mentoring female students on the undergraduate level can help 

enhance their development and impact their self-efficacy, outcome expectations, and goal 

setting in regards to their career decisions.  These experiences must be prioritized at the 

higher education level in the same way K-12 has increased their programming to 

introduce STEM fields to female students at a very early age.  Although the numbers of 

women are small in the STEM fields, especially engineering, they are growing.  It is 

imperative that once a woman commits to studying engineering as an undergraduate 

student that the institution gives her opportunities to be mentored to increase her 

confidence, decrease her self-doubt and put her in a position to succeed in industry.  

There are simple programming changes that can be made at the School of Engineering 

level that can help support these women and make mentoring an experience that every 

female undergraduate engineering student partakes in instead of leaving it up to chance.   

These mentoring experiences can revolutionize the field of engineering over the next few 

decades and can allow women to close the STEM gender gap once and for all. 
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APPENDICES  

Appendix A. Human Subjects Review Board Approval – Texas Tech 

  
Jun 28, 2016 10:28 AM CDT  
 
Dimitra Smith  
Educational Psychology Leaders  
 
Re: IRB2016-472 A Case Study Inquiry of Female Undergraduate Engineering Student Experiences with 
Collegiate Mentoring and its Perceived Career Benefits  
 
Findings:  Review of this protocol is now complete.   
 
Dear Dr. Dimitra Smith:  
 
A Texas Tech University IRB reviewer has approved the proposal referenced above. The approval is effective 
from Jun 28, 2016 within the exempt category of:   
Category 2. Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement), 
survey procedures, interview procedures or observation of public behavior, unless: (i) information obtained is 
recorded in such a manner that human subjects can be identified, directly or through identifiers linked to the 
subjects; and (ii) any disclosure of the human subjects' responses outside the research could reasonably 
place the subjects at risk of criminal or civil liability or be damaging to the subjects' financial standing, 
employability, or reputation.  
 
Exempt research is not subject to annual review by the IRB.  Any change to your protocol requires 
a Modification Submission for review and approval prior to implementation.  
 
Your study may be selected for a Post-Approval Review (PAR). A PAR investigator may contact you to 
observe your data collection procedures, including the consent process. You will be notified if your study has 
been chosen for a PAR.  
 
Should a subject be harmed or a deviation occur from either the approved protocol or federal regulations 
(45 CFR 46), please complete an Incident Submission form.  
 
Once your research is completed, please use a Closure Submission to terminate this protocol.  
 
Sincerely, 
 Kelly C. Cukrowicz, Ph.D.  
Chair, Texas Tech University Institutional Review Board  
Associate Professor, Department of Psychological Sciences  
357 Administration Building, Box 41075  
Lubbock, Texas 79409-1075  
T 806.742.2064 F 806.742.3947 
www.hrpp.ttu.edu    
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Appendix B. Human Subjects Review Board Approval –The University 
of Texas at Dallas 

 

Figure A1: Human Subjects Review Board Approval – The University of Texas at Dallas 
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Appendix C. Email/Letter to be Sent Requesting Participation in Study 

 
Dear ________________:  
 
My name is Julie Murphy.  I have met many of you through the AES Freshman 

Mentor program in my professional capacity as a staff member at UT Dallas.  I am also 
currently a doctoral candidate at Texas Tech University working towards my Ed. D in 
Higher Education Administration.  My last step is to complete my dissertation.  For my 
research, I am conducting a study regarding how female engineering students may have 
been impacted by mentoring during their undergraduate journey.  

 
The purpose of this qualitative case study is to explore how mentoring in college 

can impact the lives of female undergraduate engineering students after college 
graduation.  The study will focus on the mentoring opportunities women participated in 
throughout their collegiate journey.  The study’s overall motivation is to uncover ways to 
help collegiate women in the engineering field be more prepared to locate long–term 
success in the workplace.   

 
I was provided your name through the AES Mentor Program.  I am looking for 

undergraduate female students who: 
 graduated in May 2016, or are graduating in December 2016, or May 2017 
 have had some experience as a mentee with a peer, professional, or faculty/staff 

mentor  
 who have completed the majority of their college career at UT Dallas 
 are majoring in an engineering field 

 
If you feel you fit these criteria and would be willing to be interviewed for no 

more than one hour in the next few weeks, please email me at 
julie.murphy@utdallas.edu.  If you have questions about the study before you commit to 
being interviewed, please do not hesitate to reach out. 

 
Thank you in advance for your consideration. 
 
Sincerely, 
 
Julie Murphy 
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Appendix D. Email/Letter Sent to Identify Participants 

 
XXXXXXX, 
 
My name is Julie Murphy.  I have met you through my professional capacity as a 

staff member at UT Dallas in the Office of Undergraduate Education.  I am also currently 
a doctoral candidate at Texas Tech University working towards my Ed.D in Higher 
Education Administration.  My last step is to complete my dissertation.  For my research, 
I am conducting a study regarding how female engineering students may have been 
impacted by mentoring during their undergraduate journey.  

 
The purpose of this qualitative case study is to explore how mentoring in college 

can impact the lives of female undergraduate engineering students after college 
graduation.  The study will focus on the mentoring opportunities women participated in 
throughout their collegiate journey.   

 
The study’s overall motivation is to uncover ways to help collegiate women in the 

engineering field be more prepared to locate long–term success in the workplace.   
 
I was hopeful that you would be able to help me identify potential student 

participants for this study. I am looking for undergraduate female students who: 
 graduated in May 2016, or are graduating in December 2016, or May 2017 
 have had some experience as a mentee with a peer, professional, or faculty/staff 

mentor  
 who have completed the majority of their college career at UT Dallas 
 are majoring in an engineering field 

 
I truly appreciate your assistance sending me names of any students you feel 

would fit the criteria and would be willing to be interviewed for no more than one hour in 
the next few weeks.  Email me at julie.murphy@utdallas.edu.  If you have questions 
about the study before you identify, please do not hesitate to reach out. 

 
Thank you in advance for your consideration. 
 
Sincerely, 
 
Julie Murphy 
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Appendix E. Description of the Study/Consent Form 

University of Texas at Dallas 
Consent Information Sheet 

 
Title of Research Project: A Case Study Inquiry of Female Undergraduate Engineering 
Student Experiences with Collegiate Mentoring and its Perceived Benefits Post 
Graduation 
 
Investigators:      Contact Number 
Principal Investigator: Julie Murphy   972-883-4281 
Faculty Sponsor: Dr. Andrew Blanchard, Ph.D. 972-883-4184 
Purpose: This purpose of this study is to explore the short term effects of mentoring 
opportunities afforded to engineering female students in their higher education 
educational setting.  This study will focus on how female undergraduate engineering 
students describe collegiate mentoring, their experiences with finding mentoring 
opportunities, their perceived benefits of participating in mentoring relationships while in 
college and how they perceive the mentoring experiences will prepare them for an 
engineering career.  Lastly, the study will explore how supportive the female 
undergraduate engineering students perceive their college to be in providing mentors for 
students. 
Description of Project: Each participant will be asked a series of questions in an 
interview lasting no more than 1 hour to give insight to their undergraduate journey as a 
female engineering student and the impact mentoring had on their decision making for 
their journey post-graduation. All interviews will be audio recorded.   
Payments for Participation: Participants will not receive any reimbursement for 
participation in this study. 
Voluntary Participation: All individuals have the right to agree or refuse to participate 
in this study. Individuals who consent to participate also have the right to change their 
minds at any point during the experimental procedure. Participants may tell the 
investigator that they no longer wish to participate. Refusal or withdrawal of participation 
will not involve any penalty.  
 
Records of Participation in this Research:   
Information Stored at the University of Texas at Dallas 
All of the information participants provide to investigators as part of this research will be 
protected and held in confidence within the limits of the law and institutional regulation.  

 
Each student will pick an alternate name for them to be identified by in any written 
portion of the dissertation and in transcription notes. 
 
All identifiable data will be kept on a password protected computer and all printed copies 
of consent forms or email exchanges will be kept in a locked file cabinet in the 
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researcher's office (Founders 2.704C).  Alternative names are used for data collection 
purposes, and access to identifiable data is limited to the researcher. Any identifiable data 
collected will be deleted when no longer needed for this project. 
Information Available to Others: Members and associated staff of the Institutional 
Review Board (IRB) of the University of Texas at Dallas may review the records of your 
participation in this research. An IRB is a group of people who are responsible for 
assuring the community that the rights of participants in research are respected. A 
representative of the UTD IRB may contact you to gather information about your 
participation in this research. If you wish, you may refuse to answer questions the 
representative of the IRB may ask. 
Publications Associated with this Research: The results of this research may appear in 
publications but individual participants will not be identified. 
Contact People: 
Participants who want more information about this research may contact any of the 
investigators listed at the top of this document. Participants who want more information 
about their rights as a participant or who want to report a research related injury may 
contact: 
 
The University of Texas at Dallas Institutional Review Board   972-883-4579 
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Appendix F: Interview Guide 

Interview Time: 

Date: 

Place: 

Interviewer:  Julie Murphy 

Interviewee (false name):  

  Thank you for agreeing to meet with me today.  I appreciate your time and 

willingness to participate in my study.  The purpose of this study is to explore the 

perceptions of undergraduate female students in regards to mentoring experiences they 

participated in during their college experience.  Before we get started, I need for you to 

select a false name that I can use in place of your name when I refer to you in my data 

collection and findings.  It is very important to me that your identity be protected 

throughout this process and be assured that at no time will your real name be tied with 

any of the data that you provide.   I will be interviewing at least 10 female undergraduate 

engineering students from this institution.   

  After I complete and transcribe the interviews, I will begin analyzing the data 

with the help of my dissertation chair and committee members.     

Before we start talking about your experience with mentoring, I would like to start with a 

few questions outlining your demographic and educational background at the institution.  

1.  How did you choose to attend this institution?  Have you been here since your 

freshman year? 

2. When did you first discover you had an interest in engineering? 

3. How did you choose your particular major in engineering?  Have you ever wanted to 

change majors? 

4.  Describe some of the most significant experiences connected to your major that you 

have had while in your undergraduate college years. 

5.  Overall, on a scale from 1-10 (10 being the most satisfied) rate your satisfaction on 

career preparation leaving this institution.  Why? 
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6.  Do you plan on working towards a master’s degree or doctoral degree?  In what areas? 

7.  Describe your 10-year plan (how you plan to spend your time over the next 10 years).  

8.  Tell me, in detail, what is your understanding of the gender gap in STEM fields, 

specifically engineering, in the United States? 

9.  How do you see this “gender gap” affecting your future success or lack thereof after 

graduation? 

10.  Describe a time at the institution that you felt as though you were perceived or 

treated differently in an academic setting due to your gender. 

11.  Did you ever question your career path due to your gender?  How? 

12.  Tell me, in detail, how would you define mentoring? 

13.  Tell me about your experience with mentoring while an undergraduate. 

14.  Would you describe the mentoring relationships you had as formal or informal? 

Why? 

15.  What skills were you able to enhance due to these mentoring relationships? 

16.  What questions did you have for mentors throughout your undergraduate journey? 

17.  How available are the opportunities to have a mentor while an undergraduate student 

at this institution? 

18.  Do you feel that this institution and your college specifically prioritize mentoring and 

provide ample opportunities to find mentors?  Why or why not? 

19.  What part do you think mentoring will play in your career?  

20.  How do you think your experiences being mentored as an undergraduate will set you 

apart from your colleagues in your first job? 

21.  What makes you most nervous about your life post-graduation? 

22.  Do you believe that the lessons you learned through mentoring will help you 

transition to post-college life more easily?  Describe why. 

 


