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Abstract 

Women are underrepresented in technology careers because they pursue technology 

degrees less frequently and leave technology careers at greater numbers than do men.  By 

analyzing a representative dataset of college graduates with degrees in computer science, 

computer engineering, and management information systems, this study identified 

correlations between specific college experiences of female technologists and long-term 

career success.  Exposure to role models and opportunities to apply classroom learning to 

real world problems were found to increase the likelihood of long-term career success for 

female technology graduates while participation in campus life was not found to be 

significantly correlated with such success.  These findings were used to create evidence-

based recommendations for degree-granting universities to improve career outcomes for 

their female technology graduates, which included hiring professors that engage students 

in learning and make them feel cared for as individuals, creating peer and professional 

mentoring programs, establishing internship programs, and celebrating diversity.  

Keywords: women, technology, college, career 

 

 



WOMEN AND TECHNOLOGY  ii 

Dedication 

For my favorite people in the world:  Matt, Christian, Jackson, Mom, Dad, and Em.  

 

 

 

 

 

 

 

 

 

 

 

 

  



WOMEN AND TECHNOLOGY  iii 

Acknowledgements 

 The author would like to thank her dissertation committee members, Dr. Kristin 

Winford and Dr. Emily Meyer, for their guidance in conducting this research.  She would 

also like to thank Gallup for providing access to the Gallup-Purdue Index dataset and 

support throughout her doctoral program.  Finally, she would like to thank her family for 

their support and understanding as she merged school and life by reading journal articles 

during little league baseball games, writing papers during family movie nights, and 

analyzing data on family vacations.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



WOMEN AND TECHNOLOGY  iv 

Table of Contents 

Page 

Abstract ................................................................................................................................ i 

Dedication ........................................................................................................................... ii 

Acknowledgements ............................................................................................................ iii 

Table of Contents ............................................................................................................... iv 

List of Tables ..................................................................................................................... ix 

CHAPTER ONE: INTRODUCTION ..................................................................................1 

Introduction and Background ............................................................................................. 1 

Statement of the Problem .................................................................................................... 2 

Purpose of the Study ........................................................................................................... 3 

Research Question and Hypotheses .................................................................................... 4 

Aim of the Study ................................................................................................................. 5 

Methodology Overview ...................................................................................................... 6 

Definition of Relevant Terms ............................................................................................. 6 

Delimitations, Limitations, and Personal Biases ................................................................ 7 

Leader’s Role and Responsibility in Relation to the Problem ............................................ 9 

Significance of the Study .................................................................................................... 9 

Summary ........................................................................................................................... 10 

CHAPTER TWO: LITERATURE REVIEW ....................................................................12 

Introduction ....................................................................................................................... 12 

Middle and High School Girls’ Interest in STEM ............................................................ 14 

Early Exposure to Technology.............................................................................. 15 



WOMEN AND TECHNOLOGY  v 

Gender Stereotypes ............................................................................................... 18 

Self-Efficacy ......................................................................................................... 20 

Biological Differences .......................................................................................... 23 

Female Selection of STEM Majors................................................................................... 24 

Family, Teacher, and Peer Influence .................................................................... 25 

Pedagogy ............................................................................................................... 27 

Communal Goal Orientation ................................................................................. 28 

Belongingness ....................................................................................................... 31 

Retention of Women in STEM Majors ............................................................................. 32 

College Experiences.............................................................................................. 33 

Role Models and Mentoring ................................................................................. 35 

Relationships with Faculty and Academic Advising ............................................ 37 

Persistence of Women in STEM Careers.......................................................................... 38 

Familial Obligations.............................................................................................. 38 

Career Development ............................................................................................. 41 

Masculine Organizational Climates ...................................................................... 44 

Summary ........................................................................................................................... 47 

CHAPTER THREE: METHODOLOGY ..........................................................................49 

Introduction ....................................................................................................................... 49 

Research Question and Hypotheses .................................................................................. 49 

Research Design................................................................................................................ 50 

Data Sources ..................................................................................................................... 53 

Data Collection Tools ....................................................................................................... 54 



WOMEN AND TECHNOLOGY  vi 

Data Collection Procedures ............................................................................................... 56 

Ethical Considerations ...................................................................................................... 56 

Summary ........................................................................................................................... 57 

CHAPTER FOUR: FINDINGS .........................................................................................59 

Introduction ....................................................................................................................... 59 

Presentation of the Findings.............................................................................................. 60 

Data Description ................................................................................................... 60 

Data Organization ................................................................................................. 61 

Independent Variables .......................................................................................... 62 

Hypothesis #1............................................................................................ 62 

Hypothesis #2............................................................................................ 64 

Hypothesis #3............................................................................................ 65 

Data Analysis ........................................................................................................ 69 

Hypothesis #1............................................................................................ 72 

Hypothesis #2............................................................................................ 73 

Hypothesis #3............................................................................................ 75 

Correlations ........................................................................................................... 77 

Hypothesis #1............................................................................................ 78 

Hypothesis #2............................................................................................ 79 

Hypothesis #3............................................................................................ 81 

Analysis and Synthesis of Findings .................................................................................. 82 

Hypothesis #1........................................................................................................ 82 

Hypothesis #2........................................................................................................ 85 



WOMEN AND TECHNOLOGY  vii 

Hypothesis #3........................................................................................................ 87 

Summary ........................................................................................................................... 90 

FIVE: CONCLUSIONS AND RECOMMENDATIONS .................................................93 

Introduction ....................................................................................................................... 93 

Purpose of the Study ......................................................................................................... 93 

Aim of the Study ............................................................................................................... 94 

Review of Findings ........................................................................................................... 94 

Proposed Solution ............................................................................................................. 96 

Professors That Focus on Education ..................................................................... 97 

Professional and Peer Mentoring Programs .......................................................... 98 

Internships ........................................................................................................... 100 

Celebration of Diversity ...................................................................................... 103 

Factors and Stakeholders Related to the Solution ............................................... 105 

Policies Influencing the Proposed Solution ........................................................ 107 

Potential Barriers and Obstacles to Proposed Solution....................................... 109 

Financial Issues Related to Proposed Solution ................................................... 111 

Legal Issues Related to Proposed Solution ......................................................... 112 

Leadership Considerations .................................................................................. 112 

Implementation of the Proposed Solution....................................................................... 113 

Leader’s Role in Implementing Proposed Solution ............................................ 113 

Factors and Stakeholders Related to the Implementation of the Solution .......... 115 

Evaluation and Timeline for Implementation and Assessment .......................... 118 

Implications..................................................................................................................... 121 



WOMEN AND TECHNOLOGY  viii 

Practical Implications.......................................................................................... 122 

Implications for Future Research ........................................................................ 123 

Implications for Leadership Theory and Practice ............................................... 125 

Summary of the Study .................................................................................................... 127 

References ....................................................................................................................... 131 

Appendix A ...................................................................................................................... 147 

Appendix B ...................................................................................................................... 148 

Appendix C ...................................................................................................................... 149 

Appendix D...................................................................................................................... 154 

Appendix E ...................................................................................................................... 159 

 

  



WOMEN AND TECHNOLOGY  ix 

List of Tables 

        Page 

Table 1.  Assigned Values for Income, Employee Engagement, and Well-Being……... 52 

Table 2.  Independent Variables, Definitions, and Scales to Support Hypothesis #1…... 64 

Table 3.  Independent Variables, Definitions, and Scales to Support Hypothesis #2…... 65 

Table 4.  Independent Variables, Definitions, and Scales to Support Hypothesis #3…... 67 

Table 5.  Descriptive Statistics for Calculated Variable of Success………………......... 70 

Table 6.  Kolmogorov-Smirnov Test for Normality for Calculated Variable of  

Success……………………………………………………………………… 

 

71 

Table 7.  Descriptive Statistics for Dummy Variables and Dependent Variable of 

Success……………………………………………………………………… 

 

72 

Table 8.  Descriptive Statistics for Independent Variables Examined in Hypothesis  

#1..................................................................................................................... 

 

73 

Table 9.  Descriptive Statistics for Independent Variables Examined in Hypothesis  

#2………………………………………………………………………......... 

 

74 

Table 10.  Descriptive Statistics for Independent Variables Examined in Hypothesis 

#3…………………………………………………………............................. 

 

76 

Table 11.  Pearson’s r, Kendall’s τ, and Spearman’s rs Values for the Correlations 

between Success and the Independent Variables…………………………… 

 

78 

 

 



WOMEN AND TECHNOLOGY  1 

CHAPTER ONE: INTRODUCTION 

Introduction and Background 

 Over the next decade in the United States, there are projected to be more job 

openings in science, technology, engineering, and math (STEM) careers than qualified 

candidates to fill these roles.  By 2020, the United States Bureau of Labor Statistics 

(BLS) has estimated there will be 18% growth in technology and mathematics positions 

alone with engineering and architecture adding an additional 7% in job growth (Bureau 

of Labor Statistics [BLS], 2013).  Life, physical, and social science roles are expected to 

grow 10%, while science-heavy healthcare jobs are predicted to grow by more than 20% 

over the timeframe (BLS, 2013). 

The President’s Council of Advisors on Science and Technology (2012) estimated 

there will be a shortage of one million qualified STEM professionals to fill these roles 

based on current graduation rates.  This gap between STEM openings and qualified 

STEM professionals will prove to be troubling to individuals, universities, organizations, 

and the economy.   

After World War II, the United States matured into an industrial-based economy 

that fueled its economic expansion.  Much of the economic growth the United States 

realized in those years was enabled by research and development from those receiving 

post-secondary education in science, technology, math, and engineering disciplines 

(President’s Council of Advisors on Science and Technology, 2012).  Over time, the 

economy has evolved from one dependent on manufacturing and manual labor to one 

focused on technological advances and innovation.  Innovation is now responsible for 

massive economic growth and is typically fueled by scientists, technologists, and 
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engineers (National Science and Technology Council, 2013).  Without addressing the 

STEM gap in the United States, the country risks losing its global competitiveness and 

significance. 

Underrepresented populations, especially women, could help close the STEM gap 

by attracting them to and retaining them in these traditionally male-dominated fields.  

While women make up 47% of workers in the United States (BLS, 2014) and graduate 

college in higher numbers than men (U.S. Census Bureau, 2011), they comprise just 24% 

of the STEM workforce (Executive Office of the President, 2013).   

Beyond providing additional trained professionals to fill STEM job openings, 

women also add diversity to STEM professions as an underrepresented demographic in 

science, technology, engineering, and math disciplines.  Diversity provides new 

perspectives and experiences to workgroups that can spur innovation and bring together 

different ideas to improve productivity and quality (Salomon & Schork, 2003).  

Statement of the Problem  

 Comprising less than a quarter of the science, technology, engineering, and math 

professionals in the United States, women are underrepresented in these career fields 

(Executive Office of the President, 2013).  Women graduate with technology degrees at 

much lower rates than men (National Science Foundation, 2014), and leave technology 

careers at higher rates than men (Hewlett, Luce, Servon, Sherbin, Shiller, Sosnovich, & 

Sumberg, 2008) and women in other professional positions (Glass, Sassler, Levitte, & 

Michelmore, 2013).  In 2012, women earned just 18.2% of all bachelor’s degrees 

awarded in computer science in the United States, a number that has steadily declined 

over the previous decade from a high of 27.5% (National Science Foundation, 2016).  
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Hewlett et al. (2008) reported that 56% of women employed in private sector technology 

jobs leave their career fields, abandoning their investment in their specialized skillset.  

One in five female technologists leave the workforce altogether (Hewlett et al., 2008).  

Glass et al. (2013) found that female technology professionals are 807% more likely to 

leave their fields than other professional women (odds ratio = 9.07), even after taking into 

account differences in adolescent career and family expectations, marital status, number 

of children, and spousal characteristics.  These statistics suggest that women who find 

long-term career success in technology fields are quite unique. 

Much of the literature on the topic of women in technology focus on the college 

experiences that affect graduation rates or the professional experiences that affect career 

persistence rates.  This study endeavored to bridge these topics by identifying key college 

experiences that were correlated with long-term success for women in technology.  The 

findings of this study were then used to create recommendations for universities to 

improve the career success of their female graduates, increasing the value of their 

educational services.  

Purpose of the Study 

The purpose of this quantitative study was to identify key college experiences that 

were correlated with long-term success for female technologists based upon a 

representative sample of college graduates.  The independent variables were self-reported 

by the respondents based upon their perceptions that: 

• Their professors cared about them as individuals. 

• At least one professor made them excited about learning. 
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• Whether or not they had mentors who encouraged them to pursue their dreams 

and goals. 

• Whether or not they had an internship that allowed them to apply their 

classroom learnings. 

• Whether or not they worked on a project that took at least a semester to 

complete. 

• Whether or not they were active in extracurricular activities and the types of 

those activities. 

• Whether or not they participated in research with a professor or faculty 

member. 

• Frequency of meetings with academic advisors. 

• Number of years they lived on campus. 

• Whether or not they were given opportunities to regularly interact with people 

of different backgrounds.   

The dependent variable was a calculated variable that measured respondent 

success based on an equally weighted aggregation of income, employee engagement, and 

well-being data collected by Gallup, a research-based analytics and consulting firm 

headquartered in Washington, DC.  

Research Question and Hypotheses 

High paying, skilled technology jobs require bachelor’s degrees (BLS, 2015).  As 

a baseline requirement for many technology careers, a college education is a common 

characteristic of technologists, but their college experiences may vary greatly based on 

the unique curriculum, faculty, facilities, culture, and extracurricular opportunities of 
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their universities.  These differing college experiences may enhance or detract from 

graduates’ future career success.  Because women graduate with technology degrees at 

much lower rates than men (National Science Foundation, 2014) and leave technology 

careers at higher rates than men (Hewlett et al., 2008) and other professional women 

(Glass et al., 2013), these differing college experiences may account for a portion of the 

underrepresentation of women in technology.  To explore this relationship of specific 

college experiences and long-term career success for female technologists, the following 

hypotheses was investigated in this study. 

Hypothesis #1:  Female technology graduates who personally interacted with 

professional and academic role models in their undergraduate studies were more likely to 

experience long-term career success. 

Hypothesis #2:  Female technology graduates who were able to apply their 

classroom learnings to real world problems in their undergraduate studies were more 

likely to experience long-term career success. 

Hypothesis #3:  Female technology graduates who actively participated in campus 

life in their undergraduate studies were more likely to experience long-term career 

success. 

Aim of the Study 

The aim of this study was to create an evidence-based recommendation for four-

year, degree granting universities so they may better structure their technology programs 

to improve the likelihood of long-term career success of their female graduates.  
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Methodology Overview 

 This study leveraged an existing dataset, the Gallup-Purdue Index, for a 

quantitative analysis of the correlations among specific college experiences and long-

term career success of female technologists in the United States.  This dataset was 

comprised of survey data from a nationally representative sample of United States’ 

residents, weighted to account for unequal selection probability and nonresponse and to 

match national demographics of gender, age, race, ethnicity, education, and region. 

Definition of Relevant Terms 

 The following terms will be used in this study. 

STEM:  Science, technology, engineering, and mathematics.  The term STEM 

may refer to a field of study or a career field. 

Technologist:  one who holds a bachelor’s degree in computer science, computer 

engineering, or management information systems. 

Successful technologist:  one who met the definition of a technologist and earned 

more than the Bureau of Labor Statistics median annual earnings for computer and 

mathematical occupations of $81,430 (BLS, 2016) that is engaged in their employment 

and thriving in four or five areas of well-being as measured by Gallup, a research-based 

analytics and consulting firm headquartered in Washington, DC. 

Well-being:  Rath and Harter’s (2010) definition of well-being was used in this 

study, which is the interaction of a person’s enjoyment of daily activities related to their 

career, quality of relationships, financial security, quality of physical health, and pride in 

community involvement, measured in terms of thriving, struggling, and suffering. 

Girl:  female under the age of 19 or female that has not yet graduated high school. 
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Woman:  female 19 years of age or older or female that has graduated high school. 

Quantitative study:  a study in which quantitative methods that emphasize 

objective measurement and statistical analysis of data are used to abstract unbiased 

results that can be generalized across a larger population. 

Cronbach’s alpha (α):  statistic used in quantitative analysis to evaluate 

instrument reliability (Field, 2013).  The statistic value may be a number between zero 

and one with higher values indicating higher instrument reliability.  A minimum 

threshold of α ≥ .7 is generally viewed as an acceptable internal consistency in 

quantitative analysis (George & Mallery, 2003). 

Kolmogorov-Smirnov test (K-S):  test for normality of data that compares the 

distribution scores of a sample to the scores of a normal distribution with the same means 

and standard deviation.  Non-significant (p > .05) tests indicate the distribution of the 

sample is not significantly different from a normal distribution while significant (p < .05) 

tests indicate a non-normal distribution of data (Field, 2013). 

Delimitations, Limitations, and Personal Biases 

 The population for this study was a nationally representative sample of female 

technology college graduates.  Not all women that work in technology may be classically 

trained in the discipline, so those that had undergraduate degrees in other fields of study 

were excluded.  Similarly, those that did not graduate college but had successful 

technology careers were excluded.  Because not every successful female technologist in 

the sample was included in this study, the recommendations created based upon the study 

may only be relevant for technology departments at four-year, degree granting 
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institutions of higher education and not for other departments in such universities or for 

community colleges. 

 Because the rate of change in technology, universities, organizations, and 

education is difficult to predict, this study applied to the point in time in which the data 

were collected and may not be applicable to future generations of college students. 

 A further limitation of this study was based upon the existing dataset that was 

leveraged.  Because the researcher had no part in designing the questionnaire to collect 

data from the sample, only those questions asked and answered were able to be 

considered for the correlation analyses.  This dataset was proprietary and only available 

to paid clients of Gallup, a research-based consulting company.  A special exception was 

made to allow the researcher access to this data based upon her employment with the 

company.  Collecting detailed undergraduate, professional, salary, engagement, and well-

being data from a nationally representative sample of tens of thousands of respondents 

within the United States may be cost prohibitive to other researchers attempting to 

replicate the results of this study. 

 The author of this research was a female technologist that would be considered 

successful in her career under the definitions of this study.  Because of her background, 

she had personal knowledge of the challenges facing female technologists and had her 

own collegiate experiences that may have influenced her long-term career success.  She 

was also active in several organizations that encouraged women to pursue and persist in 

technology degrees and careers, demonstrating her belief that women should be more 

prevalent in technology programs and occupations.  Due to the quantitative nature of this 
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study, these biases of the researcher should not impact the objective results of the data 

analysis. 

Leader’s Role and Responsibility in Relation to the Problem 

The tendency of women to leave STEM studies and careers is commonly 

described as a “leaky pipeline.”  It begins with high school girls that had previously 

expressed interest in pursuing careers in science, technology, engineering, or 

mathematics changing their minds before entering college.  Another point of leakage is 

college women that leave STEM majors prior to graduation for other, more traditionally 

female studies.  It continues throughout women’s careers as they leave STEM fields for 

other occupations or leave the labor force altogether.  Because more women are filtered 

out of the STEM population as time progresses, the field becomes increasingly male 

dominated at higher levels of career growth (Blickenstaff, 2005). 

In order to help more navigate what Eagly and Carli (2007) coined the labyrinth 

facing women in contemporary career paths, additional research is needed to identify 

specific interventions that can seal the leaky pipeline of women in technology.  Using 

quantitative techniques, identifying the specific college experiences that are correlated 

with long-term career success of female technologists may lead to more women in 

positions to assume leadership in this very male-dominated career field. 

Significance of the Study 

 The research outlined in this dissertation is important to bring more diversity to 

the field of technology.  Based on the unique dataset available to this research, the long-

term career outcomes of female technology graduates were objectively studied across a 

nationally representative sample to identify key college experiences correlated with 
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success in this job category.  The breadth of this dataset would be difficult to replicate 

within the financial constraints of many research projects, providing a current and 

expansive view into this topic that is of great interest to the United States government, 

Silicon Valley, Wall Street, educators, employers, and parents across the United States. 

Much of the existing research on the topic of women in technology or women in 

STEM focuses on the issues impacting the attraction of girls and women to these fields in 

primary, secondary, and post-secondary education or the retention of female 

technologists within this category.  This research was unique in that it tied together 

college experiences with long-term career success, bridging the two groups of research. 

Based upon the findings of this research, recommendations were created that 

could influence the way college students are educated in order to create more value for 

the alumni of adopting universities.  This has several benefits, first impacting the students 

who are positively affected by programs that foster long-term career success.  Secondly, 

universities that employ these recommendations may provide greater long-term value to 

their alumni, enhancing demand for their programs and research facilities.  Thirdly, the 

technology field may benefit from a more diverse, inclusive environment as more women 

are able to thrive in this arena as they are provided opportunities for appropriate 

experiences that enrich their career potential. 

Summary 

 The lack of qualified STEM professionals is an issue that has the potential to 

affect our nation’s economic growth.  As an underrepresented population in STEM, 

women provide an opportunity to not only fill that gap, but to provide much needed 

diversity of thought, education, and experience to technological fields to accelerate 
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innovation, productivity, and quality.  This study bridged existing literature on the topic 

of women and technology by identifying key college experiences that were correlated 

with long-term success for female technologists.  By using quantitative analyses of a 

nationally representative sample of college graduates, this study examined specific 

college experiences that increased the likelihood of long-term career success for women 

in technology in order to create evidence-based recommendations for degree-granting 

universities to improve career outcomes for their female technology graduates. 

 This study did hold some limitations and delimitations, including the use of a 

proprietary dataset, exclusion of women employed in technology that did not hold 

undergraduate technology degrees, and a quickly changing technological environment.  

The author of this study was herself a female technologist, and had personal knowledge 

of the challenges faced by women in technology as well as her own collegiate 

experiences as an undergraduate technology student.  The quantitative nature of this 

study controlled for these biases. 

 This study is important to universities, employers, and governments as they all 

play important roles in the technology career landscape that faces women today in the 

United States.  The results of this study may benefit technology students whose 

undergraduate experiences improve because of the recommendations created, universities 

who provide more value to their students and alumni, and employers who enjoy a more 

diverse technology workforce to drive innovation, productivity, and quality.  
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CHAPTER TWO: LITERATURE REVIEW 

Introduction 

 The lack of women in science, technology, engineering, and mathematics (STEM) 

professions is not a new topic or one that has gone unexamined.  There are many theories 

as to why there are fewer women than men in STEM – some biologically based, some 

culturally, and others environmental.  Some research focused on why fewer girls and 

women choose STEM fields of study and occupations from the outset, others 

concentrated on why women tend to leave STEM majors and jobs in greater numbers 

than men after participating in such fields for a period of time.   

 The lack of interest displayed by girls and women in studying science, 

technology, engineering, and technology fields to prepare for a STEM career begins early 

in girls’ lives and continues through to post-secondary and graduate education.  High 

school girls show less interest in STEM than boys, especially in technology, with only 

2% of high school girls reporting an interest in technology in 2014, compared to 15% of 

boys (U.S. News & Raytheon, 2015).  As they progress to college, the gender gap 

widens, as only 13% of all bachelor's degrees awarded to women in 2014 were in STEM 

fields, compared to 28% of male bachelor degrees (U.S. News & Raytheon, 2015).  

Gender disparity does not improve in graduate studies, with STEM graduate degrees 

comprising just 10% of all advanced degrees awarded to women in 2014, compared to 

24% of male graduate degrees (U.S. News & Raytheon, 2015).  

Within STEM, technology has especially poor female representation.  There are 

too few girls interested in and completing the necessary secondary science and math 

classes required to major in computer science, computer engineering, and management 
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information systems in college that would lead to a job in technology.  This suggests that 

the issue of the lack of women in technology begins in childhood and is compounded 

during adolescence, young adulthood, and middle age as women leave technology majors 

and careers.  

The exit of women from STEM education and careers has been likened to a 

“leaky pipeline” where girls interested in STEM choose different majors when applying 

to college, female STEM majors change their fields of study during college, and those 

that do graduate with STEM degrees change careers more frequently than men (Hewlett 

et al., 2008) and women in other professional positions (Glass et al., 2008).  However, the 

accuracy of the claims of a leaky pipeline is argued in literature, with a minority of 

researchers asserting that the argument is plagued with issues, including the baseline 

assumptions of the metaphor, its attempt to normalize an entire population and career 

sector, and its focus on supply side economics (Metcalf, 2010).  

Women are not the only underrepresented population in STEM fields.  There are 

significant racial and socioeconomic disparities in STEM populations, but both racial and 

socioeconomic disproportions are more easily explained than gender differences.  While 

individual households are typically homogenous in terms of race and socioeconomic 

status, boys and girls grow up in mixed gender households, which makes the differences 

in gender composition of STEM fields deserving of additional research on the causes and 

effects of this discrepancy (Correll, 2001). 

There is considerable research on why women choose STEM careers at lower 

frequencies and leave STEM fields at greater rates than men including early exposure to 

technology (Wai, Lubinski, Benbow, & Steiger, 2010), biological differences between 
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the sexes (Blickenstaff, 2005), lower female self-efficacy (Saucerman & Vasquez, 2014), 

gender stereotypes and peer influence (Charles & Bradley, 2002), lack of mentors 

(Blickenstaff, 2005), and career expectations (Schlenker, 2015).  This literature review 

will begin with an exploration of the lack of middle and high school girls’ interest in 

STEM careers.  Next, it will look at the research regarding the lack of women majoring in 

STEM fields of study.  It will then look at the retention of women in STEM majors, 

concluding with a discussion of the persistence of women in STEM careers. 

Middle and High School Girls’ Interest in STEM 

 Early childhood and adolescence are key points in time to encourage interest in 

STEM and to change gender stereotypes about STEM (Diekman, Weisgram, & Belanger, 

2015).  Interest in pursuing STEM careers at the beginning of high school is crucial to 

reducing the STEM job gap, as the odds of reporting an interest in pursuing STEM 

careers at the end of high school is nine times greater for girls and boys that report an 

interest at the beginning of high school (Sadler, Sonnert, Hazari, & Tai, 2012), pointing 

to the difficulty of attracting students to STEM fields of study during high school.  

Student interest in STEM careers at the beginning of high school is the strongest 

predictor of interest in STEM careers at the end of high school (Sadler et al., 2012).  

Middle school provides this opportunity to excite girls about math and science so they 

enter high school with positive perceptions of STEM fields of study.   

To encourage girls’ interest in STEM, especially technology, early exposure is 

key.  Gender stereotypes impact the interest girls show in traditionally male fields of 

study, as does their self-efficacy in these subjects.  These topics will be explored, as will 
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another explanation for the lack of middle and high school girls’ interest in STEM:  the 

innate biological differences between boys and girls. 

Early Exposure to Technology 

 Unless girls take the prerequisite math and science classes in middle and high 

school, their opportunities to major in science, technology, engineering, and math in 

college are quite narrow.  For both genders, the number of years of science or math 

completed in high school is positively related to significant increases in STEM career 

interest with calculus, advanced chemistry, and physics having the largest predictive 

impact on STEM career interest (Sadler, Sonnert, Hazari, & Tai, 2014).  Specific to girls, 

a common predictor of their decisions to major in STEM is their middle and high school 

preparation (Shapiro & Sax, 2011).  However, female students are less likely than male 

students to have learned any computer science in middle and high school (Google & 

Gallup, 2015). 

 In a retrospective cohort study of 6,555 freshman and sophomore college students 

across 34 institutions, Sadler et al. (2012) found that during high school, the percentage 

of boys reporting an interest in STEM careers stayed quite stable, starting at 39.5% and 

ending at 39.7%.  The percentage of girls reporting an interest in STEM careers not only 

started much lower at 15.7%, it also declined at a faster rate, ending at just 12.7% (Sadler 

et al., 2012).  Girls retained less interest in STEM careers than did boys, and it was more 

difficult to attract girls to STEM fields during high school, with computer science holding 

a particularly poor persistence rate for female students. (Sadler et al., 2012).  More girls 

lost interest in STEM careers (9%) than gained interest (6%) for a net aggregate loss of 

3% (Sadler et al., 2012).  Because of this disparity between male and female interest in 
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STEM careers during secondary education, by the end of high school, 75% of those 

students interested in pursuing future engineering and science careers were male (Sadler 

et al., 2012).   

Girls have less of an understanding of the definition of computer science than do 

boys.  Google and Gallup (2015) found that girls are more likely to misclassify basic 

computer literacy as computer science.  This finding indicates that not only do girls need 

more training in computer science to compete with boys; they first need a better 

understanding of what is and what is not computer science. 

Without basic computer science education in middle and high school, girls do not 

have a chance to participate in the advanced STEM educational opportunities that can 

lead to later success in STEM higher education and careers.  In a longitudinal study of 

mathematically gifted children and top STEM graduate students, Wai et al. (2010) found 

that advanced STEM pre-collegiate educational opportunities were positively related to 

later significant STEM accomplishments for both genders.  Google (2014) found that 

academic exposure of girls to computer science, especially advanced placement computer 

science, was a contributing factor to pursuing computer science degrees in college.  Not 

only do advanced placement classes improve the likelihood of women pursing 

technology degrees, they also improve women’s persistence in those studies (Griffith, 

2010).    

In a nationally representative sample of 219,864 first time, full-time freshman 

students entering 297 four-year degree granting universities, Pryor, Hurtado, DeAngelo, 

Palucki Blake, and Tran (2009) found that a similar number of boys and girls reported 

completing some advanced placement classes in high school, with 64% of boys 
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completing at least one advanced placement class and 67.4% of girls completing at least 

one class.  Although both boys and girls took the advanced classes in similar proportions, 

their expectations to apply this preparation to technical occupations were quite different.  

When asked about their probable career field, 3.3% of male freshmen selected computer 

programmer or analyst while only .4% of female students selected the technical 

profession (Pryor et al., 2009).  Girls also chose engineering at a much lower rate than 

boys at just 2.8%, compared to 13.6% of boys expecting to pursue a career in the 

discipline (Pryor et al., 2009). 

 The high school gender gap in STEM orientation accounts for 70% of the later 

gender gap in STEM degrees (Legewie & DiPrete, 2012).  However, this high school 

gender gap varies greatly among schools (Legewie & DiPrete, 2012), indicating that the 

specific high schools that girls attend play an important role in either nurturing an interest 

in or disdain for math and science.  In a longitudinal survey of more than 7,000 students, 

Legewie and DiPrete (2012) found that the gender gap in STEM orientation of students 

was solidified in high school, but the size of the gap was sensitive to local high school 

influences, such as an encouraging climate for girls in science and math.  Such a climate 

can reduce the gender gap in college degrees awarded in science, technology, 

engineering, and mathematics by 25% (Legewie & DiPrete, 2012). 

 In a conflicting study of 659 women employed in information technology, Draus, 

Mishra, Goreva, Caputo, Leone, and Repack (2014) found that early exposure to 

technology was not correlated with career decisions.  However, the researchers qualified 

this finding by attributing it to the lack of options for such exposure for the respondents 
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in their study as there were no technology courses offered during their middle and high 

school tenures. 

Gender Stereotypes 

The role gender stereotypes play in the choices females make is another theory as 

to why fewer girls study STEM subjects and fewer women are employed in STEM 

careers.  Gender stereotypes help people interpret their surroundings (Correll, 2001).  

Stereotypes influence the careers people associate with each gender and may facilitate 

self-fulfilling prophecies (Nassar-McMillan, Wyer, Oliver-Hoyo, & Schneider, 2011).   

Parents, teachers, and peers all influence children and young adults’ perceptions 

of gender and appropriate roles for men and women (Charles & Bradley, 2002), with 

mothers’ gender beliefs proving to be especially important in their children’s later career 

choices (Saucerman & Vasquez, 2014).  Using data from the National Education 

Longitudinal Study, Legewie and DiPrete (2012) found that by eighth grade, boys are 

twice as likely as girls to believe they will work in a STEM career field.  They also found 

that by twelfth grade, boys that showed an interest in STEM in eighth grade persist in 

their interest at a greater rate than girls that displayed a similar interest (Legewie & 

DiPrete, 2012). 

Another important role that parents play for their children is that of role model.  In 

a survey of 219,864 first time, full-time freshman students at four-year degree granting 

institutions, 3.7% of males and 3.8% of females reported that their father was employed 

as a computer programmer or analyst while only 1.5% and 1.4% of their mothers had 

similar positions (Pryor et al., 2009).  Students with fathers employed as engineers were 

reported by 8.8% of males and 8.5% of females while only 1.0% and .9% of male and 



WOMEN AND TECHNOLOGY  19 

female students had mothers with engineering careers (Pryor et al., 2009).  These 

disparities in the career fields of parents may influence the gender stereotypes that boys 

and girls associate with these technical professions and, in turn, their perceived ability to 

be successful in such fields. 

Students must first be inspired to study STEM, then excited about pursuing a 

STEM career.  They must also be well prepared to pursue STEM majors in college.  

Early childhood and adolescence are key points in time to encourage interest in STEM 

and to change gender stereotypes about STEM (Diekman et al., 2015).  While math and 

science classes may have stereotypical connotations surrounding them in regards to 

gender, they play an important role in not only preparing girls to major in STEM fields of 

study, they also positively impact their persistence in these majors.  High school STEM 

advanced placement classes have a positive impact on the persistence of women in 

STEM majors (Griffith, 2010), and girls' intentions to major in STEM increased from 

25% to 32% when they took 90% of their high school STEM coursework in advanced 

tracks (Bottia, Stearns, Mickelson, Moller, & Parker, 2015).   

In a study of 12,000 college-bound students in North Carolina, Bottia et al. (2015) 

found that physics classes were especially impactful to girls’ likelihood of selecting a 

STEM major.  However, in their sample, only 2.4% of female students took high school 

physics, as opposed to 34.9% of male students (Bottia et al., 2015).  Girls that did not 

take physics in high school had a 23% probability of intending to major in STEM while 

girls that completed a physics course had a 34% probability of intending to major in 

STEM (Bottia et al., 2015).  Hazari, Sadler, and Sonnert (2013) found that female 

students had significantly lower self-perception towards physics than did male students, 
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which may account for a portion of the disparity in male and female enrollment in high 

school physics courses. 

Girls that show promise in mathematical abilities tend to have numerous options 

in selecting fields of study.  Ceci, Williams, and Barnett (2009) found that women that 

are proficient in math select careers in fields that do not require math proficiency in 

disproportionate numbers to men.  They also found that women with high math 

proficiency are disproportionately more likely to have high verbal competency, allowing 

them to choose other attractive careers that are not math intensive, like the law (Ceci et 

al., 2009).  These results indicate that a number of girls that have the potential to be 

successful scientists, engineers, technologists, and mathematicians are instead choosing 

different fields of study that require less math proficiency. 

Self-Efficacy 

Men tend to have more self-efficacy in their skills than equally skilled women, 

especially when the subject is one where men are traditionally thought of as more 

talented than women, such as mathematics (Correll, 2004).  In a study of male and female 

first-year undergraduates, Correll (2004) informed students they were completing tasks at 

which men were superior to women.  Correll (2004) found that male students reported 

that they needed to score at least a 79.3% on a test to feel they had high task ability when 

they were told men normally performed better than women, while women required at 

least 88.9% to feel the same confidence.  When men believe they are more competent 

than women at a task, they allow themselves to assess their own skills more leniently than 

do women that have the same performance (Correll, 2004).   
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In general, American students' self-perceptions toward science are not overly 

positive, even those that are planning STEM careers (Hazari et al., 2013).  Girls tend to 

be less confident in their abilities in math and science than are boys.  Males are more 

likely to believe they are competent in math than are females, even when their test scores 

are the same (Correll, 2001).  Boys do not assess all of their skills more competently than 

do girls, however, as they are not immune to cultural stereotypes about gender and 

ability, which affect their assessments (Correll, 2001).  These cultural beliefs about 

gender stereotypes associated with math tend to bias self-assessments of math for both 

boys and girls, which then influences the choices males and females make in their 

education and careers (Correll, 2001). 

In a nationally representative sample of incoming college freshman at four-year 

degree granting colleges and universities, Pryor et al., (2009) found that girls reported 

higher high school grade point averages (GPAs) than boys.  Nearly three-fourths of girls 

reported GPAs of B+ and above (73.6%) compared to 64.8% of boys (Pryor et al., 2009).  

A full quarter of girls reported A or A+ high school GPAs compared to 19.7% of boys 

(Pryor et al., 2009).  Although girls reported higher GPAs than boys, they expected to 

require remedial training in math and science at higher proportions than boys, with 29.2% 

of girls fully expecting to need help in math and 15.1% expecting to need help in science 

in order to be successful in these subjects in college (Pryor et al., 2009).  Only 18.8% of 

boys expected to need remedial education in math and 8.9% expected remedial training in 

science (Pryor et al., 2009).  Math and science were not the only subjects that girls 

expected to need more help than boys; reading and English were the only subjects that 

boys expected to need more remedial training than girls (Pryor et al., 2009).  These 
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statistics highlight the difference in self-efficacy that young women experience, 

especially as they relate to math and science, even with above average or superior 

performance in these subjects. 

When specifically asked to compare their proficiency in computer skills and 

mathematics to others similar to them, boys report more confidence in their abilities than 

girls.  When asked to compare their computer skills to their peers, nearly half of boys 

(48.8%) said they were either above average or outstanding (Pryor et al., 2009).  Less 

than one-third of girls (31.4%) had the same response (Pryor et al., 2009).  Math was a 

similar story, with more than half of boys (54%) assessing their skills above average or 

outstanding, compared to just over one-third of girls (35.7%) with the same confidence in 

their math abilities (Pryor et al., 2009).  Pryor et al. (2009) compiled an academic self-

confidence index based upon the students’ answers to all educational self-efficacy 

questions and found that 29.9% of boys had high academic self-confidence compared to 

19.8% of girls.  As noted previously, the female students had higher average high school 

performance as measured by grade point average than did boys (Pryor et al., 2009), but 

were less confident in their academic abilities, especially related to technology and 

mathematics, as they began their post-secondary education. 

In 2015, Google and Gallup found that 62% of boys in grades 7 through 12 were 

very confident they could learn computer science while only 46% of girls had the same 

confidence in their abilities.  This self-perception of their potential to be successful in 

computer science significantly impacts girls’ decisions to study computer science 

(Google, 2014).   
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Middle school is a time for change in the ways girls perceive their ability to be 

successful in STEM subjects.  Saucerman and Vasquez (2014) reported that girls say that 

boys and girls are equally skilled in math until age 10, and then girls say that boys are 

more skilled in the subject.  Boys say that boys and girls are both equally skilled at both 

points in time, so girls have lesser belief in themselves than boys have in them.  In middle 

school, boys are twice as likely as girls to expect to work in science or engineering 

(Legewie & DiPrete, 2012).  By the end of adolescence, boys' self-efficacy is 

significantly higher than that of girls (Saucerman & Vasquez, 2014). 

Biological Differences 

The final school of thought to be examined on middle and high school girls’ 

interest in STEM careers is based on biology.  One theory that has been heatedly debated 

as to why there are fewer women than men in both STEM academic programs and jobs is 

that men are simply superior to women in math and science, and so are more likely to 

enter and find success in STEM fields that rely heavily on these subjects.  Blickenstaff 

(2005) found that small biological differences in male/female math and science ability do 

not account for the lack of women in STEM.  More recent studies conducted in the last 

decade have shown that males and females have virtually the same performance in 

mathematics and take the same number and difficulty of high school math classes (Lee, 

Grigg, & Dion, 2007), indicating that both genders have similar capacities to excel in 

mathematics.  Diekman et al. (2015) found that innate gender gaps in math and science 

aptitude do not account for a significant portion of the gender gap in STEM fields. This 

theory of biological superiority of boys and men in math and science has been largely 

discounted in modern literature. 
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Female Selection of STEM Majors 

 Career choice is an important and personal decision for adolescents entering 

college as they select their majors.  Occupational preference is not an inborn quality, but 

is a complex product of both individual ability and environmental characteristics and is 

subject to parental, social, and educational influence (Rosenbloom, Ash, Dupont, & 

Coder, 2008).   Although female high school graduates tend to be more academically 

minded and accomplished than their male counterparts, more women enter college 

determined to not study science than do men (Sax & Arms, 2008).   

The largest proportion of STEM jobs in the United States is in computer and 

mathematics fields, comprising 47% of total STEM employment, but there were fewer 

women working in computer science and math fields in 2009 than there were in 2000, as 

well as a lesser percentage of women, falling 3 percentage points to 27% in 2009 (Beede, 

Julian, Langon, McKittrick, Khan, & Dom, 2011).  Technology and engineering 

programs experience the greatest dearth of female enrollment, as most of the women 

(57%) that do select STEM majors choose to study physical and life sciences, 

traditionally considered the “lighter sciences,” where only 31% of men choose such fields 

(Beede et al., 2011).  Nearly half (48%) of male STEM students select engineering as 

their major with only 18% of female STEM majors choosing engineering as their field of 

study (Beede et al., 2011). 

Shapiro and Sax (2011) found that the predictors of women’s decisions to major 

in STEM fields of study include middle and high school preparation, culture and 

pedagogy in STEM classes, faculty interactions, self-confidence, sense of belonging, 

family influences, and peer relationships.  Important literature on this topic agrees with 
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several of Shapiro and Sax’s findings and adds communal goal orientation and STEM 

identification, which will be discussed in this section. 

Family, Teacher, and Peer Influence 

Parents, teachers, and peers all influence children and young adults’ perceptions 

of gender and appropriate roles for men and women (Charles & Bradley, 2002).  In early 

childhood, parents tend to expect their daughters to be less proficient at math than their 

sons and spend less time explaining scientific concepts to girls (Saucerman & Vasquez, 

2014).   

As children begin to attend school, their teachers influence their concept of 

gender and gender stereotypes.  Small children model gender appropriate behaviors they 

see in their teachers (Saucerman & Vasquez, 2014).  Teachers tend to rate girls' math 

abilities lower than boys' even when they perform the same (Saucerman & Vasquez, 

2014).  While boys tend to have healthy self-efficacy in their math skills, girls’ math self-

efficacy can be negatively affected by these gender-biased teacher evaluations as girls put 

more value on their teachers’ perceptions of their math abilities than they put on evidence 

of their actual performance (Saucerman & Vasquez, 2014).   

The cues teachers give to girls about their abilities, especially in math, can affect 

their perceptions of their abilities throughout their primary education.  Dickhauser and 

Meyer (2006) found that while eight- and nine-year old boys and girls had the same level 

of math performance and overall ability, girls were more sensitive to the evaluations of 

their teachers as it related to their self-efficacy than were boys.  Girls attributed their 

math success less to their ability than did boys while attributing math failure to low 

ability more than boys (Dickhauser & Meyer, 2006). 
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Most choices for college major occur before entering college, so experiences that 

occur in their primary and secondary education are the most impactful on girls' decisions 

to pursue computer science education (Google, 2014).  Using data from the National 

Education Longitudinal Study, Legewie and DiPrete (2012) found that by eighth grade, 

boys are twice as likely as girls to believe they will work in a STEM career field.  They 

also found that by twelfth grade, boys that showed an interest in STEM in eighth grade 

persist in their interest at a greater rate than girls (Legewie & DiPrete, 2012). 

The gender gap in STEM orientation of students is solidified in high school, but 

the size of the gap is sensitive to local high school influences, such as an encouraging 

climate for girls in science and math (Legewie & DiPrete, 2012).  Such a climate can 

reduce the STEM gender gap in college degrees by 25% (Legewie & DiPrete, 2012). 

Parents and teachers play a key role in establishing girls’ comfort with and self-

efficacy in technology.  In a study of 1,673 American students in grades 7 through 12; 

1,685 parents with at least one child in grades 7 through 12; 1,013 first through twelfth 

grade teachers; 9,693 principals; and 1,865 superintendents; Google and Gallup (2015) 

found that students, parents, and teachers were more likely to say boys are more likely to 

be successful in computer science than girls.  Students showed the most optimism for the 

success women could find in computer science with 30% saying that girls were more 

likely to be successful in computer science and 44% selecting boys as more likely to 

succeed.  Only 23% of parents said that girls were more likely to be successful in 

computer science, with 37% selecting boys as more likely to succeed.  Teachers reported 

similar numbers with 19% selecting girls as more likely to succeed and 36% selecting 

boys.  Teachers were the most egalitarian group, with 40% responding that both boys and 
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girls were equally likely to be successful in learning computer science, followed by 

parents at 33%.  Only 18% of students felt that boys are girls had equal likelihood of 

success in learning computer science (Google & Gallup, 2015). 

Social encouragement also plays a key role in girls’ comfort with STEM subjects.  

Peers influence motivation and confidence, which predicts STEM identification and 

intent to pursue STEM careers (Robnett, 2013).  In a study of 1,000 women and 600 men, 

social encouragement from family and peers was found to have the largest impact on 

girls’ decisions to major in computer science, followed by their self-perception of 

potential to be successful in computer science (Google, 2014).   

Pedagogy 

Traditionally, STEM classes are quite competitive with difficult grading scales.  

Shapiro and Sax (2011) noted several studies that found that the customarily competitive 

format of STEM courses was unappealing to women and may affect their decisions to 

choose or persist in STEM fields.  Women also tend to have less confidence in their 

mathematical abilities than men with the exact same grades (Sax, 1994).  This lower self-

efficacy may be compounded by women’s sensitivity to grades as Rask and Tiefenthaler 

(2008) found that women tend to be more sensitive to grades than men and that lower 

grades lead to lower persistence in a major.  

Another factor to consider in pedagogy is gender bias of textbooks.  Blickenstaff 

(2005) found that pedagogy could negatively influence girls in choosing STEM majors, 

especially when textbooks are gender-biased towards males or female contributions are 

not highlighted as examples of success in these fields. 
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Differences in self-efficacy between the genders, compounded with a pedagogy 

that may be unappealing to women, can lead to fewer women enrolling in pre-collegiate 

classes to prepare for a STEM major.  In a study of 26,148 adolescents in grades 8 

through 10, Correll (2001) found that boys were 1.23 times more likely to enroll in high 

school calculus than girls with equal test scores.  Correll (2001) also found that boys were 

3.86 times more likely to select a quantitative major than girls with equal abilities. 

Communal Goal Orientation 

Men and women place different values on variables influencing career choice.  

Boudarbat (2008) found that women place less weight on income potential when 

choosing a field of study.  In a review of research on United States undergraduate choices 

of major, Goyette and Mullen (2006) reported that women are drawn to more applied 

fields of study while men are drawn to study fields with high earnings potential.  This 

lack of focus on earnings tends to plague women that do choose STEM jobs throughout 

their careers as American women earn less than men in these professions, as they do in 

most other fields (BLS, 2014). 

Although women employed in STEM fields earn less than their male colleagues 

do, women employed in STEM careers suffer less of a gender wage gap than other 

women in the United States workforce.  In general, women in business and finance career 

fields suffer the largest gender wage disparity while women in technology and science 

occupations suffer the least (Goldin, 2015).  Beede et al. (2011) found that women 

employed in STEM careers earned 33% more than similar women in other career fields 

while male STEM professionals earned a STEM premium of just 25%.  This wage 
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differential reduced the gender wage gap in STEM fields to 14%, less than the 21% wage 

gap experienced by women in non-STEM jobs (Beede et al., 2011).   

 STEM careers suffer the stereotype of impeding communal goals.  Diekman, 

Clark, Johnston, Brown, & Steinberg (2011) found that women tend to prefer careers 

with the communal goal orientation of helping others or collaborating with others.  In this 

study, both men and women felt that STEM careers did not align with communal goals 

(Diekman et al., 2011).  This misalignment of goal affordance in STEM careers predicted 

women's attitudes towards STEM careers, but shifting those perceptions around goal 

congruity impacted women’s attitudes about STEM (Diekman et al., 2011).  By 

completing STEM tasks with others and for others, women's positivity towards the idea 

of becoming a scientist increased, especially among women who were highly oriented 

towards communal goals (Diekman et al., 2011).  Framing STEM careers in ways that 

enhance communal goals may increase the career interest of women with communal goal 

orientation. 

In a quantitative study of undergraduate psychology and STEM students, 

Diekman, Brown, Johnston, & Clark (2010) found that STEM careers are perceived to 

hinder communal goals.  This perceived lack of communal goal orientation significantly 

impeded female interest in STEM careers, negatively predicting STEM interest (Diekman 

et al., 2010).  Saucerman and Vasquez (2014) also reported that, in general, STEM jobs 

are not viewed as communal, so women tend to be less interested in jobs in these fields.   

Differences in vocational preferences can explain a large portion of the gender 

gap in technology professions because, on average, men and women value different 

aspects of work, leading to different career choices (Rosenbloom et al., 2008).  After 



WOMEN AND TECHNOLOGY  30 

controlling for demographic information, Rosenbloom et al. (2008) found that women are 

14% less likely to choose technology careers than are men.  Google (2014) found that one 

of the major factors that influence girls’ choice of a technology career was a perception 

that the career positively affected society, a stereotype not normally associated with 

computer science, computer engineering, or management information systems. 

In a quantitative study of undergraduate STEM students, Barth, Guadagno, Rice, 

Eno, Minney, and the Alabama STEM Education Research Team (2015) found that 

women had a greater preference for traditionally feminine jobs such as teacher, librarian, 

and interior designer than did men, and men had a greater preference for traditionally 

masculine jobs such as computer programmer, paramedic, architect, and engineer than 

did women.  After completing entry-level collegiate STEM coursework, women's 

preference for traditionally feminine jobs actually increased when measured again seven 

months later (Barth et al., 2015). 

Although women are typically less influenced by income potential than men when 

selecting a major (Montmarquette, Cannings, & Mahseredjian, 2002), Barth et al. (2015) 

had a conflicting finding in this study where female STEM students ranked jobs with 

higher salary as more important than jobs that were associated with communal goals or 

that were perceived to be family friendly.  One possible interpretation of this finding is 

that women that enroll in STEM courses are more motivated by money or less motivated 

by communal goals than women who choose other fields of study.  A second possible 

interpretation of this finding is money may be more important to college students, but 

may lose some importance as women progress through their careers or start families and 

other priorities emerge. 
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Belongingness 

Feeling as if one belongs or has the potential to belong in a future career can be 

influenced by the demographic makeup of the workforce and can influence one’s career 

choices.  With 76% of the STEM workforce comprised of men (Executive Office of the 

President, 2013), science, technology, engineering, and mathematics fields are highly 

male-dominated.  Women are viewed less favorably in male-dominated environments 

(Eagly & Carli, 2007), which may account for their hesitation at choosing majors in these 

areas, much less persist in their studies throughout college.  In a study including more 

than 600 female high school students, undergraduate STEM students, and graduate 

STEM students in California, Robnett (2013) found that while belongingness did not 

predict high school girls’ STEM identification at a significant level, it did predict female 

undergraduates’ intent to pursue advanced degrees in STEM.  This implies that science 

and math classes become less inclusive to women as they progress to higher levels of 

education. 

Girls and women need to be supported in their aptitude for and interest in STEM 

classes, majors, and careers.  Support for women's choice in a STEM major from those 

close to her and from others in the program are significantly related to a greater sense of 

belonging (Rosenthal, London, Levy, & Lobel, 2011).  In a quantitative study of women 

enrolled in a single-sex STEM collegiate program, Rosenthal et al. (2011) found that the 

perceived congruity of gender and STEM major was significantly related to a greater 

sense of belonging for female STEM students. 

The lack of female role models with careers in STEM fields, whether family, 

teachers, or peers, can also impact girls’ beliefs about their potential to fit in with future 
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colleagues.  In a qualitative study of women employed in math, science, or technology 

careers, Zeldin and Pajares (2000) found that family members and teachers played an 

important part in role modeling mathematical ability, as did peers, to a lesser extent.  

Without role models that display aptitude in math, a key component to any career in 

science, technology, engineering, or math, girls may not feel that STEM careers will be 

suitable to them, reducing their likelihood of majoring in a STEM field of study. 

Identifying with characteristics of successful STEM professionals is important for 

women to believe they can succeed in these fields.  Vicarious experiences are where a 

person experiences a task by observing someone else engage in the task (Marra, Rodgers, 

Shen, & Bogue, 2009).  Vicarious experiences are key for female STEM professionals' 

development and maintenance of self-efficacy, possibly more so than women in less 

male-dominated career fields (Zeldin & Pajares, 2000).  The similarity of the person 

observing the task to the person performing the task in terms of abilities and 

circumstances is positively related to self-efficacy (Marra et al., 2009).  Conversely, if the 

person observing the task is not similar to the one engaging in the task, it can negatively 

influence that person's self-efficacy (Marra et al., 2009).   

Retention of Women in STEM Majors 

Because most STEM jobs require a college degree, ensuring that women persist in 

their STEM studies through to graduation is an important prerequisite to successful 

STEM careers.  Women that do major in STEM fields of study when they enter college 

are more difficult to retain through graduation than men.  The first two years of college 

are critical for STEM success with half of all STEM majors leaving science, technology, 

engineering, and math fields before the end of their sophomore year (President’s Council 
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of Advisors on Science and Technology, 2012).  Griffith (2010) found that women leave 

STEM majors in greater proportions than men and transfer into STEM majors in smaller 

numbers.  Three major topics emerge in the literature that examine the difficulties 

retaining women in STEM:  college experiences, mentoring and role models, and faculty-

student relationships and academic advising. 

College Experiences 

 Girls tend to take less of the science and math classes required to major in STEM 

fields of study (Shapiro & Sax, 2011).  Even when women are as well prepared for 

STEM college educations as men, they still drop out of STEM programs at greater rates 

than their male counterparts (Blickenstaff, 2005).  Gayles and Ampaw (2014) examined 

the impact of several college experiences on STEM degree completion and found that 

while male and female STEM majors in their study had similar demographics, 

socioeconomic status, and other background characteristics, they had differing college 

experiences, which may account for their differing STEM degree completion rates.  In 

this cohort study of 1,488 four-year university STEM students under the age of 30, the 

authors found that the effects of college experiences on STEM degree attainment were 

conditional on gender (Gayles & Ampaw, 2014).   

STEM programs may hamper women’s leadership self-efficacy, or their belief in 

their ability to lead.  In a study of 14,698 respondents across 101 colleges and 

universities, Dugan, Fath, Howes, Lavelle, and Polanin (2013) found that while female 

STEM and non-STEM majors reported the same levels of leadership capacity at the end 

of their senior year of college, their leadership self-efficacy diverged.  Female STEM 

majors reported significantly lower levels of leadership self-efficacy than non-STEM 
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majors.  At the start of college, both reported the same levels of leadership efficacy, but 

STEM majors did not increase as the same rate as their non-STEM peers (Dugan et al., 

2013).  This finding suggests that the STEM organizational culture in colleges and 

universities may obstruct women's development of leadership self-efficacy, which could, 

in turn, hinder their readiness to assume positions of leadership as they pursue STEM 

careers. 

In a longitudinal study of freshman enrolled in 28 selective US universities, 

Griffith (2010) found that the characteristics of universities played a key role in STEM 

retention and that student experience accounted for the greatest variation in STEM 

persistence.  The type of school attended, along with the educational experiences of the 

students, directly impacted persistence in STEM majors (Griffith, 2010).  She also found 

that the gender composition of both the faculty and the students affected the persistence 

rates of women in STEM fields.  Doctoral student gender was found to be very influential 

on female persistence in STEM majors with a ten percentage point increase in the female 

STEM PhD population increasing female persistence rates by six percentage points 

(Griffith, 2010). 

Many female STEM students do not experience an inclusive environment in their 

collegiate programs of study.  In a two-year study of 196 female engineering students at 

five different engineering schools, Marra et al. (2009) identified a statistically significant 

decrease in feelings of inclusion over the two-year period for female engineering 

students, which could be attributed to negative social cues sent to these female students 

by faculty and other students. 
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Role Models and Mentoring 

The lack of female role models and faculty has been suspected to play a role in 

female STEM retention.  Because there are few female faculty and role models in STEM 

departments, female students may feel that these fields are unattractive or inappropriate 

for women, causing them to choose different fields of study (Blickenstaff, 2005).  While 

women earn 41% of the PhDs in STEM fields, they only represent 28% of tenure-track 

faculty in STEM fields of study (Executive Office of the President, 2013).  Instead, 

women make up larger percentages of non-tenured university positions that are lower 

paying (Hill, Corbett, & St. Rose, 2010), further reinforcing the gender stereotypes that 

men are more successful in science and mathematics careers than women.  

Formal mentoring programs can increase female STEM major persistence rates 

(MacLachlan, 2006).  A sense of belonging is a common predictor of women’s decisions 

to major in STEM fields (Shapiro & Sax, 2011), so taking classes with and learning from 

professors that resemble female students can positively influence female STEM 

graduation rates. 

Mentoring programs may increase the STEM major persistence rate of those 

women acting as mentors as well as those being mentored.  In a qualitative study of 

junior and senior students majoring in STEM fields of study in a large, public university 

in the southeastern United States, Morganson, Major, Streets, Litano, and Meyers (2015) 

found that women reported persisting in STEM majors because they were role models, 

not because they had role models.  This was the opposite for men who did not feel that 

same personal responsibility to complete a degree in STEM for those they mentored 

(Morganson et al., 2015).   
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Not all role models are positively related to female STEM retention, however.  

Computer science stereotypes limit computer science participation among women 

(Google & Gallup, 2015).  Cheryan, Liy, Vichayapai, Drury, and Kim (2011) examined 

the impact of gender and stereotypes of mentors on female students’ expectations of 

success in STEM fields.  In this experiment, participants were introduced to stereotypical 

(“nerdy”) and non-stereotypical (“average college student”) computer science role 

models and found that women’s expectations of success in computer science were 

lowered after a brief encounter with stereotypical role models compared to non-

stereotypical role models (Cheryan et al., 2011).  Men were not affected by the 

stereotypicality of computer science role models (Cheryan et al., 2011).  This finding 

implies that universities may need to consider not just the gender of role models, but also 

their conformance to negative or geeky stereotypes when creating mentoring programs to 

retain female students in technological majors. 

A concept related to role modeling is gender negotiation, which Goldman (2012) 

defined as the way in which an individual perceives her gender influences her 

experiences.  In a phenomenological study of undergraduate women in a large, research 

university in the northeast United States, Goldman (2012) found that women felt they did 

not look the part of a STEM student based on their interactions with others both inside 

and outside of the classroom.  Women also felt pressure to minimize their choice of 

STEM major, intelligence, and accomplishments with their peers in order to better adhere 

to gender stereotypes, but then felt pressure to prove their worth in their selection of 

STEM majors with those same peers (Goldman, 2012). 

The stereotypes that affect female STEM students’ gender negotiations and the 
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ways in which they interact with their peers can negatively impact their STEM major 

persistence.  Stereotype threat is the anxiety experienced when individuals worry their 

behavior or failure would confirm negative stereotypes about their group (Spencer, 

Steele, & Quinn, 1999).  Stereotype threat has a significant positive effect on the 

likelihood of women, minorities, and white men to abandon science, math, and 

engineering majors (Beasley & Fischer, 2012).   

Beasley and Fischer (2012) discussed stereotype threat in terms of group based 

performance anxiety where an individual feels his or her specific performance reflects 

upon the group to which he or she belongs, such as gender or race.  Women with higher 

levels of group based performance anxiety are at the greatest risk for abandoning STEM 

majors (Beasley & Fischer, 2012).  They may feel a performance burden to not only pass, 

but excel, in order to break through stereotypes about women's abilities in math and 

science (Beasley & Fischer, 2012), which may increase the pressure that female STEM 

majors feel to justify their place in STEM and act as role models for other female STEM 

students, yet fit with their family, friends, and peers’ gender expectations and norms for 

women. 

Relationships with Faculty and Academic Advising 

Similar to relationships established through mentoring, relationships with faculty 

are also an important factor in collegiate STEM retention for women.  Positive faculty-

student relationships are positively related with grade point average and student 

confidence (Micari & Pazos, 2012).  Young-Jones, Burt, Dixon, and Hawthorne (2013) 

found that academic advising influenced several factors that contributed to student 

success, including student responsibility, student self-efficacy, student study skills, and 
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perceived support.  As noted earlier, Gayles and Ampaw (2014) examined the impact of 

several college experiences on STEM degree completion for men and women.  One 

finding of this research was that women benefited from talking to faculty at least 

occasionally outside of the classroom more than men, increasing the likelihood of degree 

completion (Gayles & Ampaw, 2014).  MacLachlan (2006) had a similar finding in her 

qualitative study of 66 female science and engineering PhD students, recommending 

individual faculty advising sessions as a way in which the graduate experiences of 

women in STEM could be improved. 

Persistence of Women in STEM Careers 

 For women that do graduate with degrees in science, technology, mathematics, 

and engineering, the workforce they enter is male-dominated and competitive.  Women 

leave technology careers more frequently than men (Hewlett et al., 2008) and other 

professional women (Glass et al., 2013).  In STEM fields, men advance to leadership 

roles more frequently and more quickly than their female counterparts (Diekman et al., 

2015).  Literature suggests several reasons for this trend, including familial obligations, 

specific factors that hinder female career development in these fields, and masculine 

organizational climates.  These topics on the persistence of women in STEM careers will 

be discussed in this final section of this study’s literature review. 

Familial Obligations 

 Jobs in STEM fields are demanding, even more so than many other professional 

careers.  While men help with children and housework more than at any point in modern 

history, women continue to bear more responsibility for children and households than 

men (Eagly & Carli, 2007).  While important to many women, work-life balance is more 
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important to women with young children and decreases in importance as their children 

age (Trauth, Quesenberry, & Huang, 2009).  Work-life balance issues have the greatest 

negative effect on the performance of female technologists during their career choice and 

advancement (Ahuja, 2002) as well as female technologist career retention (Trauth, et al., 

2009).   

Women in STEM professions work more hours per week than women in other 

professions (Schlenker, 2015).  Using a cross-sectional dataset of 205,000 women born 

between 1960 and 1990, Schlenker (2015) found that women in STEM worked seven 

more hours each week than did women in other fields, making this balance between work 

and family more challenging for female STEM professionals than for other professional 

women.  Schlenker (2015) also found that women working in STEM were five 

percentage points more likely to leave the labor force altogether than women in other 

professions (Schlenker, 2015), another indicator that STEM careers are less congruent 

with motherhood.   

 In a survey of 2,493 men and women aged 25 to 60 with training in science, 

technology, or engineering who had worked in these fields at a for-profit company at 

some point in their careers, Hewlett et al. (2008) found that 50% of female technologists 

worked more than 50 hours per week.  Extreme working demands plague women in 

science, technology, and engineering at greater rates than women in other occupations, 

with 8% reporting 100-hour workweeks, compared to 3% of women in other sectors 

(Hewlett et al., 2008).  Thirty-six percent of women in science, technology and 

engineering reported 24 hours a day, 7 days a week responsibility for customer demands, 

common in only 26% of women in other career fields (Hewlett, 2008).  Female 
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technologists are even more burdened with around-the-clock responsibilities, with 41% 

reporting their positions required availability 24 hours a day, 7 days a week (Hewlett et 

al., 2008). 

Working across time zones further erodes female STEM professionals’ work-life 

balance.  Engineers and technologists are twice as likely as scientists to work across 

multiple time zones (Hewlett et al., 2008), placing additional burden on balancing 

familial obligations with global collaboration with colleagues in opposite time zones.  

Again, female technologists report an even higher incidence of working in multiple time 

zones than other women in STEM with 64% reporting working with colleagues in 

multiple time zones (Hewlett et al., 2008).  For women that do grow vertically in their 

careers, extensive travel, long hours, and around-the-clock demands are the norm 

(Hewlett et al., 2008).  As a result, Hewlett et al. (2008) found that 56% of female 

technologists leave their career field to pursue other endeavors better suited to balancing 

family and work, such as jobs in the non-profit and governmental sectors or starting their 

own businesses where they may set their own hours.  For women that leave science, 

engineering, and technology careers, 24% choose non-STEM jobs at different companies, 

while 20% take time out of the workforce altogether (Hewlett et al., 2008). 

While economic theory and data show that women in STEM with young children 

reduce their working hours like other professional women with young children, they 

reduce their hours significantly less than women in other occupations, approximately 30 

to 40% less (Schlenker, 2015).  Women in STEM are also significantly more likely to 

leave their occupational field than other professional women, especially early in their 

careers (Glass et al., 2013).  Due to the intensive nature of STEM careers, women in 
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these professions have fewer part-time opportunities (Schlenker, 2015), making them less 

attractive for women that carry much of the responsibility for children in their homes or 

need additional flexibility in their schedules. 

Familial considerations may conflict with STEM careers even before a woman is 

a mother.  A woman’s ticking biological clock coincides with career advancement during 

a critical time in her career, penalizing women disproportionately over men for starting a 

family (Mavriplis et al., 2010).  Preston (2004) found that a lack of flexibility and long 

hours contributed to women leaving STEM fields, mainly due to familial obligations.   

For professional women that do choose to start a family, they tend to take more 

time away from work to care for the children than do their husbands, temporarily putting 

mothers’ careers at a lower priority (Hewlett et al., 2008).  During this time, their 

husbands' earnings continue to grow, so families then prioritize the man's career over the 

woman's when there are conflicts between the two, further reducing women’s ability to 

grow in responsibility and income in STEM careers (Hewlett et al., 2008). 

Career Development 

 For women that are able to overcome the conflict between familial and career 

obligations in STEM fields, other factors hinder their career development.  In a 

qualitative study of 25 female technologists working in Fortune 500 firms across the 

United States, Wentling and Thomas (2009) found that several organizational culture 

norms negatively impacted women’s career development in technology.  The first was a 

highly male-dominated, “boys club” network that excluded women from membership in 

the social and professional circles needed for career advancement (Wentling & Thomas, 

2009).  This male domination of technology departments also led to male leaders who 
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were less understanding of female familial responsibilities, creating the perception that 

women were not as dedicated to their careers as men in similar roles with less 

responsibility for their households and children (Wentling & Thomas, 2009).  The 

researchers also found that women were not encouraged or mentored for promotions or 

executive positions while men commonly received both encouragement and mentorship 

(Wentling & Thomas, 2009). 

 Male and female aspiring technology leaders are more similar than they are 

different with regard to tenure in technical roles, type of expertise, and preference for 

work roles (Adams & Weiss, 2011), yet men advance to leadership roles in STEM more 

frequently and more quickly than women (Diekman et al., 2015).  Although male and 

female aspiring leaders have similar experience and proficiency, men self-report higher 

technical and change management expertise than women (Adams & Weiss, 2011).  Men 

also tend to view themselves as better leaders than women, rating themselves 

significantly more effective at leadership than women rated themselves (Paustian-

Underdahl, Walker, & Woehr, 2014). 

 Conversely, several studies have addressed the factors that assist female career 

development in STEM.  Each organization is different and Draus et al. (2014) found that 

women’s perception of equal career opportunity was dependent on the organization.  

Wentling and Thomas (2009) identified several factors that assist female career 

development including employee-oriented cultures; providing training, mentoring, and 

challenging opportunities; collaborative environments; team projects; and a focus on 

relationships. 
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Mentoring is important to the career development of women, especially early in 

the careers of female technologists (Trauth et al., 2009); yet professional women have 

difficulties finding mentors (Wang, 2009).  One reason for this difficulty in finding 

mentors is that there are not enough women in technology leadership positions to provide 

mentors for other female technologists (Linehan & Scullion, 2008).  Another reason is 

that male mentors do not typically choose female protégées (Wang, 2009).  It may 

actually be in men’s best interest to limit women’s access to social networks or continue 

a “boys club” organizational culture in order to further their own career welfares 

(Linehan & Scullion, 2008). 

Mentors and role models are not synonymous.  In an interpretive epistemology 

study of female technology professionals in the United States, Trauth et al. (2009) found 

that mentoring can be equally successful with male or female mentors, but noted that 

mentoring should not be confused with role models who do need to share characteristics 

with women in order to have an influence on the career retention of female technologists.  

When the vast majority of technology leaders are men, it is difficult for female 

technologists to have role models in their places of employment, even if they are 

fortunate enough to have mentors. 

 The mid-thirties tend to be a difficult time for women in science, technology, and 

engineering as they begin to feel stalled in their careers and 52% quit their jobs (Hewlett 

et al., 2008).  Hewlett et al. (2008) found that this "breaking point" was a combination of 

issues related to work-life balance, hostile or masculine organizational climates, and a 

lack of mentoring. In a qualitative study of 15 STEM PhDs with at least one year of post-

doctoral employment that have left the workforce, the majority were satisfied with their 
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jobs before leaving the workforce but saw little room for advancement (Mavripilis et al., 

2010). If women can persist in STEM employment through this “breaking point” in their 

careers, however, conditions seem to improve for those that remain in these career fields 

(Hewlett et al., 2008). 

Masculine Organizational Climates 

 The “boys club” network is alive and well in technology, with women comprising 

just 3% of technological companies’ C-suite leaders in the United States (Hewlett et al., 

2008).  In male-dominated and masculine organizations, female leaders are perceived to 

be less effective than male leaders (Paustian-Underdahl et al., 2014).  A "boys club" 

organizational climate negatively affects the experiences of female technologists and 

limits their ability to grow in technical skills due to exclusion from social networks 

(Trauth et al., 2009). 

In a quantitative study of 2,493 women in science, technology, and engineering 

on the same topic, Servon and Visser (2011) found that corporate cultures were male-

oriented, not supportive for women, and created an environment where women felt 

excluded and isolated.  To compensate in these cultures, women often adopt masculine 

professional norms to adapt to these environments (Servon & Visser, 2011).   

 There can be a conflict between gender expectations and organizational culture.  

Gender and culture can affect a leader's style, behavior, and effectiveness, and gender 

expectations can conflict with typical leadership traits, closing leadership doors to women 

(Ayman & Korabik, 2010).  When women in male-dominated settings adopt more widely 

expected masculine leadership behaviors, they tend to be judged negatively (Ayman & 

Korabik, 2010).  Androgynous leadership traits are beneficial in these situations, 
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combining task and person orientation into transformational leadership (Ayman & 

Korabik, 2010). 

Women in top leadership positions are isolated because there are so few people 

like them, what Hewlett et al. (2008) called both a cause and consequence of the lack of 

female role models and mentors.  In that study, 37% of female technologists reported 

struggling to fit into a “geek culture,” which the authors defined as organizational 

cultures full of socially awkward yet arrogant individuals that endorse the idea of male 

superiority in technical fields (Hewlett et al., 2008).  The authors also found that 27% of 

female technologists reported feeling like they were seen as intrinsically less capable than 

men due to their gender (Hewlett et al., 2008).  Because science, engineering, and 

technology sectors are so male dominated, having just 10% of an organizations' managers 

as women makes a critical difference for women in these fields (Hewlett et al., 2008). 

Organizations that cultivate an engaging and inclusive culture for female STEM 

professionals can benefit from the leadership and management talents that women are 

more likely to possess than men.  In a meta-analysis of 45 studies on leadership that 

crossed many industries and professions, Eagly, Johannesen-Schmidt, and van Engen 

(2003) found that female leaders were more transformational than male leaders while 

male leaders were more likely to exhibit transactional leadership and laissez-faire 

leadership than were women.  However, women may not be considered leaders if they 

express communal behavior, such as friendliness, unselfishness, kindness, 

expressiveness, and caring for others, as these behaviors are less congruent with what 

many consider to be leadership attributes (Eagly et al., 2003). 
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Sexism in STEM includes stereotyping, harassment, opportunity gaps, and gender 

biases (Vongalis-Macrow, 2016).  Inclusive leadership is necessary to improve the 

climate for female scientists, technologists, engineers, and mathematicians (Lowrie, 

2008).  An inclusive and supportive environment allows employees, both male and 

female, to be more productive as they can work with their "whole" selves instead of 

leaving part of their identities outside of the workplace (Lowrie, 2008). 

Not everyone in an organization may agree that creating an inclusive environment 

for women is a necessary or desirable action.  In a study of 26 STEM department chairs 

and 5 deans at a Midwestern public university, McClelland and Holland (2015) found 

that the degree of personal responsibility leaders claimed in general affected their feelings 

of responsibility for creating a more inclusive environment.  Leaders with high personal 

responsibility took responsibility for improving the number of female faculty members in 

STEM while leaders with low personal responsibility consistently reported that change 

was not needed, and if change was determined to be needed, something or someone else 

was responsible for the change (McClelland & Holland, 2015).  The low personal 

responsibility leaders frequently and consistently named women as responsible for 

changing to improve the situation instead of changing the situation to better meet the 

needs of all members of the faculty, not just the majority (McClelland & Holland, 2015). 

To combat the exit of women from STEM careers, an active approach is 

necessary (Vongalis-Macrow, 2016).  High potential women should be identified early in 

their careers and employers should create programs to groom them for future leadership 

(Vongalis-Macrow, 2016).  Employers should also assign mentors that help women gain 
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expertise in business, leadership, and networking so they can influence gender equality 

across their organization (Vongalis-Macrow, 2016).   

Summary 

 Key literature on the lack of women in science, technology, mathematics, and 

engineering examines the different reasons girls and women are less likely to select 

careers in STEM and leave STEM careers more frequently than men and other 

professional women.  This “leaky pipeline” begins as middle and high school girls who 

have previously expressed interest in math and science no longer choose to study these 

fields.  Research suggests that early exposure to information technology, gender 

stereotypes, and self-efficacy are important aspects of this phenomenon, but biological 

differences between girls and boys are not. 

 As girls choose their careers, their college majors must follow.  Literature 

suggests that common influences on girls’ and women’s choices to study STEM fields of 

study in college are family, teacher, and peer influence; pedagogy; communal goal 

orientation; and sense of belongingness.  For those women that earn STEM degrees, their 

college experiences, role models, mentors, relationships with faculty, and academic 

advising all play important roles in their persistence through graduation. 

 Finally, research shows that female STEM professionals are faced with a male-

dominated workforce that is less likely to provide the flexibility that many working 

mothers desire.  Their familial obligations, as well as organizational cultures that hinder 

female career development, and masculine organizational cultures that are not inclusive 

to female STEM professionals result in women leaving STEM careers and the workforce 
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in general at higher rates than their male counterparts in science, technology, engineering 

and mathematics. 
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 CHAPTER THREE: METHODOLOGY  

Introduction 

The purpose of this quantitative study was to identify key college experiences that 

were correlated with long-term success for female technologists based upon a 

representative sample of college graduates collected by Gallup in support of the Gallup-

Purdue Index.   

Much of the literature on the topic of women in technology focused on the college 

experiences that affect graduation rates or the professional experiences that affect career 

persistence rates.  This study endeavored to bridge these topics by identifying key college 

experiences that were correlated with long-term success for women in technology.  The 

findings of this study were then used to create recommendations for universities to 

improve the career success of their female graduates, increasing the value of their 

educational services.  

Research Question and Hypotheses 

Lucrative technology jobs require bachelor’s degrees (BLS, 2015).  As a basic 

requirement for many technology careers, a college education is common among 

technologists, but their college experiences may vary greatly based on the unique 

curriculum, faculty, facilities, culture, and extracurricular activities of their universities.  

These differing college experiences may enhance or detract from graduates’ future career 

success.  Because women graduate with technology degrees at much lower rates than 

men (National Science Foundation, 2014) and leave technology careers at higher rates 

than men (Hewlett et al., 2008) and women in other professional positions (Glass et al., 

2013), these diverse college experiences may account for a portion of the 
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underrepresentation of women in technology.  To explore this relationship of specific 

college experiences and long-term career success for female technologists, the following 

hypotheses were investigated in this study. 

Hypothesis #1:  Female technology graduates who received personal interactions 

with professional and academic role models in their undergraduate studies are more likely 

to experience long-term career success. 

Hypothesis #2:  Female technology graduates who were able to apply their 

classroom learnings to real world problems in their undergraduate studies are more likely 

to experience long-term career success. 

Hypothesis #3:  Female technology graduates who actively participated in campus 

life in their undergraduate studies are more likely to experience long-term career success. 

Research Design 

 In order to explore the research question and hypotheses, a quantitative study was 

employed to examine correlations between college experiences and long-term career 

success among female technologists.  A quantitative approach allowed for a large, 

representative sample to be studied, providing a broad view into the experiences that 

female technologists encountered in college in order to create recommendations for 

universities to improve the long-term success for their students.  A quantitative study was 

appropriate to study the research question by using statistical analysis to objectively 

identify relationships among the variables. 

The independent variables were self-reported by respondents that earned 

bachelor’s degrees in computer science, computer engineering, or management 

information systems based upon their perceptions that: 



WOMEN AND TECHNOLOGY  51 

• Their professors cared about them as individuals. 

• At least one professor made them excited about learning. 

• Whether or not they had mentors who encouraged them to pursue their dreams 

and goals. 

• Whether or not they had an internship that allowed them to apply their 

classroom learnings. 

• Whether or not they worked on a project that took at least a semester to 

complete. 

• Whether or not they were active in extracurricular activities and the types of 

those activities. 

• Whether or not they participated in research with a professor or faculty 

member. 

• Frequency of meetings with academic advisors. 

• Number of years they lived on campus. 

• Whether or not they were given opportunities to regularly interact with people 

of different backgrounds.   

The dependent variable was a calculated variable to measure the success of the 

respondents.  It was comprised of three, equally weighted components:  income, 

employee engagement, and well-being.  Each of the components was measured on a 

three-point scale, as described in Table 1.  The three component values were then 

summed to calculate a value of success that could range from three to nine points 

according to the formula success = income + employee engagement + well-being.  
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Table 1.   

Assigned values for income, employee engagement, and well-being 

Assigned value Income Employee Engagement Well-being 
1 $0 - $23,999 Actively disengaged Thriving in 0-1 areas 
2 $24,000 - $89,999 Disengaged Thriving in 2-3 areas 
3 >$90,000 Engaged Thriving in 4-5 areas 

 

Self-reported personal earnings more than $90,000 prior to taxes, a level 

exceeding the Bureau of Labor Statistics’ 2015 median annual earnings for computer and 

mathematical occupations of $81,430 (BLS, 2016), were assigned a value of three.  Self-

reported earnings of a minimum wage less than $24,000 were assigned a value of one, 

while all intermediate earning levels were assigned a value of two. 

Respondents that were designated as engaged by Gallup, a research-based 

analytics and consulting firm headquartered in Washington, DC with a proprietary 

formula for employee engagement calculations based upon its extensive customer 

database, were assigned a value of three.  Disengaged respondents, according to Gallup’s 

classification scheme, were assigned a value of two, and actively disengaged respondents 

were assigned a value of one. 

Respondents that self-reported thriving in at least four of the five areas of well-

being recognized by Gallup were assigned a value of three, respondents thriving in two or 

three areas were assigned a value of two, and respondents thriving in zero or one area of 

well-being were assigned a value of one.  These three values for income, employee 

engagement, and well-being were summed to create a calculated variable to proxy 

success in female technologists. 
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Data Sources 

 This study leveraged an existing, proprietary database, the Gallup-Purdue Index.  

The data were gathered between December 16, 2014 and June 29, 2015 from a random 

sample of 30,151 adult respondents with at least a bachelor’s degree and internet access 

within the United States.  The data for this dataset were obtained through surveys from 

two sources, the Gallup Panel and the Gallup Daily Tracking survey.  The Gallup Panel is 

a probability-based panel of United States adults, recruited using random-digit telephone 

dialing and address-based sampling methods.  The Gallup Panel is not an opt-in panel 

and includes 60,000 members that complete surveys on different topics via web, mail, 

and phone.  Gallup Panel members with a college degree and internet access were invited 

to complete this survey.  The Gallup Daily Tracking survey includes two surveys, the 

U.S. Daily and the Gallup-Healthways Well-Being Index.  These national surveys are 

administered via outbound phone calls to United States adults using random-digit dialing, 

half to landline respondents and half to cellphone respondents with additional quotas 

based upon region and time zone.  Landline respondents are chosen at random within 

each household based upon which member had the most recent birthday.  Gallup Daily 

Tracking respondents with a college degree and Internet access that agreed to future re-

contact were invited to complete this survey. 

The Gallup-Purdue Index surveys were conducted on the web in English.  

Samples were weighted to account for unequal selection probability and nonresponses.  

The data were also weighted to match national gender, age, and race demographics, based 

upon the most recent Current Population Study of the Bureau of Labor Statistics. 
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 For this study, the Gallup-Purdue Index data were filtered to female respondents 

who reported having a bachelor’s degree in computer science, computer engineering, or 

management information systems.  This dataset was selected for its rigorous sampling 

and weighting methodology, number of respondents, and comprehensive subject 

coverage.  The researcher was granted access to this dataset based upon her employment 

with Gallup. 

Data Collection Tools 

 By leveraging an existing dataset, data collection was performed prior to the 

initiation of this study.  Two existing surveys were incorporated into the Gallup-Purdue 

Index survey, the Gallup Employee Engagement survey and the Gallup Well-Being 5 

instrument.  The Gallup Employee Engagement survey, referred to as the Q12, was 

developed over four decades of research by Dr. Donald O. Clifton, a psychologist and 

professor at the University of Nebraska-Lincoln.  The final version of the Gallup Q12 was 

validated in 1997 in a meta-analysis across 1,135 business units by Harter and Creglow 

(1997) that found significant criterion-related validity for each of the questions on the 

survey.  The Q12 meta-analysis was updated in 1998 (Harter & Creglow, 1998) across 

2,528 business units; in 2000 (Harter & Schmidt, 2000) across 7,939 business units; in 

2002 (Harter & Schmidt, 2002) across 10,885 business units; in 2003 (Harter, Schmidt, & 

Killham, 2003) across 13,751 business units; and in 2006 (Harter, Schmidt, Killham, & 

Asplund, 2006) across 23,910 business units.   

The Gallup Q12 survey is composed of 13 questions, listed in Appendix A, and 

uses a Likert scale of 1 (strongly disagree) to 5 (strongly agree) with an additional option 

of “don’t know/does not apply” for respondents to select for each item.  This instrument 
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had a Cronbach’s alpha of .91 at the business unit level, and the average item correlation 

to the business outcomes measured by each item was .69 (Harter, Schmidt, Killham, & 

Asplund, 2006). 

 The Gallup-Healthways Well-Being 5 instrument was created as an integration of 

previously validated well-being instruments, the Healthways Well-Being Assessment, 

Gallup-Healthways Well-Being Index, and the Wellbeing Finder, in order to examine the 

predictive and diagnostic elements of well-being in a single measure (Sears et al., 2014).   

The Gallup-Healthways Well-Being 5 survey is composed of 12 questions; two 

questions using the Cantril Self-Anchoring Striving Scale (“ladder” scale) and 10 

questions using a Likert scale of 1 (strongly disagree) to 5 (strongly agree) with an 

additional option of “don’t know/does not apply” for respondents to select for each item.  

The questions on this survey are listed in Appendix B. 

To validate the Gallup Well-Being 5 instrument, data were collected from three 

independent samples of 13,059 participants from research panels and a healthcare 

organization.  This instrument had a Cronbach’s alpha that ranged from .89 to .91 across 

the three samples with the Cronbach’s alpha of the five dimensions of well-being ranging 

from .69 to .91 (Sears et al., 2014). 

The remaining Gallup-Purdue Index survey questions obtained information about 

the respondent’s college major, college involvement and experiences, financial aid needs, 

career information, military status, salary, and demographics.  Relevant questions from 

the Gallup-Purdue Index survey about the respondents’ college experiences and current 

employment status that informed the independent and dependent variables, along with 

questions to collect demographic information, are listed in Appendix C. 
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Data Collection Procedures 

 Gallup-Purdue Index data were stored in an SPSS data file on a secure Gallup 

server in its data center located in Omaha, Nebraska.  This dataset was only accessible by 

Gallup associates who were specifically granted access to this file, either through their 

job functions or through approval by the project owner, and to universities and 

organizations that participate in the Gallup-Purdue Index. 

 The Gallup-Purdue Index is a for-profit research endeavor for Gallup.  The 

internal cost to Gallup of the data collection for this dataset of 30,151 respondents was 

$137,308, but the actual cost was much higher as this number does not include overhead 

expenses such as facilities and business development investments, nor does it contain 

costs related to member recruitment, methodology, or analyses of the data.  Due to the 

relatively high cost of data collection for this data source, additional data collection 

across this sample was cost prohibitive for this study. 

 The researcher for this dissertation was not involved in the design, data collection, 

analysis, or reporting of the Gallup-Purdue Index project.  She was granted limited access 

to the collected data based upon her employment with Gallup to be used specifically for 

this dissertation. 

Ethical Considerations 

 Gallup has an internal Institutional Review Board (IRB) that reviewed and 

approved the research plan for the Gallup-Purdue Index dataset.  This approval was 

granted for a period of one year.  Gallup’s IRB is comprised of Gallup associates from 

legal, research advisors, and cybersecurity disciplines. 
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 Creighton University’s IRB examined the proposed research protocol before 

conducting this study.  Because the quantitative data was a pre-existing dataset and the 

identifying information was stored separately from the data, the researcher applied for 

and was granted exemption from IRB approval under 45 CFR 46.101(b)(4) from all 45 

CFR part 46 requirements (U.S. Department of Health and Human Services, 2016).   

All personally identifiable information was stored separately from the dataset in a 

location to which the researcher did not have access, so there were no issues with 

anonymity or confidentiality.  Data are stored on a server located in a secure data center, 

accessible only to systems administrators that have business need to access the room and 

have undergone criminal background checks.  The identity of approved systems 

administrators is verified before entry through a security badge and fingerprint scan.  The 

data center is monitored 24 hours a day, 7 days a week via security cameras and physical 

proximity. 

 The results of this study were shared with the researchers’ dissertation committee 

and Gallup leadership including the Chief Operating Officer, Chief Scientist, and Gallup-

Purdue Index project leads. 

Summary 

 This purpose of this quantitative study was to identify key college experiences 

that were correlated with long-term success for female technology graduates.  Three key 

areas of college experiences were examined:  interactions with role models, application 

of learnings, and participation in campus life.  Leveraging data from the Gallup-Purdue 

Index, this research used a nationally representative sample of college graduates that was 

collected using validated questionnaires under the supervision of Gallup’s IRB process.  
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Through SPSS analysis, appropriate statistical techniques were applied to the data to 

identify correlations among the independent and dependent variables.  The findings of 

this research were used to create evidence-based recommendations for four-year, degree 

granting universities to better structure their technology programs to improve the 

likelihood of long-term career success of their female graduates. 
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CHAPTER FOUR: FINDINGS 

Introduction 

 The purpose of this quantitative study was to identify key college experiences that 

were correlated with long-term success for female technologists based upon a 

representative sample of college graduates.  The independent variables were self-reported 

by the respondents based upon their perceptions of their undergraduate experiences.  The 

dependent variable was a calculated variable that measured respondent success based on 

an equally weighted aggregation of income, employee engagement, and well-being.  

To explore this relationship of specific college experiences and long-term career 

success for female technologists, the following hypotheses were investigated in this 

study. 

Hypothesis #1:  Female technology graduates who personally interacted with 

professional and academic role models in their undergraduate studies were more likely to 

experience long-term career success. 

Hypothesis #2:  Female technology graduates who were able to apply their 

classroom learnings to real world problems in their undergraduate studies were more 

likely to experience long-term career success. 

Hypothesis #3:  Female technology graduates who actively participated in campus 

life in their undergraduate studies were more likely to experience long-term career 

success. 

This chapter will present the findings of this study, including a description of the 

data and how it was organized, definitions of variables used in the study, and the products 

of the data analysis including descriptive statistics and correlations.  An analysis of the 
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findings of this study will then be presented to identify significant correlations among the 

variables and to discuss if the data support the hypotheses under consideration in this 

research. 

Presentation of the Findings 

 Data for this study were stored in an SPSS data file on a secure Gallup server in 

its data center located in Omaha, Nebraska.  This dataset was only accessible by Gallup 

associates who were specifically granted access to this file, either through their job 

functions or through approval by the project owner, and to universities and organizations 

that participated in the Gallup-Purdue Index.  The data were analyzed from this location 

using IBM SPSS Statistics software, version 22. 

Data Description 

 To create the Gallup-Purdue Index dataset, Gallup selected a random sample of 

30,151 adult respondents with at least a bachelor’s degree and internet access within the 

United States between the dates of December 16, 2014 and June 29, 2015.   

The Gallup-Purdue Index surveys were conducted on the web in English.  

Samples were weighted to account for unequal selection probability and nonresponses 

and to match national gender, age, and race demographics of the most recent Current 

Population Study of the Bureau of Labor Statistics. 

 The questionnaire for this survey included the Q12 survey questions, Gallup-

Healthways Well-Being 5 questions, and additional questions to obtain information about 

the respondents’ college majors, college involvement and experiences, financial aid 

needs, career information, military status, salary, and demographics.   
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The two major components of the Gallup-Purdue questionnaire, the Gallup 

Employee Engagement survey and the Gallup Well-Being 5 instrument, were validated in 

previous studies (Harter & Creglow, 1997; Harter & Creglow, 1998; Harter & Schmidt, 

2000; Harter & Schmidt, 2002; Harter, Schmidt, & Killham, 2003; Harter et al., 2006; 

Sears et al., 2014).   

Data Organization 

The data file for the Gallup-Purdue Index contained 1,019 variables, including 

data that were collected directly from respondents, publicly available data on the 

universities that respondents attended, and data that were recoded into summary 

variables, such as income, employee engagement, and well-being.  Because this study 

focused on technologists, the dataset was first filtered to include only college graduates 

with bachelor’s degrees in computer science, computer engineering, and management 

information systems.  This reduced the number of male and female respondents to 902.  

This remaining data were then weighted to account for unequal selection probability and 

nonresponse and to match national demographics of gender, age, race, ethnicity, 

education, and region.  The reported N values for the data analysis were calculated from 

the weighted data and may differ from the unweighted 902 cases. 

Many of the survey questions used to gather data for the independent variables in 

this study included an option for respondents to report an answer of “don’t know.”  These 

responses were coded with a value of eight in the SPSS data file.  In order to avoid the 

“don’t know” answers from skewing the means of the variables, all “don’t know” 

responses were recoded from a value of eight into “missing” values prior to performing 

the data analysis.  The resulting “missing” values were analyzed with SPSS Missing 
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Value Analysis functionality to ensure they were randomly distributed among questions 

and respondents, and not indicative of poorly worded or irrelevant survey questions.  The 

percent of missing values for each independent variable examined in this study ranged 

from 0.1 (Research) to 7% (Academic Advisor), indicating a small number of “missing” 

or “don’t know” responses in the dataset.  The one exception to this finding was 

Diversity, which had a much larger percentage of missing values as it was added to the 

survey after the initial data collection had begun.  However, Diversity had no responses 

of “don’t know” to recode to “missing” in the original dataset for the population in this 

study, so the much lower N on this variable accounted for all of the missing values.  

Excluding the independent variable of Diversity, the average percentage of missing 

values for the independent variables was 1.52 and the median was 1.2% 

To make the file more manageable for analysis, the researcher created a variable 

set in SPSS to filter the file to the independent variables relevant to this study.  She then 

split the file by gender so that all statistics would be generated separately for males and 

females to allow for comparisons between the sexes. 

Independent Variables 

There were 18 independent variables that were analyzed in this study, including 

three dummy variables, which mapped to the hypotheses that were examined in this 

research.  These variables are summarized in Tables 2 through 4. 

Hypothesis #1. 

 The first hypothesis in this study postulated that female technology graduates who 

personally interacted with professional and academic role models in their undergraduate 

studies were more likely to experience long-term career success.  The independent 
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variables used to examine this hypothesis dealt with the relationships that students 

developed with their professors, mentors, and academic advisors and are summarized in 

Table 2.   

Respondents were asked to rate their agreement that their professors cared about 

them as a person on a scale from one to five where one indicated high disagreement and 

five indicated high agreement.  This independent variable was denoted Professors Cared 

About Me. 

Respondents were asked to rate their agreement that they had at least one 

professor that made them excited about learning on a scale from one to five where one 

indicated high disagreement and five indicated high agreement.  This independent 

variable was denoted Excited About Learning. 

 Respondents were asked to rate their agreement that they had a mentor that 

encouraged them to pursue their goals and dreams on a scale from one to five where one 

indicated high disagreement and five indicated high agreement.  This independent 

variable was denoted Mentor. 

 The final independent variable used to measure Hypothesis #1 dealt with 

academic advising.  Respondents were asked how often they met with their academic 

advisors over the course of their entire undergraduate career, ranging from never to three 

or more times per academic year.  This independent variable was denoted Academic 

Advisor. 
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Table 2. 

Independent variables, definitions, and scales to support Hypothesis #1 

Variable Definition Scale 
Professors Cared 
About Me 

My professors cared about me as a 
person 

1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Excited About 
Learning 

At least one of my professors made me 
excited about learning 

1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Mentor I had a mentor that encouraged me to 
pursue my goals and dreams 

1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Academic Advisor Frequency of meetings with my 
academic advisor 

1 = never 
2 = once per year 
3 = twice per year 
4 = three or more 
times per year 
8 = don’t know 

 
 

Hypothesis #2. 

 The second hypothesis in this study postulated that female technology graduates 

who were able to apply their classroom learnings to real world problems in their 

undergraduate studies were more likely to experience long-term career success.  The 

independent variables used to examine this hypothesis dealt with the internship and 

research opportunities in which the respondents engaged in their undergraduate education 

and are summarized in Table 3.   

Respondents were asked to rate their agreement that they had an internship or job 

that allowed them to apply classroom learnings on a scale from one to five where one 

indicated high disagreement and five indicated high agreement.  This independent 

variable was denoted Internships. 
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Respondents were asked to rate their agreement that they worked on a project that 

took a semester or more to complete on a scale from one to five where one indicated high 

disagreement and five indicated high agreement.  This independent variable was denoted 

Long-Term Project. 

The final independent variable used to measure Hypothesis #2 dealt with faculty 

research opportunities.  Respondents were asked whether or not they participated in 

research with a professor or faculty member, including class projects, theses, or research 

papers.  This independent variable was denoted Research. 

 
Table 3. 

Independent variables, definitions, and scales to support Hypothesis #2 

Variable Definition Scale 
Internships I had an internship or job that allowed 

me to apply my classroom learnings 
1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Long-Term Project I worked on a project that took a 
semester or more to complete 

1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Research I participated in research with a 
professor or faculty member 

1 = yes 
2 = no 
8 = don’t know 

 
 

Hypothesis #3. 

 The final hypothesis in this study postulated that female technology graduates 

who actively participated in campus life in their undergraduate studies were more likely 

to experience long-term career success.  The independent variables used to examine this 

hypothesis dealt with the types of extracurricular activities in which the respondents 

participated, the diversity of the people with which the respondents interacted, and the 
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number of years respondents lived on campus during their undergraduate studies.  These 

variables are summarized in Table 4.   

Respondents were asked to rate their agreement that they were extremely active in 

extracurricular activities and organizations on a scale from one to five where one 

indicated high disagreement and five indicated high agreement.  This independent 

variable was denoted Extracurricular Activities. 

Respondents were asked to rate their agreement that they regularly interacted with 

people from different backgrounds on a scale from one to five where one indicated high 

disagreement and five indicated high agreement.  This independent variable was denoted 

Diversity. 

Respondents were asked whether or not they were members of national, non-

academic, non-honor sororities or fraternities while an undergraduate.  This independent 

variable was denoted Sorority/Fraternity. 

Two independent variables were related to college athletics.  Respondents were 

asked whether or not they participated in (NCCA) intercollegiate athletics.  This 

independent variable was denoted NCAA.  Respondents were also asked whether or not 

they participated in intramural sports.  This independent variable was denoted 

Intramurals. 

Respondents were asked whether or not they participated in student clubs or 

organizations.  This independent variable was denoted Student Organizations.  

Respondents were also asked whether or not they held leadership positions in any student 

organizations, sorority/fraternity, or athletic teams.  This independent variable was 

denoted Leadership. 
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For the final independent variable examined in this study, respondents were asked 

to approximate the number of years they lived on campus during their undergraduate 

career on a scale from zero to more than six years.  This independent variable was 

denoted Lived on Campus.   

 
Table 4. 

Independent variables, definitions, and scales to support Hypothesis #3 

Variable Definition Scale 
Extracurricular 
Activities 

I was extremely active in 
extracurricular activities and 
organizations 

1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Diversity I regularly interacted with people 
from different backgrounds 

1 = strongly disagree 
5 = strongly agree 
8 = don’t know 

Sorority/Fraternity I was a member of a national, non-
academic, non-honor 
sorority/fraternity 

1 = yes 
2 = no 
8 = don’t know 

NCAA I participated in intercollegiate 
athletics 

1 = yes 
2 = no 
8 = don’t know 

Intramurals I participated in intramural sports 1 = yes 
2 = no 
8 = don’t know 

Student 
Organization 

I participated in student clubs and 
organizations 

1 = yes 
2 = no 
8 = don’t know 

Leadership I held leadership positions in student 
clubs, sororities/fraternities, or sports 

1 = yes 
2 = no 
8 = don’t know 

Lived on Campus Number of years you lived on 
campus 

1 = 0 years 
2 = 1-4 years 
3 = 5 - less than 6 years 
4 = 6 or more years 
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Dependent Variable 

Three dummy variables were created to serve as the components of the dependent 

variable in this study, Success.  The first dummy variable was Income, and it aggregated 

similar income levels into three categories:  minimum wage, medium wage, and high 

wage earners.  Minimum wage was defined as a personal income prior to taxes of less 

than $24,000 per year and was assigned a value of one.  High wage earners were those 

that reported earnings above the Bureau of Labor Statistics’ 2015 median annual earnings 

for computer and mathematical occupations of $81,430 (BLS, 2016).  Because the survey 

categorized pay in $10,000 increments at this level of income, all reported earnings over 

$90,000 per year were classified as high wage and were assigned a value of three.  

Incomes between $24,000 and $89,999 per year were categorized as medium pay and 

were assigned a value of two. 

The second dummy variable used in this study was Employee Engagement.  

Based upon Gallup’s proprietary formula for calculating employee engagement using the 

12 validated questions in their employee engagement survey, those that were identified as 

actively disengaged in their jobs based on their responses in the Gallup-Purdue Index 

dataset were assigned a value of one.  Respondents identified as disengaged in their 

current employment were assigned a value of two, and respondents that were identified as 

engaged in their jobs were assigned a value of three. 

The third dummy variable in this study was Well-Being.  Using a second 

proprietary algorithm, the Gallup-Healthways Well-Being assessment portion of the 

Gallup-Purdue Index instrument identified how many of the five areas of well-being in 

which respondents were thriving, struggling, or suffering.  Respondents that were 
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thriving in just zero or one area of well-being were assigned a value of one while 

respondents that were thriving in two or three areas were assigned a value of two.  

Respondents that were thriving in four or all five of the areas of well-being were assigned 

a value of three. 

The researcher then created a calculated variable in SPSS that was equal to the 

sum of the dummy variables of Income, Employee Engagement, and Well-Being.  This 

calculated variable ranged in value from three (minimum wage, actively disengaged, and 

thriving in zero or one area of well-being) to nine (high wage, engaged, and thriving in 

four or five areas of well-being) and was used to proxy a respondent’s success in a 

technology career as the study’s dependent variable and labeled Success. 

Data Analysis 

 In order to analyze the data for this study, the researcher first calculated 

descriptive statistics to provide a summary of the dataset.  After filtering the dataset to 

include only respondents with bachelor’s degrees in computer science, computer 

engineering, and management information systems and applying the appropriate 

weighting, descriptive statistics showed that there were 828 valid records for men and 

202 valid records for women where the respondents provided enough information to 

calculate the Success variable.   

Although this study was focused on creating recommendations for universities to 

employ to increase the likelihood that their female technology graduates will enjoy long-

term career success, it was important to the researcher that these interventions would not 

negatively affect male students.  Descriptive statistics and correlations were examined for 
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both men and women in this sample, which informed the recommendations in the final 

chapter of this dissertation. 

The descriptive statistics for the dependent variable, which are summarized in 

Table 5 and will be discussed in detail in the Descriptive Statistics section, indicated the 

possibility of a non-normal dataset based upon the values of skewness and kurtosis.  Both 

male and female success variables were positively skewed (0.175 for males and 0.172 for 

females) with significant negative kurtosis (-0.812 for males and -0.893 for females).  

These values for skew and kurtosis indicated a non-normal data distribution with a lack 

of symmetry and data clustered at the lower end of the scale (positive skew) and thin in 

the tails with a flatter distribution (negative kurtosis), prompting the need to perform the 

Kolmogorov-Smirnov test of normality, the results of which are displayed in Table 6.  

The Kolmogorov-Smirnov test for the Success variable was found to be significant at p < 

.001 for both men and women, indicating the data were not normally distributed. 

 

Table 5. 

Descriptive statistics for calculated variable of Success 

Statistic Male Female 
N – valid 828 202 
Mean 6.201 6.113 
Median 6 6 
Mode 5 5 
Standard deviation 1.371 1.396 
Variance 1.881 1.947 
Skewness .175 .172 
Std. error of skewness .085 .171 
Kurtosis -.812 -.893 
Std. error of kurtosis .170 .341 
Minimum 3 3 
Maximum 9 9 
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Table 6. 

Kolmogorov-Smirnov test for normality for calculated variable of success 

Gender Statistic df Significance 
Male .184 828 .000 
Female .212 202 .000 

 

 The next step in the data analysis of this study was to calculate correlations 

between the dependent and independent variables.  Correlations were calculated 

separately for men and women in order to compare the results between genders to 

provide additional insight for the recommendations presented in the final chapter of this 

study.  With a non-normal distribution of data, it was appropriate to examine values for 

Kendall’s correlation coefficient, τ, and Spearman’s correlations coefficient, rs, along 

with the standard Pearson’s correlation coefficient, r.  Correlation data will be discussed 

in detail in the Correlations section and are recorded in Table 11 for both men and 

women. 

Descriptive Statistics 

Descriptive statistics for this dataset are displayed in Tables 7 through 10.  In 

general, the women in this sample of technologists were slightly less engaged than men 

with higher well-being and a lower wage.  For women, the average value of Success was 

6.11 on a scale ranging from three to nine points with a median value of six and a mode 

of five.  Women had a lower average level of income at 1.96 compared to 2.19 for men 

where a value of one indicated minimum wage of less than $24,000 per year and a value 

of two indicated a wage equal to or greater than $24,000 but less than $90,000 per year. 
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Table 7. 

Descriptive statistics for dummy variables and dependent variable of Success 

Gender Statistic Engage Well-Being Income Success 
Male N 892 952 1006 828 
 Mean 2.248 1.731 2.186 6.201 
 Median 2 2 2 6 
 Mode 2 1 2 5 
 Std. Deviation 0.646 0.772 0.527 1.371 
 Variance 0.418 0.597 0.278 1.881 
 Skewness -0.289 0.505 0.168 0.175 
 Std. Error of Skewness 0.082 0.079 0.077 0.085 
 Kurtosis -0.711 -1.160 0.055 -0.812 
 Std. Error of Kurtosis 0.164 0.158 0.154 0.170 
 Minimum 1 1 1 3 
 Maximum 3 3 3 9 
Female N 217 301 319 202 
 Mean 2.241 1.795 1.956 6.113 
 Median 2 2 2 6 
 Mode 2 1 2 5 
 Std. Deviation 0.616 0.762 0.656 1.396 
 Variance 0.379 0.580 0.431 1.947 
 Skewness -0.199 0.364 0.046 0.172 
 Std. Error of Skewness 0.165 0.140 0.137 0.171 
 Kurtosis -0.564 -1.196 -0.667 -0.893 
 Std. Error of Kurtosis 0.329 0.280 0.272 0.341 
 Minimum 1 1 1 3 
 Maximum 3 3 3 9 

 

Hypothesis #1. 

The descriptive statistics for the independent variables considered in the first 

hypothesis are listed in Table 8.  In general, the female technologists in this sample more 

strongly agreed that they had a professor that made them excited about learning and felt 

they had an encouraging mentor than did the men in this sample, while men were more 

likely to strongly agree that their professors cared about them as a person.  Median, 

minimum, and maximum values were identical between men and women for all of the 

variables examined in the first hypothesis.   
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Table 8. 

Descriptive statistics for independent variables examined in Hypothesis #1 

Gender Statistic 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor 

Male N 1014 1004 1018 971 
 Mean 3.561 4.313 2.787 2.492 
 Median 4 5 3 2 
 Mode 4 5 1 2 
 Std. Deviation 1.089 1.022 1.370 0.966 
 Variance 1.187 1.044 1.878 0.933 
 Skewness -0.644 -1.708 0.184 0.048 
 Std. Error of Skewness 0.077 0.077 0.077 0.078 
 Kurtosis -0.091 2.490 -1.190 -0.962 
 Std. Error of Kurtosis .153 .154 0.153 0.157 
 Minimum 1 1 1 1 
 Maximum 5 5 5 4 
Female N 310 316 318 280 
 Mean 3.542 4.345 2.890 2.372 
 Median 4 5 3 2 
 Mode 4 5 2 2 
 Std. Deviation 1.131 0.876 1.400 1.007 
 Variance 1.279 0.768 1.959 1.014 
 Skewness -0.216 -1.494 0.174 0.118 
 Std. Error of Skewness 0.139 0.137 0.137 0.146 
 Kurtosis -1.170 2.191 -1.296 -1.072 
 Std. Error of Kurtosis 0.276 0.273 0.273 0.290 
 Minimum 1 1 1 1 
 Maximum 5 5 5 4 

 

Hypothesis #2. 

The descriptive statistics for the independent variables considered in the second 

hypothesis are listed in Table 9.  In general, the female technologists in this sample less 

strongly agreed that they had an internship that allowed them to apply their classroom 

learnings and participated in a long-term project, but were more likely to participate in 

research with a professor or faculty member than were the men in this sample.  The 

average value for the Internship variable was 3.16 and the mean for the Long-Term 
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Project variable was 3.22 for women. The mean value for the Research variable was 1.67 

for women where a value of one indicated they had participated in a research project with 

a faculty member and a value of two indicated they had not.  Mode, minimum, and 

maximum values were identical for men and women for all of the variables examined in 

the second hypothesis.  Median was identical for men and women for the Long-Term 

Project and Research variables.   

 

Table 9. 

Descriptive statistics for independent variables examined in Hypothesis #2 

Gender Statistic Internship Long-Term Project Research 
Male N 1005 992 1018 
 Mean 3.270 3.469 1.694 
 Median 4 4 2 
 Mode 5 5 2 
 Std. Deviation 1.643 1.614 0.461 
 Variance 2.700 2.606 0.213 
 Skewness -0.320 -0.508 -0.842 
 Std. Error of Skewness 0.077 0.078 0.077 
 Kurtosis -1.558 -1.386 -1.293 
 Std. Error of Kurtosis 0.154 0.155 0.153 
 Minimum 1 1 1 
 Maximum 5 5 2 
Female N 317 310 321 
 Mean 3.161 3.217 1.667 
 Median 3 4 2 
 Mode 5 5 2 
 Std. Deviation 1.638 1.640 0.472 
 Variance 2.682 2.690 0.223 
 Skewness -0.171 -0.256 -0.711 
 Std. Error of Skewness 0.137 0.138 0.136 
 Kurtosis -1.614 -1.570 -1.504 
 Std. Error of Kurtosis 0.273 0.276 0.271 
 Minimum 1 1 1 
 Maximum 5 5 2 
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Hypothesis #3. 

The descriptive statistics for the independent variables considered in the third 

hypothesis are listed in Table 10.  In general, the women in this sample were more likely 

to interact regularly with people from different backgrounds and participate in NCAA 

athletics, clubs, and organizations than were the men in this sample.  The female 

technologists in this sample less strongly agreed that they were extremely active in 

extracurricular activities, participated in intramural sports less frequently, were less likely 

to belong to a sorority, and were less apt to take a leadership role in those groups than 

were the men in this sample.  Women also lived on campus for shorter periods of time 

than did the men in this sample.   

The average value for the Activity variable was 2.54 for women.  The mean for 

the Sorority/Fraternity variable was 1.94 for women where one indicated the respondent 

belonged to a sorority/fraternity and two indicated the respondent did not.  Using the 

same scale, the mean for the Intramural variable was 1.86 for women while the mean for 

the Leadership variable was 1.78.  The mean values for NCAA and Organization/Club 

were quite similar between men and women in this sample.  The average value for the 

Lived on Campus variable was 1.49 for women where a value of one indicated zero years 

lived on campus and a value of two indicated the respondent lived on campus for one to 

four years of her undergraduate career.  Median, mode, minimum, and maximum values 

were similar for men and women for the variables examined in the third hypothesis. 

 

 



Running head:  WOMEN AND TECHNOLOGY        76 

Table 10. 

Descriptive statistics for independent variables examined in Hypothesis #3 

Gender Statistic Activity Diverse Sorority/
Fraternity 

NCAA Intramural Club/Org Leader Yrs on 
Campus 

Male N 1009 230 1020 1023 1008 1016 1019 1012 
 Mean 2.672 4.230 1.908 1.955 1.755 1.491 1.728 1.508 
 Median 2 5 2 2 2 1 2 1 
 Mode 1 5 2 2 2 1 2 1 
 Std. Deviation 1.468 1.132 0.289 0.208 0.430 0.500 0.445 0.567 
 Variance 2.156 1.282 0.084 0.043 0.185 0.250 0.198 0.321 
 Skewness 0.330 -1.595 -2.830 -4.373 -1.187 0.037 -1.026 0.641 
 Std. Error of Skewness 0.077 0.161 0.077 0.076 0.077 0.077 0.077 0.077 
 Kurtosis -1.298 1.678 6.019 17.156 -0.593 -2.003 -0.950 -0.082 
 Std. Error of Kurtosis 0.154 0.320 0.153 0.153 0.154 0.153 0.153 0.154 
 Minimum 1 1 1 1 1 1 1 0 
 Maximum 5 5 2 2 2 2 2 4 
Female N 318 45 321 311 317 317 318 315 
 Mean 2.544 4.259 1.938 1.939 1.856 1.490 1.777 1.489 
 Median 2 5 2 2 2 1 2 1 
 Mode 1 5 2 2 2 1 2 1 
 Std. Deviation 1.386 0.975 0.241 0.239 0.351 0.501 0.417 0.539 
 Variance 1.920 0.950 0.058 0.057 0.123 0.251 0.174 0.290 
 Skewness 0.278 -1.182 -3.656 -3.694 -2.040 0.040 -1.341 0.426 
 Std. Error of Skewness 0.137 0.354 0.136 0.138 0.137 0.137 0.137 0.137 
 Kurtosis -1.325 0.370 11.437 11.724 2.177 -2.011 -0.204 -1.038 
 Std. Error of Kurtosis 0.273 0.695 0.271 0.275 0.273 0.273 0.273 0.274 
 Minimum 1 2 1 1 1 1 1 1 
 Maximum 5 5 2 2 2 2 2 3 
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Correlations 

Correlations between the dependent and independent variables studied in this 

dataset are displayed by gender in Table 11.  A full matrix of all correlations among the 

variables examined in this study is located in Appendix E.  Overall, many of the variables 

that were significantly correlated with long-term success were significant for both male 

and female respondents.   

Because the distribution of the data used in this study was non-normal, a 

relatively small sample was examined, and many of the cases in this dataset had tied 

ranks, Kendall’s correlation coefficient provided the most accurate estimate of the 

correlations in the full population (Field, 2013).  Pearson’s, Kendall’s, and Spearman’s 

correlation coefficients were calculated and are displayed in Table 11, but Kendall’s 

correlation coefficient will be the one discussed in detail in this section.  Kendall’s 

correlation coefficient tends to be smaller than both Pearson’s and Spearman’s 

correlation coefficients, which will impact the interpretation of the size effects of the 

correlations in this study (Field, 2013).   
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Table 11 

Pearson’s r, Kendall’s τ, and Spearman’s rs Values for the Correlations between Success 
and the Independent Variables 
 
  Pearson's r   Kendall's τ   Spearman's rs 
Variable Men Women   Men Women   Men Women 

Hypothesis #1 
Cared About Me .039   .346 **   .036   .326 **   .044   .390 ** 
Excited Learning .089 * .377 **   .089 ** .311 **   .105 ** .368 ** 
Mentor .138 ** .204 **   .110 ** .169 **   .136 ** .218 ** 
Academic Advisor .008   -.060    .007   -.050     .007   -.057   

Hypothesis #2 
Internship .196 ** .313 **   .174 ** .224 **   .215 ** .308 ** 
Long-Term Project .104 ** -.032     .100 ** -.001     .122 ** -.005   
Research .024   .040     .041   .039     .045   .043   

Hypothesis #3 
Active .055   -.001     .040   .003     .049   -.003   
Diversity .160 * .301     .148 * .307 *   .172 * .398 * 
Sorority/Fraternity .044   .020     .034   .058     .037   .065   
NCAA -.047   .037     -.048   .046     -.054   .051   
Intramural -.108 ** .008     -.092 ** .033     -.103 ** .037   
Club/Org .024   .077     .019   .064     .021   .071   
Leadership -.073 * .077     -.066 * .078     -.073 * .087   
Yrs on Campus .091 ** -.180 *   .081 ** -.161 *   .092 ** -.178 * 
*p < .05.  **p < .01. 
 

Hypothesis #1. 

 The first hypothesis in this study assumed that students that personally interacted 

with professional and academic role models in their undergraduate careers would be more 

likely to experience long-term career success.  To test this hypothesis, correlations were 
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calculated between four independent variables related to professional and academic role 

models and the dependent variable of long-term success.    

 Female technology graduates had more significant correlations between and 

larger correlation coefficients for long-term career success and variables approximating 

professional and academic role models than did male technology graduates.  For female 

technology graduates, feeling as though professors cared about them as individuals was 

significantly correlated to long-term career success, τ = .326, p < .001, as were professors 

that made them excited about learning, τ = .311, p < .001.  These correlations both had a 

medium effect size.  Access to an encouraging mentor was also significantly correlated 

with long-term career success with a smaller effect size, τ = .169, p = .004.  As with male 

technology graduates, meeting with academic advisors was not significantly correlated 

with long-term career success for female technologists, τ = -.050, p = .429. 

 Overall, the results of this correlation analysis indicated that having 

undergraduate professors that were caring and made students excited about learning 

significantly increased the likelihood that female technology students would have long-

term career success.  Exposure to encouraging mentors during undergraduate studies is 

another factor that provided a significant correlation with long-term career success for 

female technology graduates.  These variables were less correlated with long-term career 

success for male technology graduates.  Academic advising did not have a significant 

correlation with long-term career success for either male or female technology graduates. 

Hypothesis #2. 

The second hypothesis in this study assumed that students that were able to apply 

their classroom learnings to real world problems in their undergraduate studies would be 
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more likely to experience long-term career success.  To test this hypothesis, correlations 

were calculated between three independent variables related to internships and research 

and the dependent variable of long-term success.   

 Female technology graduates had fewer significant correlations between long-

term career success and variables approximating applied classroom experiences than did 

male technology graduates, but the size effect of the correlation was larger.  For female 

technology graduates, having an internship or job that allowed them to apply their 

classroom learning to real world experiences was significantly correlated with long-term 

career success, τ = .244, p < .001.  This correlation indicated a small size effect.  

Although significant for male students, participating in research that took at least a 

semester to complete was not significantly correlated to career success for female 

students, τ = -.001, p = .990.  As with male graduates, research with a professor or 

faculty member was not significantly correlated with long-term career success for female 

technology graduates, τ = .039, p = .550. 

Overall, the results of this correlation analysis indicated that internships or jobs 

related to technology students’ classroom curriculum increased the likelihood that female 

technology students would have long-term career success.  Internships and relevant job 

experiences were significantly correlated with long-term career success for male 

technology graduates as well, but with a smaller size effect.  Semester-long projects were 

not significantly correlated with long-term career success for female graduates, but may 

provide some long-term career value for male students.  Research opportunities with 

faculty members did not have a significant correlation with long-term career success for 

either female or male technology graduates.  
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Hypothesis #3 

 The third hypothesis in this study assumed that students who actively participated 

in campus life during their undergraduate studies would be more likely to experience 

long-term career success.  To test this hypothesis, the correlations between eight 

independent variables related to professional and academic role models and the 

dependent variable of long-term success were calculated.    

 Female technology graduates had fewer significant correlations between long-

term career success and variables approximating student life activities than did male 

technology graduates, but the size effects of those correlations were larger for female 

technologists.  For female technology graduates, regularly interacting with people of 

different backgrounds was significantly and positively correlated with long-term career 

success, τ = .307, p = .042.  This correlation had a medium size effect.  Contrary to their 

male counterparts, living on campus was negatively correlated with long-term career 

success at a significant level for female technology graduates, τ = -.161, p = .013.  The 

size effect for this correlation was small.  There were no significant correlations for the 

female respondents between career success and being extremely active in extracurricular 

activities (τ = .003, p = .963), belonging to a non-academic sorority (τ = .058, p = .366), 

participating in NCAA (τ = .046, p = .484) or intramural athletics (τ = .033, p = .604), 

joining campus organizations or clubs (τ = .064, p = .326), or assuming leadership 

responsibilities in such organizations (τ = .078, p = .225). 

 Overall, the results of this correlation analysis indicated that exposing female 

undergraduate technology students to diversity significantly increased the likelihood that 

they would have long-term career success.  Requiring them to live on campus, however, 
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significantly reduced the likelihood of career success, although the effect size on the 

correlation was small.  Participation in sororities, campus organizations, and NCAA and 

intramural athletics did not have significant correlations with career success for female 

technologists, nor did taking leadership roles in these campus activities.   

Analysis and Synthesis of Findings 

 Each of the hypotheses regarding long-term career success for female technology 

graduates analyzed in this study were partially supported by the correlations in this 

dataset.  The first hypothesis examined the relationship of professional and academic role 

models to career success; the second hypothesis considered the application of classroom 

learning to real world problems.  The final hypothesis in this study looked at different 

aspects of campus life and their relationships to career success for the respondents in this 

study. 

Hypothesis #1 

The first hypothesis in this study assumed that students that personally interacted 

with professional and academic role models in their undergraduate careers would be more 

likely to experience long-term career success.  The quantitative analysis of the Gallup-

Purdue Index dataset performed in this study indicated significant and positive 

correlations between long-term career success for female technology graduates and 

professors that cared about students as individuals, professors that made students excited 

about learning, and access to mentors that encouraged students to pursue their goals and 

dreams.  The correlations between career success and caring, motivating undergraduate 

professors had a medium size effect, indicating these factors were more highly correlated 

with career success than were mentoring opportunities.  Interactions with academic 
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advisors were not significantly correlated with long-term success for female technology 

graduates. 

 When considering the hypothesis that female students that personally interacted 

with professional and academic role models in their undergraduate studies would be more 

likely to experience long-term career success, professors and mentors fall neatly within 

the category of professional and academic role models due to their specific knowledge of 

and participation in technology fields.  Academic advisors may less completely embody 

this definition, based upon the university and its programs.  In some universities, 

academic advisors may be faculty members within a student’s college that can be strong 

role models as professionals or academics in that field of study.  In other programs, 

however, academic advisors may be staff members that focus on the mechanics of 

selecting and completing classes that meet the criteria of graduation within a department.  

In those cases, an academic advisor would be less of a professional role model for 

technology students and more of a guidance counselor.  The type of academic advisor to 

which respondents may have had access in their undergraduate studies could have 

affected the way in which the female technology students may have perceived the role 

models. 

 A second factor to consider in this discussion is the frequency with which 

students reported meeting with academic advisors during their undergraduate studies.  

The average female graduate reported meeting with her academic advisor less than two 

times per year (mean = 2.37 where a value of two indicated one meeting per academic 

year and a value of three indicated two meetings per academic year).  Nearly a quarter 
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(23.4%) of female technology graduates reported never meeting with their academic 

advisors. 

 If academic advisors are eliminated from the discussion of professional and 

academic role models based upon their inconsistent positioning within universities and 

the infrequency of their interactions with female technology students, then the findings of 

this correlation analysis fully supported Hypothesis #1, which stated that female 

technology graduates who personally interacted with professional and academic role 

models in their undergraduate studies were more likely to experience long-term career 

success.  Professors that cared about their students as individuals and professors that 

made students excited about learning were more highly correlated with long-term career 

success in female technology graduates than were access to mentors.  If academic 

advisors are taken into account in evaluating Hypothesis #1, then it was partially 

supported based upon the results of this study. 

 The correlation analysis showed that both male and female technology students 

were more likely to experience career success if they had professors that made them 

excited about learning.  This correlation had a small effect for men and a medium effect 

for women.  Both male and female students were also more likely to experience career 

success if they were mentored by people that encouraged them to pursue their goals and 

dreams.  This correlation between mentors and career success had a small effect for both 

genders.  Caring professors were correlated with career success for female technology 

students with a medium size effect, but were not significantly correlated with the long-

term success of male students.  It is important to note that the significant correlations for 

the variables examined in this hypothesis were positive for both men and women, 
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implying that actions taken to improve the likelihood of success for one gender would not 

negatively affect those of the other gender. 

Hypothesis #2 

The second hypothesis in this study posited that students who were able to apply 

their classroom learnings to real world problems in their undergraduate studies were more 

likely to experience long-term career success.  The quantitative analysis of the Gallup-

Purdue Index dataset performed in this study indicated a significant and positive 

correlation between long-term career success for female technology graduates and 

internships or jobs that allowed students to apply their classroom education to real world 

situations.  The correlation between career success and internship participation had a 

small size effect.  Working on projects that took at least one semester to complete as well 

as participating in research with professors or faculty members were not significantly 

correlated with long-term success for female technology graduates. 

A possible explanation for why long-term project involvement was not 

significantly correlated with career success for women but was for men may lie in 

women’s tendency to prefer communal goals to agentic goals (Diekman et al., 2011) as 

well as their preference for applied fields of study (Goyette and Mullen, 2006).  If class 

projects at universities cater to the learning styles of the male majority, they may not be 

as valuable to the female minority.  Long-term projects that are not structured to reflect 

ways in which technology may help others or are too abstract to be applied to real world 

situations may not fully engage female technology students or help them develop the 

skills that may later positively contribute to their selected careers.  Designing long-term 

projects that better stimulate the goal orientation and are aligned with the preferred 
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pedagogy of women may lead to positive correlations between long-term projects and the 

career success of female technology students.  

When examining the data for the variable for research with a professor or faculty 

member, it was apparent that very few of the respondents were involved in undergraduate 

research.  A full two-thirds of the female respondents (66.7%) did not participate in 

research with a professor or faculty member and an even larger percentage of male 

respondents (69.4%) were uninvolved in such research.  A possible explanation for the 

absence of significance in the correlation between long-term career success and 

participation in research with professors or faculty members for both female and male 

students may be the lack of students involved in such research at the undergraduate level. 

Because participation in an internship was the only variable that was significantly 

and positively correlated with long-term career success for female technology graduates, 

the findings of this correlation analysis partially supported Hypothesis #2, which stated 

that female technology graduates who were able to apply their classroom learnings to real 

world problems in their undergraduate studies were more likely to experience long-term 

career success. 

The correlation analysis showed that both male and female technology students 

were more likely to experience long-term success if they reported an internship or job 

related to their major field of study during their undergraduate careers.  This correlation 

had a small size effect for both genders.  Long-term projects were correlated with career 

success for male technologists with a small size effect, but were not significantly 

correlated with the career success of female students.  The significant correlations for the 

variables examined in this hypothesis were positive for both men and women, implying 
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that actions taken to improve the likelihood of success for one gender would not 

negatively affect those of the other gender. 

Hypothesis #3 

The final hypothesis in this study assumed that students who actively participated 

in campus life in their undergraduate studies were more likely to experience long-term 

career success.  The quantitative analysis of the Gallup-Purdue Index dataset performed 

in this study indicated significant correlations between long-term career success for 

female technology graduates and just two variables related to campus life:  exposure to 

diversity and living on campus.  Interacting with people from different backgrounds on a 

regular basis was positively correlated with career success for female graduates.  Living 

on campus was significantly and negatively correlated with long-term career success for 

female graduates.  The correlations between career success and diversity had a medium 

size effect, indicating this factor was more highly correlated with career success than was 

living on campus.  Being extremely active in extracurricular activities, belonging to a 

sorority, participating in any type of athletics, holding memberships in campus 

organizations or clubs, and taking leadership roles in such activities were not 

significantly correlated with long-term success for female technology graduates. 

 While exposure to diversity was positively and significantly correlated with long-

term career success for female technology graduates, the only other significant variable, 

living on campus, was negatively correlated with success.  A negative correlation implied 

that living on campus decreased the likelihood of career success for women and was 

counter to the hypothesized result.   
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There are several potential explanations for the lack of significance in the 

correlations of so many variables approximating campus life and the long-term career 

success of female technology graduates.  The most obvious is NCAA athletic 

participation.  Very few young adults have the ability to participate in athletics at the 

collegiate level.  For those that can compete at that level, they must make a significant 

investment of time in their athletics, which is not conducive to successful studies in 

rigorous subjects such as computer science, computer engineering, or management 

information systems.  In the Gallup-Purdue Index dataset, 95.5% of men and 93.9% of 

women reported not participating in NCAA athletics during their undergraduate careers.  

With such a small number of participants, it is logical that involvement in NCAA 

athletics would not be significantly correlated with long-term career success for 

technology graduates, both male and female. 

The lack of significance in the correlations between career success of female 

technology graduates and the variables of active participation in extracurricular activities, 

participation in campus organizations, and assuming leadership roles in such 

organizations has a less obvious explanation.  A possible explanation is the lack of 

belonging that women tend to feel in technology areas.  Women tend to be viewed less 

favorably in highly male-dominated fields (Eagly & Carli, 2007) such as technology.  If 

women feel less comfortable in campus technology organizations and are viewed less 

favorably in such groups, it may be possible that they are less likely to be elected to 

leadership positions.  This lack of belonging in collegiate technology extracurricular 

activities may explain why female technology students’ career success was not 

significantly correlated with their experiences in campus organizations.  
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Because technology is not a typical field of study for women, they may not only 

feel marginalized by their technology peers, but may also feel dissimilar to other women 

their age, which could account for the lack of significant correlation between career 

success and membership in a sorority.  Only 6.2% of female respondents and 9.2% of 

male respondents reported membership in a sorority or fraternity, which may indicate that 

technology majors were less congruent with Greek life regardless of gender, which may 

explain why neither male nor female career success was significantly correlated with 

participation in a sorority or fraternity. 

The lack of similarity with both technology peers and other campus women may 

also explain why living on campus was negatively correlated with career success.  It is 

possible that female technology students have a more difficult time finding a group to 

which they belong than do male technology students. This may explain why living on 

campus was negatively correlated with female career success and positively correlated 

with male career success. 

Because there was just one variable that had a positive and significant correlation 

to long-term success for female technology graduates and there was a significant and 

negative correlation with a second variable, the findings of this correlation analysis do 

not support Hypothesis #3, which stated that female technology graduates who actively 

participated in campus life in their undergraduate studies were more likely to experience 

long-term career success. 

It is important to note that the significant correlations for the variables examined 

in this hypothesis were not positive for both men and women, implying that actions taken 
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to improve the likelihood of success for one gender could negatively affect those of the 

other gender. 

Summary 

 The purpose of this quantitative study was to identify key college experiences that 

were correlated with long-term success for female technologists based upon a 

representative sample of college graduates.  To explore this relationship, the Gallup-

Purdue Index dataset was leveraged to conduct a correlation analysis.  The dataset was 

filtered to include only college graduates with bachelor’s degrees in computer science, 

computer engineering, or management information systems and the variables relevant to 

this study.  Pearson’s, Kendall’s, and Spearman’s correlation coefficients were calculated 

for each of the variables.  Because the data distribution was non-normal, the sample size 

was relatively small, and many of the cases in the dataset had tied ranks, Kendall’s 

correlation coefficient provided the most accurate estimate of the correlations in the full 

population. 

The first hypothesis in this study postulated that female technology graduates who 

personally interacted with professional and academic role models in their undergraduate 

studies were more likely to experience long-term career success.  The independent 

variables used to examine this hypothesis dealt with the relationships that students 

developed with their professors, mentors, and academic advisors.  Correlation analysis 

found that having professors that cared about students as individuals and that made 

students excited about learning were significantly and positively correlated with long-

term career success for female technology graduates.  The size effect of these correlations 

was medium.  Interacting with mentors that encouraged female students to pursue their 
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goals and dreams was also significantly and positively correlated with career success with 

a smaller size effect.  Interacting with an academic advisor was not significantly 

correlated with long-term career success for female technology graduates.  These findings 

partially supported Hypothesis #1. 

The second hypothesis in this study speculated that female students who were 

able to apply their classroom learnings to real world problems in their undergraduate 

studies were more likely to experience long-term career success.  The independent 

variables used to test this hypothesis examined learning opportunities available to 

students inside and outside of the classroom.  Correlation analysis indicated a significant 

and positive correlation between long-term career success for female technology 

graduates and internships or jobs that allowed the students to apply their classroom 

education to real world situations.  The correlation between career success and internship 

participation had a small size effect.  Working on projects that took at least one semester 

to complete as well as participating in research with professors or faculty members were 

not significantly correlated with long-term success for female technology graduates.  The 

findings of this correlation analysis partially supported Hypothesis #2. 

The final hypothesis in this study assumed that students who actively participated 

in campus life during their undergraduate studies would be more likely to experience 

long-term career success.  The independent variables used to test this hypothesis 

examined the correlations between independent variables related to extracurricular 

activities and living on campus.  Regularly interacting with people from diverse 

backgrounds was significantly and positively correlated with career success for female 

graduates.  Living on campus was significantly and negatively correlated with long-term 
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career success for female graduates.  The correlations between career success and 

diversity had a medium size effect, indicating this factor was more highly correlated with 

career success than was living on campus.  Being extremely active in extracurricular 

activities, belonging to a sorority, participating in NCAA or intramural athletics, holding 

memberships in campus organizations or clubs, and taking leadership roles in such 

activities were not significantly correlated with long-term success for female technology 

graduates.  The findings of this correlation analysis did not support Hypothesis #3.  
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FIVE: CONCLUSIONS AND RECOMMENDATIONS 

Introduction 

With the shortage of qualified STEM professionals (President’s Council of 

Advisors on Science and Technology, 2012) and the current administration’s intent to 

tighten immigration controls on H-1B visas that are used to supplement this gap (Elstrom 

& Rai, 2017), the U.S. faces mounting pressure to attract, train, and retain STEM 

professionals to lead technological advancements and grow the economy.  

As an underrepresented population, women could help to narrow this job gap and 

add diversity to STEM professions.  However, the number of women that graduate with 

technology degrees has dropped over the past decade (National Science Foundation, 

2016), indicating that the gender gap in technology is worsening.  To combat the 

reduction of women in technology studies and careers, an active approach is 

recommended. 

 This final chapter of this study will review the findings of this research, discuss a 

proposal to create a higher educational culture in which women are more likely to persist 

and succeed, the implications of such a program, and final conclusions of this dissertation 

in practice. 

Purpose of the Study 

The purpose of this quantitative study was to identify key college experiences that 

were correlated with long-term success for female technologists based upon a 

representative sample of college graduates with bachelor’s degrees in computer science, 

computer engineering, or management information systems.  The independent variables 

concerning the respondents’ interactions with professional and academic role models, 
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opportunities to apply classroom learnings to real world problems, and participation in 

campus life were self-reported in a web survey.  The dependent variable was a calculated 

variable comprised of three dummy variables – Income, Employee Engagement, and 

Well-Being.  The values for each of the three dummy variables were summed to create 

the final dependent variable of Success to proxy a respondent’s success in a technology 

career.  It ranged from a low value of three (minimum wage, actively disengaged, and 

thriving in zero or one area of well-being) to nine (high wage, engaged, and thriving in 

four or five areas of well-being).   

Aim of the Study 

The aim of this study was to create an evidence-based recommendation to four-

year, degree granting universities so they may better structure their technology programs 

to improve the likelihood of long-term career success for their female graduates.  

Review of Findings 

The first hypothesis in this study assumed that students that personally interacted 

with professional and academic role models in their undergraduate careers would be more 

likely to experience long-term career success.  The quantitative analysis of the Gallup-

Purdue Index dataset performed in this study indicated significant and positive 

correlations between long-term career success for female technology graduates and 

professors that cared about students as individuals, professors that made students excited 

about learning, and access to mentors that encouraged students to pursue their goals and 

dreams.   

The second hypothesis in this study posited that students who were able to apply 

their classroom learnings to real world problems in their undergraduate studies were more 
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likely to experience long-term career success.  The quantitative analysis of the Gallup-

Purdue Index dataset performed in this study indicated a significant and positive 

correlation between long-term career success for female technology graduates and 

internships or jobs that allowed students to apply their classroom education to real world 

situations. 

The final hypothesis in this study assumed that students who actively participated 

in campus life in their undergraduate studies were more likely to experience long-term 

career success.  The quantitative analysis of the Gallup-Purdue Index dataset performed 

in this study indicated a significant and positive correlation between long-term career 

success for female technology graduates and interacting with people from different 

backgrounds on a regular basis. 

In this study, long-term success was measured as an equally weighted variable 

representing salary, employee engagement, and well-being.  While these data have not 

been previously used to evaluate success for respondents in the same manner as this 

study, employee engagement and well-being have each been analyzed within the Gallup-

Purdue Index dataset.  Across all professions, respondents that had professors that cared 

about them as individuals, professors that made them excited about learning, and access 

to mentors were two times more likely to be engaged in their jobs and 1.5 times more 

likely to be thriving in all five areas of well-being (Gallup, 2015), which is consistent 

with the findings in this study.  Contrary to the findings in this study of female 

technologists, Gallup (2015) found that across all professions, participating in projects 

that took at least a semester to complete and being active in extracurricular activities were 

highly correlated with employee engagement and well-being.  This implies that collegiate 
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initiatives that are created to increase the likelihood of excelling in two of the three 

components of long-term career success for the average college student would not be 

effective for female technology majors.  This difference in these findings reinforces the 

need for programs tailored to the needs of female technology students. 

Proposed Solution 

Only one-half of college graduates strongly agree that their college education was 

worth the cost (Gallup, 2015).  For those that graduate with significant debt, that number 

falls to one in three (Selingo, 2015).  With rising tuition costs and falling alumni 

satisfaction, colleges and universities must create a strong value proposition for their 

students and prospective students or risk declining enrollment and relevance in today’s 

environment.  This is especially true in technology, as it remains a career field in which 

significant career success is possible without a college degree, a message that is 

reinforced daily through the use of technology created by college dropouts-turned-

billionaires such as Mark Zuckerberg, Steve Jobs, Bill Gates, Michael Dell, and Evan 

Spiegel. 

In order to increase the number of women that graduate with technology degrees 

and to create that value proposition for female technology students, the data in this 

research show that access to academic and professional role models, opportunities to 

apply classroom learning to real world scenarios, and interactions with people of diverse 

backgrounds are the undergraduate experiences that are most highly correlated with long-

term success of female graduates.  Universities that foster opportunities for their female 

technology students to engage in these undergraduate activities can increase the 
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likelihood that their graduates will enjoy career success, which may lead to alumni 

satisfaction with their education and engagement with their alma mater. 

Professors That Focus on Education 

 Griffith (2010) found that institutions that focus on undergraduate education have 

more success retaining female STEM majors.  In many universities, especially those 

classified as Carnegie Doctoral Research Universities or that strive to be so classified, 

professors’ research abilities are valued above their talents at teaching students, 

especially undergraduates.  Teaching undergraduate classes can be viewed as a necessary 

evil to faculty members, not the focus of their careers.  While the research agendas of 

professors and faculty members is of great importance to universities and society as a 

whole, hiring professors that focus on the education of undergraduates may be especially 

impactful to female technology students. 

 In this study’s representative sample of female technology graduates, respondents 

that felt their professors cared about them as individuals and that made them excited 

about learning were more likely to experience long-term career success.  These 

correlations had a medium size effect (τ = .33 and .31, respectively).  When hiring 

professors for open positions, universities should identify a portion of those positions to 

recruit caring and engaging lecturers with demonstrated excellence in the classroom, 

especially in undergraduate education, as the primary qualification.  Research and 

publication history should remain of secondary importance for these identified positions.  

By hiring professors that thrive on helping undergraduates learn and grow, female 

technology students may be more engaged in their classroom studies, while also freeing 
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time for other professors with less of a passion for undergraduate education to focus more 

fully on research and graduate education. 

  While not specifically measured in this study, the gender of professors can also 

affect how women feel they fit within technology studies and careers.  Goldman (2012) 

found that female undergraduate students felt they did not look the part of a STEM 

student based on interactions both inside and outside of the classroom.  Female 

technology professors could help female students feel a greater sense of belonging inside 

the classroom, as they will be greatly outnumbered by male peers in those classrooms and 

in extracurricular activities.  Female professors could also improve the self-efficacy of 

female students through vicarious experiences of successful female role models.  By 

specifically targeting female hires for open professor positions in computer science, 

computer engineering, and management information systems, universities could not only 

help their culture become more inclusive for female students, they could also benefit 

from the diversity that women would add to their departments, just as organizations 

benefit from such diversity.  Universities should also monitor the career progression of 

their female faculty to ensure they are receiving tenure opportunities at the same rate as 

men to avoid perpetuating the disparity noted by the Executive Office of the President 

(2013) between the percentage of female STEM PhDs and tenure-track female STEM 

faculty members.  

Professional and Peer Mentoring Programs 

This study found that students of both genders that had a mentor who encouraged 

them to pursue their goals and dreams were more likely to experience long-term career 
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success.  The size of the effect of this correlation was larger for women (τ = .17) than for 

men (τ = .11). 

Trauth et al. (2009) found that mentoring for female technologists can be equally 

successful with male or female mentors, but women have less access to mentors than men 

(Linehan & Scullion, 2008; Hewlett et al., 2008).  A formal mentoring program can help 

provide female students the opportunity to bond with mentors who can encourage their 

academic and professional development in technology.  This mentoring program could 

have two components:  professional mentors and student mentors. 

Professional mentors for students majoring in technological fields of study could 

help female undergraduates set and meet goals, network with successful technologists, 

and develop skills necessary for success in technological careers.  If the mentors were 

women, they could also act as role models for female technology students and provide 

positive examples of successful female technologists, which could increase their feelings 

of belonging in a technical profession and increase their persistence in technology 

studies. 

Peer mentors could help female technology students with their feelings of 

belonging, but perhaps the most important benefit could be found in the persistence of the 

mentors themselves.  Morganson et al., (2015) found that undergraduate women reported 

persisting in STEM majors because they were role models, not because they had role 

models.  Encouraging female students to become formal mentors to their colleagues 

could increase the likelihood that both the mentor and the mentee will persist in their 

technology studies through to graduation. 
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Professional and student mentoring programs could benefit both male and female 

technology undergraduates.  Because men are less likely to leave STEM majors than are 

women, female students should be prioritized in matching with professional and peer 

mentors and in recruitment of student mentors.  Future growth in the program could 

include matching of male students with professional and student mentors so they could 

also benefit from the advice, encouragement, and support a mentor can provide and the 

data show are correlated with long-term career success. 

Recruiting professional mentors for such a program could be challenging and time 

consuming.  Strong community relationships can ease this burden, as can a strong alumni 

network.  As students graduate with bachelor’s degrees in computer science, computer 

engineering, and management information systems, they could comprise the newest 

generation of professional mentors for undergraduate students.  The abundance of 

communications tools like Skype and Google Hangouts could expand recruitment of 

mentors beyond the local community and engage alumni that may have relocated a 

distance from campus or other professionals interested in developing female technology 

students. 

Internships 

 The data in this study show that technology students who participated in an 

internship that allowed them to apply classroom learnings to real world professional 

situations were more likely to experience long-term career success.  The size of the effect 

of this correlation was larger for women (τ = .22) than for men (τ = .17). 

Women are drawn to applied fields of study (Goyette & Mullen, 2006) and 

careers that help others and can be performed as part of a team (Diekman et al., 2011).  
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Internships could provide female students the ability to connect their classroom studies to 

professional settings and to collaborate with other students and technology professionals 

in accomplishing goals.  Internships can also assist female technology students in seeing 

how technology jobs can help other people and further communal goals.  By completing 

technology tasks with and for others in a professional setting, female students may be 

able to connect their education to factors that could drive their engagement in their work, 

driving future career success. 

A second benefit that a formal internship program for female technology students 

could provide is furthering the self-efficacy of the participants.  Girls and women tend to 

have less confidence in their abilities (Google & Gallup, 2015; Saucerman & Vasquez, 

2014; Pryor et al., 2009), especially in traditionally male-dominated areas like math and 

science (Correll, 2004).  Internships could provide female participants the opportunity to 

demonstrate their abilities to be successful in technology careers, boosting their self-

confidence that they can be successful in their STEM studies and future careers. 

Similar to professional and student mentoring programs, the data in this study 

show that internships could benefit both male and female technology undergraduates.  

Because men are less likely to leave STEM majors than are women, female students 

should be prioritized in establishing internship programs.  Future growth in the program 

could expand to male students so they could participate in formal internships and benefit 

from the application of classroom learning to professional settings, which the data show 

is correlated with long-term career success. 

With the existing shortage of technology professionals to fill open positions in the 

United States, recruiting organizations to participate in internship programs should not be 
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a major obstacle to establishing or expanding an internship program. With many 

organizations investing in remote access tools to assist their employees in telecommuting 

and working from home, universities should consider expanding their scope beyond just 

local organizations into a regional or national reach.  Universities should also recruit not-

for-profit organizations that could benefit from the low cost or free technology resources 

that internships provide to organizations.  As students graduate with bachelor’s degrees in 

computer science, computer engineering, and management information systems, they 

could provide new avenues of internship expansion into the organizations for which they 

go to work.   

Not all organizations may be setup to effectively utilize interns or may not have 

an adequate infrastructure for interns to succeed.  Universities should consider providing 

an internship structure to organizations, an “internship in a box” type of offering, that 

could help organizations quickly establish a successful internship program that would 

benefit both the organization and the student interns.  This “internship in a box” could 

include advice on the number and type of internal resources necessary to support the 

internship program, resources within the university that organizations could call for 

assistance in internship questions, suggestions for internship projects, and instructions to 

create an internship network within their organizations.  Advice on developing successful 

internships from career centers at Notre Dame, (n.d.), Bryant University (2015), and 

Towson University (n.d.) could be useful in developing such a tool.  Universities could 

also establish a community group for organizations that participate in internship 

programs where internship champions could collaborate and share ideas to maximize 
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each organization’s internship programs for the mutual benefit of the participating 

companies and the technology students. 

Celebration of Diversity 

While a sense of belonging is important to women’s decisions to major in STEM 

fields (Shapiro & Sax, 2011), this study showed that diversity is also an important factor 

to consider for technology students.  The data in this study show that technology students 

who regularly interacted with people from different backgrounds were more likely to 

experience long-term career success.  The size of the effect of this correlation was 

medium for women (τ = .31) and small for men (τ = .15). 

Science, technology, engineering, and mathematics fields are highly male-

dominated with men comprising 76% of the STEM workforce (Executive Office of the 

President, 2013).  Women are viewed less favorably in male-dominated environments 

(Eagly & Carli, 2007), which may be a partial explanation for why exposure to diversity 

is important to female technologists.  Diversity can take a number of forms, including 

race, culture, nationality, gender, sexual orientation, socioeconomic status, and religion.  

Promoting and celebrating diversity within a university could help female technology 

students embrace the diversity they bring to their studies and future careers while helping 

male students understand the value that women can add to the field of technology. 

Diversity provides new perspectives and experiences that can stimulate 

innovation and bring together different ideas to improve productivity and quality 

(Salomon & Schork, 2003).  As a minority in the technology field, women bring diversity 

to technology departments, but the data show they also benefit from exposure to diversity 

and interacting with people different from themselves.  While this study showed that the 
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size effect of the correlation between exposure to diversity and long-term career success 

was larger for women than for men, both genders benefited from such interactions. 

Universities could establish or support existing student organizations that focus on 

racial, cultural, gender, religious and other groups so that people of many different 

backgrounds and experiences have opportunities to interact and mix ideas.  Creating 

opportunities for students to learn more about people from different parts of the world or 

different upbringings could create a more inclusive environment for all students, even 

those in the majority.  For example, Brown University (2017) sponsors more than 100 

cultural programs and events throughout the academic year through its Heritage Series, 

which explores topics related to Asian, Black, Latino, Multiracial, Native American, and 

Southwest Asian North African communities.  Illinois College (n.d.) hosts an annual 

Diversity Week that celebrates diversity in terms of gender, nationality, ethnicity, sexual 

orientation, disabilities, religion, and culture.  This Diversity Week features a Diversity 

Show that educates and entertains students about diversity through presentations and 

performances (Illinois College, n.d.).   

In addition to sponsoring and encouraging diverse programming, universities can 

also incorporate diversity into classrooms.  When selecting teams for group projects, 

professors can intentionally create diverse teams so students are provided more 

opportunities to interact with people from different backgrounds.  The projects that these 

teams are assigned could focus on issues that affect different parts of the world or that 

include cultural lessons.  Professors can also highlight accomplishments of technologists 

from many backgrounds so that all students can see examples of successful professionals 

that look like them or come from similar backgrounds as they do.  Cornell University 
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(2017) provides suggestions to incorporate diversity into course design through learning 

goals, classroom activities, and teaching methods that could be leveraged in technology 

curriculum design and enhancements.    

Harvard University (2015) created a working group to study its diversity and 

inclusion that was comprised of student representatives, graduate assistants, professors, 

and deans from several departments across its campus.  This group compared the 

diversity and inclusion practices and programs at Harvard to its peer institutions and 

solicited feedback from students, proctors, and other campus leaders about their 

experiences with diversity and inclusion at the University.  The group used this 

information to create immediate and long-term recommendations to University 

administration to affect student programming, staff cultural competency training, class 

design, and administrative structures to improve diversity and inclusion at Harvard 

(Harvard University, 2015).  Similar working groups could be created at universities and 

colleges to examine the unique culture and structures that could form a more diverse and 

inclusive environment for technology students. 

Factors and Stakeholders Related to the Solution 

 The set of recommendations for universities to apply to undergraduate technology 

departments were based upon the data collected in the Gallup-Purdue Index dataset and 

analyzed in this study.  These recommendations were comprised of four components:  

hiring professors that were caring, engaging, and focused on undergraduate education; 

establishing professional and peer mentoring programs for female students; bolstering 

internship programs to allow female students to apply their classroom education in 

professional settings; and fostering an environment of inclusion that celebrates diversity.  
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Universities that foster opportunities for their female technology students to engage in 

these undergraduate activities can increase the likelihood that their graduates will enjoy 

long-term career success, which may lead to alumni satisfaction with their education and 

engagement with their alma mater. 

In order to successfully implement the proposed solutions, several stakeholders 

should be considered, including the department chairs, program champions, community 

leaders, administrative partners, and student leaders. 

Because not all technology degrees may fall within one department, the 

department chairs for all technology programs within a university must be aligned in their 

support of plans to hire professors that focus on undergraduate education, the 

establishment of formal professional and student mentoring programs, the creation or 

expansion of internship programs, and the promotion of diversity and inclusion.  

Interdisciplinary support of these programs across the colleges that offer computer 

science, computer engineering, and management information systems majors is important 

so that all female technology students have access to the resources within the proposed 

interventions. 

A champion for each component of the proposal should be identified from within 

technology departments.  These champions could be college deans, department chairs, 

faculty members, or graduate assistants.  Champions would own the implementation of 

each component of the proposal and act as the lead of each program to individualize the 

proposed solutions to their specific campus and community.  They could create multi-

year roadmaps for these initiatives to not only establish the programs, but to chart growth 

and continuous improvement in their implementation and value to participants. 



WOMEN AND TECHNOLOGY  107 

Professional mentorship and internship programs will be dependent on external 

resources from the community.  In order to recruit an adequate number of professional 

mentors and internships so that all female technology undergraduates can be paired with 

someone to encourage their goals and to external employers, community leaders that can 

reach out to their networks of technologists to lend their time to the program will be 

necessary.  While mentors can be male or female, female professionals may be more 

likely to participate as they could readily relate to the challenges specific to female 

technology students.  Identifying a few key community leaders with expansive networks 

that can lead recruitment efforts may be more manageable than recruiting mentors and 

internship sponsors directly from within the university.   

Ongoing programs such as professional and peer mentoring, formal internships, 

and diversity and inclusion require adequate administrative support to create and grow.  

Assuming that existing administrative support staff have little bandwidth to add these 

programs to their lists of responsibilities, additional support will be necessary.  While 

there may be grants available to assist in some of these activities or philanthropic avenues 

to pursue funding for new positions, other administrative sources could be considered 

such as graduate assistants or student leaders.  Graduate assistants could help to organize 

mentoring events, create “internship in a box” offerings, and coordinate diversity 

education events or celebrations.  Student leaders could also aid in these projects or 

organize student organizations to support these initiatives. 

Policies Influencing the Proposed Solution 

 Title IX of the Education Amendments of 1972 states that no person in the United 

States shall be excluded from participation in or denied the benefits of any educational 
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activity or program receiving federal funding on the basis of their gender (U.S. 

Department of Education, 2015).  Title IX guarantees that women should be given equal 

opportunity to pursue male dominated fields like technology, free from discrimination or 

barriers to their education (National Women’s Law Center, 2012).  Some universities 

have begun including language addressing discrimination in STEM programs to their 

Title IX statements, including Texas Tech University (2017) and East Carolina 

University (2017).   

Making technology departments and classes more supportive and inclusive for 

women is in direct support of Title IX.  Colleges and universities that are found to 

discriminate against women in technology programs risk losing valuable federal funding, 

so programs that can improve the climate for female students benefit the university and 

its students.  While Title IX violation investigations into discrimination do not receive the 

same media attention as sexual assault Title IX violations, there were 68 active sexual 

discrimination Title IX violations under investigation at 61 colleges as of June 2016 

(Kingkade, 2016).  The proposed programs comply with Title IX and are intended to 

improve the culture of technology departments and increase the likelihood of long-term 

career success of female students. 

 For the programs in this proposal to be successful, technology departments within 

universities should adopt policies that actively support female students and help them to 

achieve success in the field.  Whether these policies surface through specific mission 

statements, values, or goals, colleges and universities should explicitly state their support 

of creating an inclusive environment for female technology students and one in which 

they can find academic and professional success. 



WOMEN AND TECHNOLOGY  109 

 The professional success of students should be an important value for technology 

departments, given the issues raised earlier, including celebrity college dropout 

technologists, rising student debt, and falling confidence in the value of a college 

education.  Policies that focus on student success should be expanded to consider the 

career success of students that will become alumni to increase the value proposition 

colleges provide to students, their customers.  This is an important policy distinction for 

colleges and universities to make in order to secure their own long-term success as 

institutions of higher education. 

Potential Barriers and Obstacles to Proposed Solution 

Not all faculty members, community leaders, graduate assistants, and students 

may be in favor of programs that aim to benefit one gender.  To address these concerns, 

department leaders and program champions should be prepared with facts about the 

gender gap in technology positions, the potential benefits such programs can provide to 

student and community participants, and how successful programs can be expanded to 

include male students in the future. 

Community involvement and leadership is key to the success of the initiatives in 

this proposal.  Colleges and departments with strong community involvement, like the 

University of Nebraska-Omaha College of Information Science and Technology (2017), 

are in a better position to implement the proposed solutions, especially the creation or 

expansion of professional mentoring and internship programs that rely upon non-

academic volunteers and organizations.  Colleges and departments without strong 

community involvement through community advisory boards, shared initiatives, 

sponsorships, or other programs may be better served cultivating those relationships 



WOMEN AND TECHNOLOGY  110 

before implementing the proposed professional mentorship or internship programs.  The 

proposed changes to hiring protocols and inclusion programs are less dependent on 

community resources and could be implemented as a first phase of the program, followed 

by mentoring and internship programs as the community involvement within the college 

grows and flourishes. 

Research is an important component of a professor’s job.  One of the proposed 

solutions was to hire a portion of professors based upon their abilities to connect with 

students and excite them about learning, stemming from the significant correlations found 

in the data between such professors and long-term success of female technology students.  

This is not to minimize the importance of research or publishing, but this change in focus 

could be a difficult obstacle to overcome, especially in Carnegie Doctoral Research 

Universities.  Champions of this change could highlight the benefit that professors that 

focus on undergraduate education can bring to technology departments by freeing time 

for other professors with less of a talent for or interest in undergraduate education to 

focus more fully on research and graduate education. 

The relatively low number of female technology professors in the job market 

coupled with the competitive salaries technology PhDs could make in industry may make 

filling open positions that focus on teaching undergraduates extremely challenging.  

Department chairs should consider utilizing practitioners of technology to teach 

undergraduate classes as an alternative to hiring professors.  Female technologists that 

work for for-profit or not-for-profit organizations with a talent for teaching could serve 

three roles:  professors that focus on education, professional role models or mentors, and 

sponsors of professional internships in their organizations.  Gallup has found that female 
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managers are better at engaging employees than are male managers (Miller & Adkins, 

2016).  If that trend were to hold true in education, female managers that teach college 

courses may create more engaged students as well. 

Financial Issues Related to Proposed Solution 

 All organizations operate within a budget.  Budget constraints were taken into 

account when developing this set of recommendations, as universities are no exception to 

this rule.  Changes in hiring protocols for some professors does not require funding for 

new positions, but could affect the research grants that departments receive if professors 

focus on education at the expense of research.  Community and student volunteers do not 

require payment to participate in mentoring programs, but mentoring events with food or 

entertainment may encourage more involvement and ease the burden of recruitment.  

Internships may not cost the university money directly, but colleges must show value for 

organizations to invest their payroll funds into such programs.  Celebrating diversity can 

be done without elaborate gatherings, but colleges must dedicate time to coordinating 

these activities and encouraging attendance.   

While the initiatives within this proposal could be accomplished within a small 

outlay of funds, a larger budget could reach more students.  Subsidizing this program 

with community investments from local philanthropies, corporate sponsorships, and 

private donations should be considered to raise funds from interested parties that align 

with the goals of the programs or that could benefit from the success of these initiatives 

through additional qualified technology professionals to fill hiring needs. 
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Legal Issues Related to Proposed Solution 

All universities that accept federal funding are subject to Title IX of the Education 

Amendments of 1972.  While typically discussed in terms of athletics, Title IX applies to 

all aspects of education and guarantees that women should be given equal opportunity to 

pursue male dominated fields like technology, and should be free from discrimination or 

barriers to that education (National Women’s Law Center, 2012).  The proposed solutions 

are intended to make technology departments and classes more supportive and inclusive 

for women in order to increase their likelihood of their long-term career success, which 

complies fully with Title IX. 

Leadership Considerations 

 Hiring professors that care about students as people and that make students 

excited about learning is one way to increase the likelihood of long-term career success 

for female technology students.  Helping existing professors understand why it is 

important is another, and possibly more important way, as existing faculty far outnumber 

open positions.  However, not all faculty members may agree that creating an inclusive 

environment is necessary or beneficial.  McClelland and Holland (2015) found in their 

study of STEM departments at a Midwestern public university that leaders with high 

personal responsibility took responsibility for improving the number of female faculty 

members in STEM.  Leaders with low personal responsibility consistently reported that 

change was unnecessary, and if change was determined to be needed, something or 

someone else was responsible for the change.  Women were frequently cited as needing 

to change to improve the situation, instead of changing the situation to be more inclusive 

to female faculty members (McClelland & Holland, 2015).   
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 Not only must leaders help faculty members and other key stakeholders 

understand why increasing the likelihood of long-term career success for their female 

technology students is important; they must prioritize initiatives related to that goal so 

they receive the necessary resources to make them successful.  Leaders should consider 

appropriate metrics to measure progress and make them visible to stakeholders and 

students. 

Implementation of the Proposed Solution 

 It was not within the scope of this dissertation in practice to implement the 

proposed solution.  Instead, this study focused on recommendations to implement the 

proposal that could be adapted to the individual needs and organizational cultures of 

universities that choose to adopt these programs. 

 Each of the initiatives in this proposal are independent, so they could be 

implemented all at once or in multiple phases.  The implementation plan in this study will 

focus on broad strategies that apply to all initiatives, and highlight any unique 

considerations that may apply to one or some of the initiatives. 

Leader’s Role in Implementing Proposed Solution 

When communicating change, leaders must explain the need for the change 

throughout the organization and help people understand the effects of the change on them 

personally (Cawsey, Deszca, & Ingols, 2016).  Not only should leaders communicate the 

specifics of the changes being implemented, they should also repeat the message to help 

people understand and retain the communications (Klein, 1996).  Leaders should also 

keep people informed of the progress of the change (Cawsey et al., 2016).   

Burke (2014) outlined four phases that leaders can follow to improve the success 
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of their change initiatives.  In the first phase, prelaunch, leaders must establish the need 

for change and provide direction for the organization.  In the next phase, launch, leaders 

should communicate the change in a way that captures the attention of their followers and 

addresses resistance to change.  In the post-launch phase, leaders must demonstrate 

consistency by repeating the vision so the change may take hold in the organization.  In 

the final stage, sustaining the change, leaders need to maintain momentum while quickly 

addressing any unexpected consequences of the change (Burke, 2014). 

Using Burke’s (2014) model of prelaunch, launch, post-launch, and sustaining the 

change, department chairs and initiative champions could create change plans to improve 

the likelihood of the success of these initiatives.  Prior to launching any new initiatives, 

leaders should build support for the program.  They should communicate the reasons 

these initiatives are important and the benefits the university and its students hope to gain 

from the success of these programs.  Facts and statistics about the lack of female 

representation in technology education and careers could be used to provide a data-driven 

explanation for the importance of the recommendations in this study.  Personal stories of 

the challenges that female technology students and professionals face in education and 

the workforce could provide an emotional angle to the need for these programs.  Building 

support in the prelaunch stage can set the stage for a more successful launch. 

In the launch phase, leaders should be prepared for resistance to change and 

address those concerns proactively through individualized, consistent communications to 

students and stakeholders, then repeat those messages regularly in the post-launch phase.  

To sustain the change, leaders should request feedback from participants and stakeholders 

and use that information to adjust programs to increase their applicability and value.  
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Providing metrics about the progress and outcomes of each initiative is another way to 

sustain the change and continue to build support for future phases of programs that 

increase the likelihood that female technology students achieve long-term career success. 

Recognition can be a powerful tool when instituting change (Lawler & Worley, 

2006).  Leaders should consider using rewards to recognize students, faculty, and 

community leaders that play key roles in implementing and operating these initiatives to 

build and grow engagement with these programs. 

Factors and Stakeholders Related to the Implementation of the Solution 

 There were four components in the set of recommendations in this study:  hiring 

professors that were caring, engaging, and focused on undergraduate education; creating 

professional and peer mentoring programs for female students; establishing internship 

programs to allow female students to apply their classroom education in professional 

settings; and fostering an environment of inclusion that celebrates diversity.  In order to 

successfully implement the proposed solution, each university stakeholder should be 

assigned specific roles and responsibilities. 

First, a champion for each component of the proposal should be identified from 

within collegiate departments offering technology degrees.  These champions could be 

college deans, department chairs, faculty members, or graduate assistants.  Champions 

would own the implementation of each component of the proposal and act as the lead of 

each program to individualize the proposed solutions to their specific campus and 

community.   

In the initial phase of rollout, each champion would establish the basic framework 

for the components he or she owns, recruit team members from faculty and student 
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populations to support the programs, and oversee the deployment of the program 

throughout the school year.  In subsequent years, the champions would continue to 

improve and expand the programs based upon participant feedback, create a long-term 

vision for each initiative, and propose budgets for such expansion.  As the programs 

grow, especially if men are added to the target audience of participants, champions may 

need to recruit additional sources of funding to support initiatives that influence more 

students.  

Specific to the professional mentorship and internship program initiatives, 

community involvement will be necessary for successful implementations.  An owner for 

recruitment of professional mentors and internship sponsors should be identified to form 

and cultivate relationships with community leaders that can create a bridge between the 

university and community organizations.  Identifying a few key community leaders with 

expansive networks that can lead recruitment efforts may be more manageable than 

recruiting mentors directly from within the university.  Such leaders could also aid in 

identifying internship sponsors within the community and region.   

Because organizations stand to benefit from an internship program through 

inexpensive or free labor and opportunities to recruit talented students to fill open 

technology positions, it should be less difficult to attract organizations to participate in 

this portion of the proposal.  Community leaders could help to spread the word of these 

programs within their professional and volunteer networks in order to draw both for-

profit and not-for-profit organizations into formal internship relationships with the 

university.  Existing partnerships with community advisory board members, career fair 
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sponsors, or college donors should be leveraged where possible, due to their existing 

relationships with the university and the extensive networks they are likely to possess. 

Second, administrative staff should be assigned to each initiative to help organize 

events and manage the day-to-day activities, if possible.  If administrative staff were not 

available for these initiatives from the university, graduate assistants would provide a 

good alternative to administrative staff, as would undergraduate student leaders interested 

in the topic of women in technology. 

Third, artifacts to use in each program need to be developed to support the 

recommended initiatives.  For professorial hiring teams, lists of questions to ask to better 

gauge a candidate’s ability to engage students and care for their individual achievement 

could be valuable for those used to delving into a candidate’s record of research.  For 

mentorship programs, conversation starters and suggested topics of discussion could be 

helpful for people new to such relationships.  For internships, an “internship in a box” 

offering could be helpful to onboard organizations that have no experience organizing 

internship programs.  For diversity programs, posters to advertise cultural events could 

help to attract larger crowds and increase participation of both students and faculty 

members. 

Finally, department chairs should assume overall ownership of the success of the 

initiatives within their areas.  The chairs should show public and consistent support of 

these programs so that faculty and staff understand the importance of the initiatives to the 

leadership of the departments.  Chairs or deans should create broad awareness for these 

initiatives, explain the goals and purpose of the program to many audiences, tie the goals 
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of the programs to the mission of the department, and track the success of each initiative 

through appropriate metrics.  

Evaluation and Timeline for Implementation and Assessment 

 Each of the recommendations in this proposal – hiring professors that focus on 

education, establishing professional and peer mentoring programs, implementing or 

expanding internships, and celebrating diversity – can be implemented independently in 

multiple phases or concurrently in one large campaign.  For each initiative, incremental 

improvements should be witnessed annually with a goal of affecting significant 

improvements in metrics that measure success of the programs over a timeframe of five 

years.  A mixture of quantitative and qualitative measures, discussed in more detail 

below, should also be used when evaluating these programs to create a holistic picture of 

the success of each initiative. 

 Hiring professors that are caring and engaging is an initiative that can be quickly 

implemented, but will require many years to gain traction, given the relatively low 

number of open positions in technology departments in a given year.  Departments must 

also balance the demand for research with the need for professors that focus on teaching 

when making hiring decisions, and the champion should take this distribution into 

account when creating specific hiring goals for the department.   

In order to evaluate the success of this professor-centric initiative, the champion 

should begin by establishing a baseline measurement for the professors within the 

department, based upon feedback from students about the professors’ abilities to engage 

them in learning and make them feel cared for as individuals.  The champion could 

choose to segregate the baseline by professor or aggregate it for the entire department, 
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based upon the culture of the department.  These measurements should be conducted 

annually so that changes in metrics can be monitored over time.  Because the pace of 

change will be slow for this initiative, a goal of positively impacting the measured 

perception that the professors in a technology department make students excited about 

learning and cared for as individuals over a period of five years is reasonable. 

 Establishing mentorship and internship programs require an adequate level of 

external participation in order to succeed.  In the first phase of establishing mentoring and 

internship programs, the champions for each initiative should draft the basic framework 

for each program, identifying the target audience of participants and creating an outline 

for each program’s goals for the first year of the program.  The champions would then 

turn their attention to recruitment of organizations to participate in each program.  These 

participants would include organizations to sponsor interns, professionals willing to 

mentor students, technology students willing to mentor peers, and female students to 

participate as interns and mentees. 

 In the first two years of each program, a good goal would be to match each junior 

or senior female technology student interested in the programs with an internship or a 

professional mentor.  The initial year of the program could begin with minimal funding, 

requiring little more than a time investment on the part of the program champion, 

administrative partners, and volunteers.   

As the programs succeed and grow beyond the first two years, the champions 

could use the demonstrated success of the programs to recruit more organizations and 

volunteers and attract additional sources of funding for program events.  Once the 

programs were firmly established, goals for the third and fourth years could include 
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matching all undergraduate female students with an internship and professional or student 

mentor, not just upperclassmen.  The ultimate goal of both internship and mentoring 

programs could be to include students of all genders in these initiatives that the data show 

increase the likelihood of long-term career success of both male and female technology 

students.  Achieving this goal could require five or more years of focused attention on 

creating a strong framework for each program, recruiting and engaging community and 

student leaders, and implementing feedback of participants to craft a program that 

positively impacts as many students as possible.   

To evaluate the success of mentoring and internship programs, the university 

could monitor a number of metrics, including number of student participants, percentage 

of female students in technology departments, retention of female students through 

graduation, and placement rates for graduates.  Organizational and student participants 

should be surveyed regularly to capture their satisfaction with the program and to gather 

qualitative feedback on the program.  Each of these metrics should be trended across 

academic years to measure progress against the previous years’ metrics.  If possible, 

universities should also survey their alumni in a manner similar to the Gallup-Purdue 

Index to gauge their career success for long-term measurements of program outcomes. 

 Finally, celebrating diversity can take a number of forms, including hosting 

student events, ensuring textbooks highlight the accomplishments of minorities and 

women, constructing class assignments to include cultural education, and assembling 

project teams that allow students to regularly interact with people of different 

backgrounds.  Annually, the champion for celebrating diversity could measure the 

percentage of minorities in technology programs and should gather qualitative data by 
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interviewing students about their feelings of inclusion and experiences interacting with 

people unlike themselves.  Several diversity programs could make immediate impact on 

the students in a technology department, but changing the culture of a department to one 

of inclusion will require an investment of time.  A reasonable goal of transforming the 

organizational culture of a university technology department into one that celebrates 

diversity and embraces inclusion is five years.   

Implications 

This study leveraged a unique, nationally representative dataset to study the long-

term career outcomes of female technology graduates in order to create evidence-based 

recommendations for universities to better structure their technology programs to 

improve the likelihood of career success for their female graduates.   

Two primary groups were targeted to benefit from successfully implementing the 

recommendations in this study:  female technology students and universities.  Female 

technology students stand to benefit from launching and expanding programs that this 

study found were correlated with long-term career success.  Universities that employ 

these recommendations may provide greater long-term value to their alumni, enhancing 

demand for their programs and promoting greater alumni engagement.   

A key component of these recommendations is that there are no negative 

externalities to other groups.  The data in this study showed that both men and women 

stand to benefit from the programs proposed.  While this study recommends prioritizing 

the participation of women in these programs in order to positively affect the gender gap 

in technology, male students do not suffer because of these programs and could stand to 

benefit from participation.   
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Practical Implications 

  Although the recommendations in this study were focused on improving the 

likelihood that female technology students achieve long-term career success, other 

populations may benefit from implementing the proposed initiatives.  If mentoring and 

internship programs were expanded beyond the target audience of female technology 

students, then more students stand to benefit as the data in this study show that, like their 

female counterparts, male technology students were more likely to experience long-term 

career success when participating in mentoring and internship programs. 

Organizations that participate in internships or mentoring programs also stand to 

benefit from these proposed initiatives.  In the short-term, companies that sponsor 

internship programs gain inexpensive or free labor to help solve technology problems 

they face.  In a longer time horizon, however, participating organizations stand to benefit 

from mentoring and internship programs by opening a flow of talent into their 

organizations.  By identifying and even auditioning talented technology students prior to 

their graduation, organizations that participate in mentoring and internship programs gain 

the ability to attract the best and brightest students to their organizations before other 

employers can entice them to their job openings.   

The relationships that can develop between universities and organizations through 

mentoring and internship programs can be mutually beneficial.  Universities could gain 

insight into the technologies that organizations value to ensure their curriculum is 

preparing students for successful careers.  Organizations could influence the class design 

of courses at the university so that graduates, their future employees, are better educated 

in technologies that they leverage in their own infrastructures.  Strong relationships with 
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university faculty and staff can help organizations in their recruiting efforts while such 

connections can help universities improve graduate placement statistics that are used to 

rate collegiate programs. 

Finally, the technology field may benefit from a more diverse, inclusive 

environment as more women are able to thrive in this sector as they are provided 

opportunities for appropriate experiences that enrich their career potential.  As 

technology fields become more inclusive, women can help to fill the estimated shortage 

of one million STEM professionals (President’s Council of Advisors on Science and 

Technology, 2012) that will drive future growth and innovation in the United States’ 

economy (Rothwell, 2013).   

Implications for Future Research 

 The Gallup-Purdue Index dataset is rich with 1,019 variables and 30,151 college 

educated adult respondents.  This study focused on women in the technology sector, but 

the remaining STEM disciplines are also deserving of attention and further research into 

the correlations between college experiences and long-term career success of female 

students.   

Minorities, especially women of color, face many of the same challenges that 

were examined for girls and women in this study.  Minorities are underrepresented in 

technology (BLS, 2015) and further research into the correlations between minorities and 

college experiences could prove fruitful for affecting positive change in those populations 

in terms of the retention of students in technology majors, long-term career success of 

minority technologists, and closing the skilled technologist job gap facing the United 

States. 
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 This study was quantitative in nature.  Future research could build on the 

quantitative findings of this research by adding a qualitative component to obtain more 

information on the specific experiences of respondents.  This mixed-methods approach 

could bring more clarity to the research about why specific college experiences were 

beneficial to students in order to refine the proposals to be most impactful to students and 

their long-term success. 

 While correlations between college experience and long-term success provided a 

meaningful analysis of the data, more sophisticated models may be useful for advanced 

analysis of the factors affecting career success of female technologists.  One such 

method, maximum likelihood estimation, could be used to create a function to maximize 

the probability of observing the career success of respondents by estimating the values of 

each parameter in the model.  This could be useful in estimating the influence that each 

variable associated with the college experiences of female technologists exerts in their 

future career success. 

 Another interesting area of potential research is what role the characteristics of the 

institutions of secondary education play in career outcomes.  These could include 

Carnegie Doctoral Research status, school ranking, number of students, degree of 

urbanization, multi-campus membership, religious affiliation, average ACT/SAT scores 

of incoming freshmen, on-campus childcare for the children of students, tuition rates, 

percent of programs offered via distance education, and student-to-faculty ratio.  These 

data were included in the Gallup-Purdue Index dataset but were outside of the scope of 

this study. 
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 The Gallup-Purdue Index dataset focused on college experiences of its 

respondents.  College is an important component of one’s potential for a successful 

career, but there are many other variables that also influence technology career success, 

potentially to a larger degree than college education, including technology stack 

expertise, geographic location, number of children and the timing of the births of those 

children, appetite for risk, entrepreneurial talents, and communication skills.  Because 

there are so many factors that affect career success outside of the scope of the Gallup-

Purdue Index dataset, this study measured correlation, not causation.  Future research that 

was more predictive in nature could further refine the areas of focus for universities to 

improve the long-term career success of their students and alumni.  

Implications for Leadership Theory and Practice 

 Women face different challenges than men in the workplace, especially in male 

dominated industries like technology.  While the “glass ceiling” coined by Hymowitz and 

Schellhardt in 1986 may be an outdated metaphor, women have not received parity with 

their male counterparts in terms of pay (BLS, 2016) and leadership opportunities (The 

White House Project Report, 2009).  Eagly and Carli (2007) proposed an updated 

metaphor, a labyrinth, for the struggles women face in career advancement in today’s 

environment. 

Eagly and Carli (2007) suggested that women should adopt both agentic and 

communal characteristics and create social capital to be successful leaders in today’s 

workplaces.  However, building social capital can be very difficult for women when they 

encounter networks comprised entirely of men, fewer women in leadership positions 
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available to mentor young professionals, and “ol’ boys clubs” (Eagly & Carli, 2007), 

factors that are exacerbated in the male dominated technology industry.   

The findings in this study are aligned with Eagly and Carli’s (2007) observations 

about the difficulty of women in building social capital.  By helping female technologists 

start the process of building social capital during their collegiate studies through 

mentorships, internships, positive faculty relationships, and regular interactions with 

people different than themselves, this study can contribute to the body of knowledge by 

helping women to address this significant leadership challenge.  It also provides 

suggestions to address these challenges instead of merely identifying their existence and 

quantifying their impact. 

 The recommendations in this study play just one part of a larger movement that is 

needed to encourage more girls to study science and math in secondary education and 

select STEM fields of study in college, retain female STEM majors through to 

graduation, engage female technologists in professional roles, and provide the necessary 

experiences for women to climb to leadership roles in the technology sector.  Without a 

concentrated focus on each of these areas, women will continue to choose career fields 

that are more inclusive to them, and technology fields will suffer from the lack of women 

in this industry.  Universities can play a key role in these programs, as can elementary 

and secondary schools, organizations, parents, community leaders, and government.  The 

United States’ economy is driven by innovation and women represent a nearly untapped 

population to contribute to the next generation of technological advancement. 
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Summary of the Study 

 The lack of qualified STEM professionals is an issue that has the potential to 

affect our nation’s economic growth.  As an underrepresented population in STEM, 

women provide an opportunity to not only fill that gap, but to provide much needed 

diversity of thought, education, and experience to technological fields to accelerate 

innovation, productivity, and quality.  This study bridged existing literature on the topic 

of women and technology by identifying key college experiences that were correlated 

with long-term success for female technologists.  By using quantitative analyses of a 

proprietary, nationally representative sample of college graduates, this study examined 

specific college experiences that increased the likelihood of long-term career success for 

women in technology in order to create evidence-based recommendations for degree-

granting universities to improve career outcomes for their female technology graduates.  

There is extensive literature on the lack of women in science, technology, 

mathematics, and engineering and the different reasons girls and women are less likely to 

select careers in STEM and leave STEM careers more frequently than men.  The exodus 

of girls and women from STEM begins in middle and high school as girls who have 

previously expressed interest in math and science opt out of future classes in these 

subjects.  Research suggests that early exposure to information technology, gender 

stereotypes, and self-efficacy are important aspects of this phenomenon, but biological 

differences between girls and boys are not. 

 As girls graduate high school and enter college, literature suggests that common 

influences on girls’ and women’s choices to study STEM fields of study in college are 

family, teacher, and peer influence; pedagogy; communal goal orientation; and sense of 
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belongingness.  For those women that earn STEM degrees, their college experiences, role 

models, mentors, relationships with faculty, and academic advising all play important 

roles in their persistence through graduation. 

 Female STEM professionals experience a male-dominated workforce without the 

flexibility that working mothers desire.  Familial obligations, organizational cultures that 

hinder female career development, and masculine organizational cultures cause women to 

leave STEM careers and the workforce in general at higher rates than their male 

colleagues. 

In order to contribute to the body of knowledge on the topic of women and 

technology, this quantitative study identified key college experiences that were correlated 

with long-term success for female technology graduates.  Three key areas of college 

experiences were examined:  interactions with role models, application of learnings, and 

participation in campus life.  Leveraging data from the Gallup-Purdue Index, this 

research used a nationally representative sample of college graduates to calculate 

Pearson’s Kendall’s, and Spearman’s correlation coefficients for each of the variables 

relevant to this study. 

The first hypothesis in this study examined the relationship between female 

technology undergraduates’ personal interactions with professional and academic role 

models and long-term career success.  Correlation analysis found that having professors 

that cared about students as individuals and that made students excited about learning 

were significantly and positively correlated with long-term career success for female 

technology graduates.  Interacting with mentors that encouraged female students to 
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pursue their goals and dreams was also significantly and positively correlated with career 

success.   

The second hypothesis in this study examined the relationship between the 

application of classroom learnings to real world problems and long-term career success 

for female undergraduates.  Correlation analysis indicated a significant and positive 

correlation between long-term career success for female technology graduates and 

internships or jobs that allowed the students to apply their classroom education to real 

world situations.   

The final hypothesis in this study assumed that students who actively participated 

in campus life during their undergraduate studies would be more likely to experience 

long-term career success.  Regularly interacting with people from diverse backgrounds 

was found to be significantly and positively correlated with career success for female 

graduates.   

 The findings of this quantitative analysis were used to craft four recommendations 

for universities to implement to increase the likelihood of long-term career success for 

their female students:  hiring professors that engage students in learning and make them 

feel cared for as individuals, creating peer and professional mentoring programs, 

establishing internship programs where students can apply classroom learnings to real 

world problems, and celebrating diversity.  Universities that foster opportunities for their 

female technology undergraduates to engage in these activities can increase the 

likelihood that their graduates will enjoy long-term career success, which may lead to 

greater alumni satisfaction and engagement with their alma mater.  These initiatives 

could be implemented independently in phases or concurrently in one large program. 
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For each initiative, a mixture of quantitative and qualitative measures should be 

used to evaluate these programs holistically.  Incremental improvements should occur 

annually with a goal of affecting significant improvements in metrics that measure 

success of the programs over a timeframe of five years.   

The recommendations in this study play a part in a larger movement that is 

needed to encourage more girls and women to study science and math, graduate with 

degrees in STEM fields, and actively participate in the professional technology sector.  

Universities can play a key role in these programs and help to drive innovation in the 

United States’ economy by increasing the number and success of female technologists. 
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Appendix A 

Gallup Q12 Survey Questions 
 
Q.  (Overall Satisfaction) On a five-point scale, where “5” is extremely satisfied and 
“1” is extremely dissatisfied, how satisfied are you with (your company) as a place to 
work?  
Q01.  I know what is expected of me at work.  
Q02.  I have the materials and equipment I need to do my work right.  
Q03.  At work, I have the opportunity to do what I do best every day.  
Q04.  In the last seven days, I have received recognition or praise for doing good work.  
Q05.  My supervisor, or someone at work, seems to care about me as a person.  
Q06.  There is someone at work who encourages my development.  
Q07.  At work, my opinions seem to count.  
Q08.  The mission or purpose of my company makes me feel my job is important.  
Q09.  My associates or fellow employees are committed to doing quality work.  
Q10.  I have a best friend at work.  
Q11.  In the last six months, someone at work has talked to me about my progress.  
Q12.  This last year, I have had opportunities at work to learn and grow. 
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Appendix B 

Gallup-Healthways Well-Being 5 Survey Questions 
 
Gallup Life Evaluation Index Items 
 
LAD1. Please imagine a ladder with steps numbered from zero at the bottom to 10 at the 
top. The top of the ladder represents the best possible life for you and the bottom of the 
ladder represents the worst possible life for you. On which step of the ladder would you 
say you personally feel you stand at this time?  
 
LAD2. On which step of the ladder would you say you will stand about five years from 
now?  
 
Gallup-Healthways Well-Being 5 View Items  
 
WB1.  I like what I do every day.  
WB2.  I learn or do something interesting every day.  
WB3.  Someone in my life always encourages me to be healthy.  
WB4.  My friends and family give me positive energy every day.  
WB5.  I have enough money to do everything I want to do.  
WB6.  In the last seven days, I have worried about money.  
WB7.  In the last seven days, I have felt active and productive every day.  
WB8.  My physical health is near-perfect.  
WB9.  The city or area where I live is a perfect place for me.  
WB10. In the last 12 months, I have received recognition for helping to improve the city 
or area where I live. 
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Appendix C 

Gallup-Purdue Index Survey Questions Relevant to this Study (Excluding Gallup Q12 
and Gallup-Healthways Well-Being 5 Survey Questions) 
 
Q01.  What is your highest completed level of education? 
Q02.  Did you transfer to [Institution Name] from another college or university? 
Q03.  Approximately how many years did it take for you to obtain your undergraduate 
degree from [Institution Name]? 
Q04.  In what year did you obtain your undergraduate degree from [Institution Name]?  
Q05.  Which of the following best describes your major field of study at [Institution 
Name]? Select all that apply.  

• Art, fine and applied 
• Accounting 
• Aerospace/Aeronautical/Astronautical Engineering 
• Agriculture/Natural Resources 
• Animal Biology (Zoology) 
• Anthropology 
• Architecture/Urban Planning 
• Astronomy & Astrophysics 
• Atmospheric Sciences 
• Biochemistry/Biophysics 
• Biological/Agricultural Engineering 
• Biology (General) 
• Biomedical Engineering 
• Building Trades 
• Business Administration 
• Chemical Engineering 
• Chemistry 
• Civil Engineering 
• Classical and Modern Languages and Literature 
• Clinical Laboratory Science 
• Computer Engineering 
• Computer Science 
• Computer/Management Information Systems 
• Criminal Justice 
• Data Processing or Computer Programming 
• Drafting or Design 
• Earth & Planetary Sciences 
• Ecology & Evolutionary Biology 
• Economics 
• Electrical Engineering 
• Electronics 
• Elementary Education 
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• Engineering Science/Engineering Physics 
• English (Language and Literature) 
• Entrepreneurship 
• Environmental Science 
• Environmental/Environmental Health Engineering 
• Ethnic/Cultural Studies 
• Finance 
• Geography 
• Health Care Administration/Studies 
• Health Technology 
• History 
• Hospitality/Tourism 
• Human Resources Management 
• Industrial/Manufacturing Engineering 
• International Business 
• Journalism/Communication 
• Kinesiology 
• Library Science 
• Management 
• Marine Biology 
• Marine Sciences 
• Marketing 
• Materials Engineering 
• Mathematics/Statistics 
• Mechanical Engineering 
• Mechanics 
• Media/Film Studies 
• Microbiology 
• Military Sciences/Technology/Operations 
• Molecular, Cellular, & Developmental Biology 
• Music 
• Music/Art Education 
• Neurobiology/Neuroscience 
• Nursing 
• Pharmacy 
• Philosophy 
• Physical Education/Recreation 
• Physics 
• Plant Biology (Botany) 
• Political Science 
• Psychology 
• Public Policy 
• Real Estate 
• Robotics Engineering 
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• Secondary Education 
• Security & Protective Services 
• Social Work 
• Sociology 
• Special Education 
• Theatre/Drama 
• Theology/Religion 
• Therapy (Occupational, Physical, Speech) 
• Women’s/Gender Studies 
• Other  
• Don't know  

Q06.  [Institution Name] was the perfect school for people like me. 
Q07.  I can't imagine a world without [Institution Name]. 
Q08.  My professors at [Institution Name] cared about me as a person. 
Q09.  I had at least one professor at [Institution Name] who made me excited about 
learning. 
Q10.  [Institution Name] prepared me well for life outside of college. 
Q11.  While attending [Institution Name], I had a mentor who encouraged me to pursue 
my goals and dreams. 
Q12.  [Institution Name] is passionate about the long-term success of its students. 
Q13.  While attending [Institution Name], I had an internship or job that allowed me to 
apply what I was learning in the classroom. 
Q14.  While attending [Institution Name], I worked on a project that took a semester or 
more to complete. 
Q15.  I was extremely active in extracurricular activities and organizations while 
attending [Institution Name]. 
Q16.  I was challenged academically at [Institution Name]. 
Q17.  My education from [Institution Name] was worth the cost. 
Q18.  While attending [Institution Name], I interacted with people from different 
backgrounds on a regular basis.   
Q19.  While attending [Institution Name]. 
Q20.  Were you a member of a national fraternity or sorority? Please do not include 
academic and honors fraternities and sororities. 
Q21.  Did you participate in NCAA intercollegiate athletics? 
Q22.  Did you participate in intramural sports? 
Q23.  Did you participate in a student club or organization? 
Q24.  Did you have a paid job or internship? 
Q25.  Did you hold a leadership position in a club or organization such as your student 
government, a fraternity or sorority or an athletic team? 
Q26.  Did you participate in a research project with a professor or faculty member? This 
may include a project you participated in as part of a class you took, a thesis project or 
paper, a research project submitted to a professional conference, or a paper submitted to a 
journal for publication. 
Q27.  Thinking about your entire college experience at [Institution Name], about how 
often did you meet with your academic advisor? 
Q28.  For approximately how many years did you live on-campus at [Institution Name]? 
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Q29.  Thinking about your WORK SITUATION over the past seven days, have you been 
employed by an employer - even minimally like for an hour or more - from whom you 
received money or goods? (This could be for one or more employers.) 
Q30.  In a typical week (seven days), how many hours do you work for an employer? 
Q31.  Again thinking about the last seven days, were you self-employed, even minimally 
like for an hour or more? This means working for yourself, freelancing, or doing contract 
work, OR working for your own or your family's business? Self-employment also 
includes fishing, doing farm work, or raising livestock for either your own or your 
family's farm or ranch. 
Q32.  Do you want to work 30 hours or more per week? 
Q33.  Which category best describes the area in which you currently work at your 
primary job? 

• Finance/Insurance/Real Estate 
• Law or Public Policy 
• Science/Engineering/Architecture 
• Computer/Information Systems/Mathematical 
• Education/Training/Library 
• Healthcare 
• Community/Social Services 
• Arts/Design/Entertainment/Sports/Media 
• Transportation 
• Retail 
• Manufacturing or Construction 
• Other 

Q34.  What is your total annual salary for this job before taxes? Please include bonuses 
that you typically receive on an annual basis. 
Q35.  I am deeply interested in the work that I do. 
Q36.  My job gives me the opportunity to do work that interests me. 
Q37.  I have the ideal job for me. 
Q38.  How closely related is your current work to your undergraduate major(s)? 
Q39.  What type of post graduate work or degree did you complete?  
Q40.  What is the highest level of education your father has completed? 
Q41.  What is the highest level of education your mother has completed? 
Q42.  What is your current marital status? 
Q43.  Are you retired? 
Q44.  What is your gender? 
Q45.  Are you of Hispanic, Latino, or Spanish origin - such as Mexican, Puerto Rican, 
Cuban, or other Spanish origin? 
Q46.  Which of the following describes your race? You may select one or more.  

• White 
• Black or African American 
• Asian 
• American Indian or Alaska Native 
• Native Hawaiian or Pacific Islander 
• Don't know  
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Q47.  Including yourself, how many adults, 18 years of age or older, live in this 
household? 
Q48.  What is your ZIP code? 
Q49.  Were you born in the United States or in another country? 
Q50.  What is your total annual HOUSEHOLD income, before taxes? 
Q51.  What is your total annual PERSONAL income, before taxes? 
Q52.  What is your age in years? 
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Appendix D 

Discussion of Variables for Male Respondents 
 

Although not directly related to the hypotheses of this study, descriptive statistics 

and correlations between were calculated for the 828 male Gallup-Purdue Index 

respondents with degrees in computer science, computer engineering, or management 

information systems that provided enough information to calculate the Success variable.   

Descriptive statistics for male respondents are displayed in Tables 7 through 10.  

For men, the average value of Success was 6.20 on a scale ranging from three to nine 

points with a median value of six and a mode of five.  Men had an average level of 

income of 2.19 where a value of one indicated minimum wage of less than $24,000 per 

year and a value of two indicated a wage equal to or greater than $24,000 but less than 

$90,000 per year. 

The descriptive statistics for the independent variables considered in the first 

hypothesis are listed in Table 8.  In general, the male technologists in this sample agreed 

that they had a professor that made them excited about learning and cared about them as a 

person.  They were less likely to agree that they felt they had an encouraging mentor and 

that they regularly interacted with an academic advisor.   

The descriptive statistics for the independent variables considered in the second 

hypothesis are listed in Table 9.  In general, the male technologists in this sample agreed 

that they had an internship that allowed them to apply their classroom learnings and 

participated in a long-term project, but did not agree that they participated in research 

with a professor or faculty member.  The average value for the Internship variable was 

3.27 and the mean for the Long-Term Project variable was 3.47. The mean value for the 
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Research variable was 1.69 where a value of one indicated they had participated in a 

research project with a faculty member and a value of two indicated they had not.   

The descriptive statistics for the independent variables considered in the third 

hypothesis are listed in Table 10.  The average male technologist in this sample was 

somewhat active in extracurricular activities, regularly interacted with people of different 

backgrounds, did not participated in intramural or NCAA sports, did not belong to a 

fraternity, participated in groups or organizations but did not take a leadership role in 

those groups, and lived on campus less than four years of his undergraduate career.   

The average value for the Activity variable was 2.67.  The mean for the 

Sorority/Fraternity variable was 1.91 where one indicated the respondent belonged to a 

sorority/fraternity and two indicated the respondent did not.  Using the same scale, the 

mean for the Intramural variable was 1.76 while the mean for the Leadership variable 

was 1.73.  The mean values for NCAA was 1.96, where a value of one specified 

participation in collegiate athletics and a value of two specified non-participation, 

indicating very few men in this sample competed athletically at the collegiate level. The 

average value for the Lived on Campus variable was 1.51 where a value of one indicated 

zero years lived on campus and a value of two indicated the respondent lived on campus 

for one to four years of his or her undergraduate career.   

Correlations between the dependent and independent variables studied in this 

dataset are displayed in Appendix E.  Kendall’s correlation coefficient will be the one 

discussed in detail in this appendix due to this non-normal distribution of data and the 

many cases with tied ranks.   
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 The first hypothesis in this study assumed that students that personally interacted 

with professional and academic role models in their undergraduate careers would be more 

likely to experience long-term career success.  To test this hypothesis, correlations were 

calculated between four independent variables related to professional and academic role 

models and the dependent variable of long-term success.    

 For male technology graduates, having at least one professor who made them 

excited about learning was positively correlated with long-term success, τ = .089, p = 

.003.  Having a mentor that encouraged them to pursue their goals and dreams was also 

positively correlated with long-term success for male technology graduates, τ = .110, p < 

.001.  Both of these correlations indicated a small size effect between long-term success 

and professors that made male students excited about learning as well as engaging with 

encouraging mentors.  Feeling as though professors cared about them (τ = .036, p = .200) 

and meeting with academic advisors (τ = .007, p = .819) were not significantly correlated 

with long-term success for male technology graduates. 

 The second hypothesis in this study assumed that students that were able to apply 

their classroom learnings to real world problems in their undergraduate studies would be 

more likely to experience long-term career success.  To test this hypothesis, correlations 

were calculated between three independent variables related to internships and research 

and the dependent variable of long-term success.   

 For male technology graduates, having an internship or job that allowed them to 

apply their classroom learning was positively correlated with long-term success, τ = .174, 

p < .001.  Working on a project that took at least a semester to complete was also 

positively correlated with long-term success, τ = .100, p = .001.  Both of these 
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correlations indicated a small size effect between long-term success and internships as 

well as semester-long research projects.  Participating in research projects with professors 

or faculty members was not significantly correlated with success for male graduates, τ = 

.041, p = .191. 

 The third hypothesis in this study assumed that students who actively participated 

in campus life during their undergraduate studies would be more likely to experience 

long-term career success.  To test this hypothesis, the correlations between eight 

independent variables related to professional and academic role models and the 

dependent variable of long-term success were calculated.    

 For male technology graduates, regular interactions with people from diverse 

backgrounds was positively correlated with long-term success, τ = .148, p = .012.  Living 

on campus was also significantly and positively correlated with long-term success, τ = 

.081, p = .004.  Participating in intramural activities was significantly and negatively 

correlated with long-term success for male graduates, τ = -.092, p = .003, as was 

assuming a leadership role in campus organization or clubs, τ = -.066, p = .035.  These 

correlations indicated a small size effect between long-term success and exposure to 

diversity, living on campus, participating in intramural athletics, and holding leadership 

roles in undergraduate clubs or organizations.  Being extremely active in extracurricular 

activities (τ = .040, p = .157), belonging to a non-academic fraternity (τ = .034, p = 

.281), participating in NCAA athletics (τ = -.048, p = .121), and joining organizations or 

clubs (τ = .019, p = .543) were not significantly correlated with long-term success for 

male technology graduates. 
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For male technology graduates, exposure to diversity and living on campus were 

significantly and positively correlated with long-term career success while intramural 

participation and leadership roles in campus organizations had a significant and negative 

correlation.  Participation in Greek organizations, campus clubs, and NCAA athletics did 

not have significant correlations with long-term career success for men. 

The correlation analysis showed that both male and female technology students 

were more likely to experience long-term success if they regularly interacted with people 

from different backgrounds.  This correlation had a medium size effect for women and a 

small size effect for men.  Living on campus during students’ undergraduate careers was 

significantly correlated with career success for both men and women with a small size 

effect; however, the direction of the correlations differed between the genders.  Living on 

campus was positively correlated with career success for male technologists, but was 

negatively correlated with the career success of female students.  Participating in 

intramurals and taking leadership roles in campus organizations were significantly and 

negatively correlated with career success for male technologists with a small size effect, 

but were not significantly correlated with the career success of female students.  Actively 

engaging in extracurricular activities, belonging to a sorority or fraternity, participating in 

NCAA athletics, and holding memberships in campus organizations or clubs were not 

significantly correlated with long-term success for either male or female technology 

graduates. 
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Appendix E 

Pearson’s correlation coefficients, statistical significance, and sample sizes for male technology graduates 
 

  Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Internship 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
murals Club/Org Leader 

Yrs on 
Campus 

Success r 1 .039 .089 .138 .008 .196 .104 .024 .055 .160 .044 -.047 -.108 .024 -.073 .091 
p   .262 .011 .000 .833 .000 .003 .483 .113 .019 .207 .178 .002 .495 .037 .009 
N 828 822 817 826 782 821 803 826 820 214 826 828 812 822 825 818 

Cared About 
Me 

r .039 1 .574 .475 .286 .147 .212 -.104 .221 .341 .045 -.088 -.059 -.130 -.055 .093 
p .262   .000 .000 .000 .000 .000 .001 .000 .000 .153 .005 .064 .000 .083 .003 
N 822 1014 1002 1012 963 997 985 1009 1001 228 1010 1014 999 1006 1009 1002 

Excited 
About 
Learning 

r .089 .574 1 .405 .187 .204 .263 -.152 .193 .371 -.017 -.053 -.062 -.192 -.116 .102 
p .011 .000   .000 .000 .000 .000 .000 .000 .000 .596 .094 .051 .000 .000 .001 
N 817 1002 1004 1002 952 987 974 998 990 227 1000 1003 988 996 999 992 

Mentor r .138 .475 .405 1 .297 .201 .183 -.166 .303 .388 -.038 -.027 -.133 -.182 -.111 .130 
p .000 0.000 0.000   .000 .000 .000 .000 .000 .000 .229 .397 .000 .000 .000 .000 
N 826 1012 1002 1018 967 1001 989 1013 1005 229 1015 1018 1003 1010 1013 1008 

Academic 
Advisor 

r .008 .286 .187 .297 1 .050 .170 -.097 .190 .130 .026 -.082 -.051 -.137 -.044 .062 
p .833 .000 .000 .000   .121 .000 .002 .000 .051 .415 .011 .113 .000 .173 .055 
N 782 963 952 967 971 953 949 967 959 223 968 971 956 963 966 960 

Internship r .196 .147 .204 .201 .050 1 .264 -.157 .124 .200 -.014 .048 .027 -.059 -.096 .009 
p .000 .000 .000 .000 .121   .000 .000 .000 .002 .653 .130 .397 .064 .002 .784 
N 821 997 987 1001 953 1005 978 1001 992 228 1002 1005 990 997 1000 993 

Long-Term 
Project 

r .104 .212 .263 .183 .170 .264 1 -.226 .145 .273 -.022 .005 -.070 -.106 -.111 .058 
p .003 .000 .000 .000 .000 .000   .000 .000 .000 .495 .881 .029 .001 .000 .068 
N 803 985 974 989 949 978 992 988 982 225 989 992 980 984 987 980 
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  Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Internship 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-

murals. Club/Org Leader 
Yrs on 

Campus 
Research r .024 -.104 -.152 -.166 -.097 -.157 -.226 1 -.189 -.275 .003 -.040 .048 .200 .257 -.180 

p .483 .001 .000 .000 .002 .000 .000   .000 .000 .916 .203 .130 .000 .000 .000 
N 826 1009 998 1013 967 1001 988 1018 1003 230 1015 1018 1003 1010 1013 1006 

Activity r .055 .221 .193 .303 .190 .124 .145 -.189 1 .288 -.210 -.206 -.332 -.563 -.530 .437 
p .113 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 
N 820 1001 990 1005 959 992 982 1003 1009 228 1006 1008 993 1002 1004 997 

Diversity r .160 .341 .371 .388 .130 .200 .273 -.275 .288 1 .008 .175 -.151 -.204 -.326 .150 
p .019 .000 .000 .000 .051 .002 .000 .000 .000   .906 .008 .023 .002 .000 .023 
N 214 228 227 229 223 228 225 230 228 230 230 230 226 224 227 228 

Sorority/ 
Fraternity 

r .044 .045 -.017 -.038 .026 -.014 -.022 .003 -.210 .008 1 .085 .216 .117 .229 -.080 
p .207 .153 .596 .229 .415 .653 .495 .916 .000 .906   .007 .000 .000 .000 .011 
N 826 1010 1000 1015 968 1002 989 1015 1006 230 1020 1020 1005 1012 1015 1008 

NCAA r -.047 -.088 -.053 -.027 -.082 .048 .005 -.040 -.206 .175 .085 1 .177 .030 .036 -.118 
p .178 .005 .094 .397 .011 .130 .881 .203 .000 .008 .007   .000 .343 .249 .000 
N 828 1014 1003 1018 971 1005 992 1018 1008 230 1020 1023 1008 1015 1018 1012 

Intramurals r -.108 -.059 -.062 -.133 -.051 .027 -.070 .048 -.332 -.151 .216 .177 1 .231 .196 -.268 
p .002 .064 .051 .000 .113 .397 .029 .130 .000 .023 .000 .000   .000 .000 .000 
N 812 999 988 1003 956 990 980 1003 993 226 1005 1008 1008 1000 1003 997 

Club/Org r .024 -.130 -.192 -.182 -.137 -.059 -.106 .200 -.563 -.204 .117 .030 .231 1 .464 -.395 
p .495 .000 .000 .000 .000 .064 .001 .000 .000 .002 .000 .343 .000   .000 .000 
N 822 1006 996 1010 963 997 984 1010 1002 224 1012 1015 1000 1016 1011 1004 

Leadership r -.073 -.055 -.116 -.111 -.044 -.096 -.111 .257 -.530 -.326 .229 .036 .196 .464 1 -.296 
p .037 .083 .000 .000 .173 .002 .000 .000 .000 .000 .000 .249 .000 .000   .000 
N 825 1009 999 1013 966 1000 987 1013 1004 227 1015 1018 1003 1011 1019 1007 

Yrs on 
Campus 

r .091 .093 .102 .130 .062 .009 .058 -.180 .437 .150 -.080 -.118 -.268 -.395 -.296 1 
p .009 .003 .001 .000 .055 .784 .068 .000 .000 .023 .011 .000 .000 .000 .000   
N 818 1002 992 1008 960 993 980 1006 997 228 1008 1012 997 1004 1007 1012 



WOMEN AND TECHNOLOGY  161 

Pearson’s correlation coefficients, statistical significance, and sample sizes for female technology graduates 
 

  Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-

murals 
Club/ 
Org Leader 

Yrs on 
Campus 

Success r 1 .346 .377 .204 -.060 .313 -.032 .040 .001 .301 .020 .037 .008 .077 .077 -.180 
p   .000 .000 .004 .426 .000 .659 .568 .989 .091 .779 .604 .914 .282 .279 .011 
N 202 193 198 200 175 199 193 202 199 33 202 197 202 199 201 197 

Cared 
About Me 

r .346 1 .461 .500 .215 .200 .238 -.175 .067 -.097 .135 -.115 .111 -.064 .046 -.070 
p .000   .000 .000 .000 .000 .000 .002 .243 .549 .018 .047 .053 .267 .420 .227 
N 193 310 309 309 272 308 302 310 308 41 310 300 306 306 307 304 

Excited 
About 
Learning 

r .377 .461 1 .490 .342 .303 .275 -.204 .209 .057 .095 -.101 -.039 -.180 -.137 .079 
p .000 .000   .000 .000 .000 .000 .000 .000 .710 .093 .077 .494 .001 .015 .168 
N 198 309 316 315 277 314 308 316 315 45 316 306 312 312 313 310 

Mentor r .204 .500 .490 1 .398 .224 .459 -.243 .267 .159 .024 -.106 -.052 -.086 -.175 .096 
p .004 .000 .000   .000 .000 .000 .000 .000 .297 .671 .062 .356 .130 .002 .089 
N 200 309 315 318 279 316 309 318 317 45 318 308 314 314 315 312 

Academic 
Advisor 

r -.060 .215 .342 .398 1 .200 .253 -.308 .274 .644 -.056 -.081 -.005 -.238 -.252 .299 
p .426 .000 .000 .000   .001 .000 .000 .000 .000 .350 .184 .939 .000 .000 .000 
N 175 272 277 279 280 279 276 280 279 41 280 272 278 277 278 275 

Internship r .313 .200 .303 .224 .200 1 .286 -.253 .119 .160 -.014 -.113 .090 -.086 -.113 -.008 
p .000 .000 .000 .000 .001   .000 .000 .034 .294 .799 .048 .113 .130 .045 .884 
N 199 308 314 316 279 317 309 317 316 45 317 308 314 314 315 312 

Long-Term 
Project 

r -.032 .238 .275 .459 .253 .286 1 -.332 .264 .029 -.098 -.168 -.029 -.273 -.267 .114 
p .659 .000 .000 .000 .000 .000   .000 .000 .852 .084 .003 .617 .000 .000 .048 
N 193 302 308 309 276 309 310 310 309 45 310 301 306 307 307 304 

Research r .040 -.175 -.204 -.243 -.308 -.253 -.332 1 -.282 -.140 .018 .186 -.107 .391 .246 -.150 
p .568 .002 .000 .000 .000 .000 .000   .000 .358 .753 .001 .057 .000 .000 .008 
N 202 310 316 318 280 317 310 321 318 45 321 311 317 317 318 315 
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  Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-

murals 
Club/ 
Org Leader 

Yrs on 
Campus 

Activity r .001 .067 .209 .267 .274 .119 .264 -.282 1 .268 -.238 -.240 -.308 -.574 -.634 .482 
p .989 .243 .000 .000 .000 .034 .000 .000   .076 .000 .000 .000 .000 .000 .000 
N 199 308 315 317 279 316 309 318 318 45 318 308 314 314 315 312 

Diversity r .301 -.097 .057 .159 .644 .160 .029 -.140 .268 1 .d -.264 -.246 -.185 -.214 .137 
p .091 .549 .710 .297 .000 .294 .852 .358 .076   .000 .089 .104 .238 .158 .370 
N 33 41 45 45 41 45 45 45 45 45 45 43 45 43 45 45 

Sorority/ 
Fraternity 

r .020 .135 .095 .024 -.056 -.014 -.098 .018 -.238 .d 1 -.041 -.003 .110 .299 -.171 
p .779 .018 .093 .671 .350 .799 .084 .753 .000 .000   .467 .959 .050 .000 .002 
N 202 310 316 318 280 317 310 321 318 45 321 311 317 317 318 315 

NCAA r .037 -.115 -.101 -.106 -.081 -.113 -.168 .186 -.240 -.264 -.041 1 .386 .103 .083 -.212 
p .604 .047 .077 .062 .184 .048 .003 .001 .000 .089 .467   .000 .071 .145 .000 
N 197 300 306 308 272 308 301 311 308 43 311 311 308 310 308 306 

Intramurals r .008 .111 -.039 -.052 -.005 .090 -.029 -.107 -.308 -.246 -.003 .386 1 .171 .175 -.329 
p .914 .053 .494 .356 .939 .113 .617 .057 .000 .104 .959 .000   .002 .002 .000 
N 202 306 312 314 278 314 306 317 314 45 317 308 317 313 314 311 

Club/Org r .077 -.064 -.180 -.086 -.238 -.086 -.273 .391 -.574 -.185 .110 .103 .171 1 .431 -.345 
p .282 .267 .001 .130 .000 .130 .000 .000 .000 .238 .050 .071 .002   .000 .000 
N 199 306 312 314 277 314 307 317 314 43 317 310 313 317 314 311 

Leadership r .077 .046 -.137 -.175 -.252 -.113 -.267 .246 -.634 -.214 .299 .083 .175 .431 1 -.315 
p .279 .420 .015 .002 .000 .045 .000 .000 .000 .158 .000 .145 .002 .000   .000 
N 201 307 313 315 278 315 307 318 315 45 318 308 314 314 318 312 

Yrs on 
Campus 

r -.180 -.070 .079 .096 .299 -.008 .114 -.150 .482 .137 -.171 -.212 -.329 -.345 -.315 1 
p .011 .227 .168 .089 .000 .884 .048 .008 .000 .370 .002 .000 .000 .000 .000   
N 197 304 310 312 275 312 304 315 312 45 315 306 311 311 312 315 
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Kendall’s correlation coefficients, statistical significance, and sample sizes for male technology graduates 
 

    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Success τ 1 .036 .089 .110 .007 .174 .100 .041 .040 .148 .034 -.048 -.092 .019 -.066 .081 
p   .200 .003 .000 .819 .000 .001 .191 .157 .012 .281 .121 .003 .543 .035 .009 
N 831 826 821 830 784 825 809 829 823 210 829 831 815 825 828 821 

Cared 
About Me 

τ .036 1 .456 .403 .244 .122 .182 -.092 .173 .289 .034 -.074 -.037 -.103 -.036 .088 
p .200   .000 .000 .000 .000 .000 .001 .000 .000 .236 .010 .197 .000 .211 .002 
N 826 1011 999 1010 958 995 984 1005 996 225 1007 1011 995 1002 1005 999 

Excited 
About 
Learning 

τ .089 .456 1 .340 .147 .160 .222 -.135 .150 .264 -.024 -.071 -.047 -.155 -.112 .095 
p .003 .000   .000 .000 .000 .000 .000 .000 .000 .431 .017 .120 .000 .000 .001 
N 821 999 1001 1000 947 985 974 995 986 223 997 1001 985 992 995 989 

Mentor τ .110 .403 .340 1 .219 .168 .142 -.125 .240 .308 -.040 -.008 -.108 -.148 -.087 .099 
p .000 .000 .000   .000 .000 .000 .000 .000 .000 .154 .763 .000 .000 .002 .000 
N 830 1010 1000 1015 961 999 988 1009 1000 226 1011 1015 999 1006 1009 1004 

Academic 
Advisor 

τ .007 .244 .147 .219 1 .046 .127 -.075 .158 .165 .019 -.059 -.032 -.135 -.045 .060 
p .819 .000 .000 .000   .094 .000 .011 .000 .006 .522 .047 .287 .000 .129 .042 
N 784 958 947 961 965 947 945 960 951 220 961 965 949 956 959 953 

Internship τ .174 .122 .160 .168 .046 1 .234 -.123 .110 .261 -.013 .040 .034 -.057 -.096 .016 
p .000 .000 .000 .000 .094   .000 .000 .000 .000 .657 .165 .242 .050 .001 .574 
N 825 995 985 999 947 1002 977 997 987 224 998 1002 986 993 996 990 

Long-Term 
Project 

τ .100 .182 .222 .142 .127 .234 1 -.203 .116 .350 -.024 .027 -.053 -.088 -.100 .039 
p .001 .000 .000 .000 .000 .000   .000 .000 .000 .418 .349 .068 .003 .001 .171 
N 809 984 974 988 945 977 991 986 978 222 987 991 978 982 985 979 

Research τ .041 -.092 -.135 -.125 -.075 -.123 -.203 1 -.163 -.242 .005 -.061 .042 .196 .254 -.163 
p .191 .001 .000 .000 .011 .000 .000   .000 .000 .871 .052 .190 .000 .000 .000 
N 829 1005 995 1009 960 997 986 1014 997 226 1010 1014 998 1005 1008 1002 
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    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

 
Activity 

 
τ 

 
.040 

 
.173 

 
.150 

 
.240 

 
.158 

 
.110 

 
.116 

 
-.163 

 
1 

 
.235 

 
-.186 

 
-.171 

 
-.305 

 
-.507 

 
-.466 

 
.406 

p .157 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 
N 823 996 986 1000 951 987 978 997 1003 224 1001 1003 987 996 997 991 

Diversity τ .148 .289 .264 .308 .165 .261 .350 -.242 .235 1 -.004 .176 -.120 -.192 -.320 .100 
p .012 .000 .000 .000 .006 .000 .000 .000 .000   .950 .005 .058 .003 .000 .110 
N 210 225 223 226 220 224 222 226 224 226 226 226 223 220 223 225 

Sorority/ 
Fraternity 

τ .034 .034 -.024 -.040 .019 -.013 -.024 .005 -.186 -.004 1 .079 .214 .117 .230 -.102 
p .281 .236 .431 .154 .522 .657 .418 .871 .000 .950   .012 .000 .000 .000 .001 
N 829 1007 997 1011 961 998 987 1010 1001 226 1016 1016 1000 1007 1010 1004 

NCAA τ -.048 -.074 -.071 -.008 -.059 .040 .027 -.061 -.171 .176 .079 1 .173 .023 .034 -.124 
p .121 .010 .017 .763 .047 .165 .349 .052 .000 .005 .012   .000 .468 .275 .000 
N 831 1011 1001 1015 965 1002 991 1014 1003 226 1016 1020 1004 1011 1014 1008 

Intramurals τ -.092 -.037 -.047 -.108 -.032 .034 -.053 .042 -.305 -.120 .214 .173 1 .233 .192 -.275 
p .003 .197 .120 .000 .287 .242 .068 .190 .000 .058 .000 .000   .000 .000 .000 
N 815 995 985 999 949 986 978 998 987 223 1000 1004 1004 995 998 992 

Club/Org τ .019 -.103 -.155 -.148 -.135 -.057 -.088 .196 -.507 -.192 .117 .023 .233 1 .469 -.410 
p .543 .000 .000 .000 .000 .050 .003 .000 .000 .003 .000 .468 .000   .000 .000 
N 825 1002 992 1006 956 993 982 1005 996 220 1007 1011 995 1011 1005 999 

Leadership τ -.066 -.036 -.112 -.087 -.045 -.096 -.100 .254 -.466 -.320 .230 .034 .192 .469 1 -.303 
p .035 .211 .000 .002 .129 .001 .001 .000 .000 .000 .000 .275 .000 .000   .000 
N 828 1005 995 1009 959 996 985 1008 997 223 1010 1014 998 1005 1014 1002 

Yrs on 
Campus 

τ .081 .088 .095 .099 .060 .016 .039 -.163 .406 .100 -.102 -.124 -.275 -.410 -.303 1 
p .009 .002 .001 .000 .042 .574 .171 .000 .000 .110 .001 .000 .000 .000 .000   
N 821 999 989 1004 953 990 979 1002 991 225 1004 1008 992 999 1002 1008 
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Kendall’s correlation coefficients, statistical significance, and sample sizes for female technology graduates 
 

    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Success τ 1 .326 .311 .169 -.050 .244 -.001 .039 .003 .307 .058 .046 .033 .064 .078 -.161 

p 
 

.000 .000 .004 .429 .000 .990 .550 .963 .042 .366 .484 .604 .326 .225 .013 

N 196 187 192 194 170 193 187 196 193 32 196 192 196 193 195 192 

Cared 
About Me 

τ .326 1 .404 .431 .208 .179 .210 -.177 .052 .099 .150 -.100 .098 -.072 .059 -.043 

p .000 
 

.000 .000 .000 .000 .000 .001 .272 .487 .004 .061 .063 .177 .260 .410 

N 187 301 300 300 264 299 294 301 300 40 301 291 298 298 299 296 

Excited 
About 
Learning 

τ .311 .404 1 .437 .269 .238 .245 -.197 .193 .142 .130 -.103 -.057 -.209 -.136 .057 

p .000 .000 
 

.000 .000 .000 .000 .000 .000 .308 .017 .062 .293 .000 .012 .295 

N 192 300 307 306 269 305 300 307 306 44 307 297 304 304 305 302 

Mentor τ .169 .431 .437 1 .320 .202 .381 -.215 .230 .322 .024 -.106 -.049 -.057 -.151 .088 

p .004 .000 .000 
 

.000 .000 .000 .000 .000 .013 .635 .041 .342 .265 .003 .084 

N 194 300 306 309 271 307 301 309 308 44 309 299 306 306 307 304 

Academic 
Advisor 

τ -.050 .208 .269 .320 1 .191 .215 -.281 .223 .629 -.069 -.090 -.001 -.226 -.245 .244 

p .429 .000 .000 .000 
 

.000 .000 .000 .000 .000 .218 .112 .985 .000 .000 .000 

N 170 264 269 271 272 270 268 272 271 40 272 263 270 269 270 267 

Internship τ .244 .179 .238 .202 .191 1 .275 -.239 .122 .049 -.046 -.097 .080 -.094 -.107 .052 

p .000 .000 .000 .000 .000 
 

.000 .000 .009 .703 .369 .064 .122 .071 .039 .318 

N 193 299 305 307 270 308 300 308 307 44 308 299 305 305 306 303 

Long-Term 
Project 

τ -.001 .210 .245 .381 .215 .275 1 -.307 .199 .230 -.066 -.157 -.013 -.236 -.241 .117 

p .990 .000 .000 .000 .000 .000 
 

.000 .000 .091 .206 .003 .807 .000 .000 .025 

N 187 294 300 301 268 300 302 302 301 44 302 292 299 299 300 297 

Research τ .039 -.177 -.197 -.215 -.281 -.239 -.307 1 -.263 -.107 .004 .198 -.111 .412 .256 -.150 

p .550 .001 .000 .000 .000 .000 .000 
 

.000 .456 .945 .001 .052 .000 .000 .008 

N 196 301 307 309 272 308 302 312 309 44 312 302 309 309 310 307 
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    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Activity τ .003 .052 .193 .230 .223 .122 .199 -.263 1 .251 -.208 -.217 -.291 -.520 -.559 .473 

p .963 .272 .000 .000 .000 .009 .000 .000 
 

.058 .000 .000 .000 .000 .000 .000 

N 193 300 306 308 271 307 301 309 309 44 309 299 306 306 307 304 

Diversity τ .307 .099 .142 .322 .629 .049 .230 -.107 .251 1 
 

-.286 -.269 -.147 -.245 .170 

p .042 .487 .308 .013 .000 .703 .091 .456 .058 
  

.051 .061 .314 .088 .236 

N 32 40 44 44 40 44 44 44 44 44 44 42 44 42 44 44 

Sorority/ 
Fraternity 

τ .058 .150 .130 .024 -.069 -.046 -.066 .004 -.208 
 

1 -.067 -.025 .115 .301 -.193 

p .366 .004 .017 .635 .218 .369 .206 .945 .000 
  

.245 .660 .043 .000 .001 

N 196 301 307 309 272 308 302 312 309 44 312 302 309 309 310 307 

NCAA τ .046 -.100 -.103 -.106 -.090 -.097 -.157 .198 -.217 -.286 -.067 1 .390 .106 .072 -.231 

p .484 .061 .062 .041 .112 .064 .003 .001 .000 .051 .245 
 

.000 .066 .216 .000 

N 192 291 297 299 263 299 292 302 299 42 302 302 299 301 300 297 

Intramurals τ .033 .098 -.057 -.049 -.001 .080 -.013 -.111 -.291 -.269 -.025 .390 1 .163 .173 -.358 

p .604 .063 .293 .342 .985 .122 .807 .052 .000 .061 .660 .000 
 

.004 .002 .000 

N 196 298 304 306 270 305 299 309 306 44 309 299 309 306 307 304 

Club/Org τ .064 -.072 -.209 -.057 -.226 -.094 -.236 .412 -.520 -.147 .115 .106 .163 1 .436 -.355 

p .326 .177 .000 .265 .000 .071 .000 .000 .000 .314 .043 .066 .004 
 

.000 .000 

N 193 298 304 306 269 305 299 309 306 42 309 301 306 309 307 304 

Leadership τ .078 .059 -.136 -.151 -.245 -.107 -.241 .256 -.559 -.245 .301 .072 .173 .436 1 -.358 

p .225 .260 .012 .003 .000 .039 .000 .000 .000 .088 .000 .216 .002 .000 
 

.000 

N 195 299 305 307 270 306 300 310 307 44 310 300 307 307 310 305 

Yrs on 
Campus 

τ -.161 -.043 .057 .088 .244 .052 .117 -.150 .473 .170 -.193 -.231 -.358 -.355 -.358 1 

p .013 .410 .295 .084 .000 .318 .025 .008 .000 .236 .001 .000 .000 .000 .000 
 

N 192 296 302 304 267 303 297 307 304 44 307 297 304 304 305 307 
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Spearman’s correlation coefficients, statistical significance, and sample sizes for male technology graduates 
 

    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Success rs 1 .044 .105 .136 .007 .215 .122 .045 .049 .172 .037 -.054 -.103 .021 -.073 .092 

p 
 

.208 .003 .000 .847 .000 .001 .191 .164 .013 .281 .121 .003 .543 .035 .008 

N 831 826 821 830 784 825 809 829 823 210 829 831 815 825 828 821 

Cared 
About Me 

rs .044 1 .508 .474 .289 .144 .213 -.100 .207 .322 .037 -.081 -.041 -.112 -.039 .098 

p .208 
 

.000 .000 .000 .000 .000 .001 .000 .000 .236 .010 .197 .000 .211 .002 

N 826 1011 999 1010 958 995 984 1005 996 225 1007 1011 995 1002 1005 999 

Excited 
About 
Learning 

rs .105 .508 1 .384 .167 .182 .249 -.142 .173 .278 -.025 -.075 -.050 -.164 -.118 .102 

p .003 .000 
 

.000 .000 .000 .000 .000 .000 .000 .431 .017 .120 .000 .000 .001 

N 821 999 1001 1000 947 985 974 995 986 223 997 1001 985 992 995 989 

Mentor rs .136 .474 .384 1 .264 .203 .169 -.139 .289 .352 -.045 -.009 -.121 -.165 -.097 .112 

p .000 .000 .000 
 

.000 .000 .000 .000 .000 .000 .154 .763 .000 .000 .002 .000 

N 830 1010 1000 1015 961 999 988 1009 1000 226 1011 1015 999 1006 1009 1004 

Academic 
Advisor 

rs .007 .289 .167 .264 1 .055 .150 -.082 .188 .189 .021 -.064 -.035 -.146 -.049 .066 

p .847 .000 .000 .000 
 

.093 .000 .011 .000 .005 .522 .047 .288 .000 .129 .042 

N 784 958 947 961 965 947 945 960 951 220 961 965 949 956 959 953 

Internship rs .215 .144 .182 .203 .055 1 .271 -.136 .132 .297 -.014 .044 .037 -.062 -.106 .018 

p .000 .000 .000 .000 .093 
 

.000 .000 .000 .000 .657 .165 .242 .050 .001 .575 

N 825 995 985 999 947 1002 977 997 987 224 998 1002 986 993 996 990 

Long-Term 
Project 

rs .122 .213 .249 .169 .150 .271 1 -.222 .137 .400 -.026 .030 -.058 -.096 -.109 .044 

p .001 .000 .000 .000 .000 .000 
 

.000 .000 .000 .418 .349 .068 .003 .001 .173 

N 809 984 974 988 945 977 991 986 978 222 987 991 978 982 985 979 

Research rs .045 -.100 -.142 -.139 -.082 -.136 -.222 1 -.181 -.256 .005 -.061 .042 .196 .254 -.165 

p .191 .001 .000 .000 .011 .000 .000 
 

.000 .000 .871 .052 .190 .000 .000 .000 

N 829 1005 995 1009 960 997 986 1014 997 226 1010 1014 998 1005 1008 1002 
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    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Activity rs .049 .207 .173 .289 .188 .132 .137 -.181 1 .268 -.207 -.190 -.339 -.565 -.518 .455 

p .164 .000 .000 .000 .000 .000 .000 .000 
 

.000 .000 .000 .000 .000 .000 .000 

N 823 996 986 1000 951 987 978 997 1003 224 1001 1003 987 996 997 991 

Diversity rs .172 .322 .278 .352 .189 .297 .400 -.256 .268 1 -.004 .187 -.127 -.203 -.339 .107 

p .013 .000 .000 .000 .005 .000 .000 .000 .000 
 

.950 .005 .058 .002 .000 .109 

N 210 225 223 226 220 224 222 226 224 226 226 226 223 220 223 225 

Sorority/ 
Fraternity 

rs .037 .037 -.025 -.045 .021 -.014 -.026 .005 -.207 -.004 1 .079 .214 .117 .230 -.103 

p .281 .236 .431 .154 .522 .657 .418 .871 .000 .950 
 

.012 .000 .000 .000 .001 

N 829 1007 997 1011 961 998 987 1010 1001 226 1016 1016 1000 1007 1010 1004 

NCAA rs -.054 -.081 -.075 -.009 -.064 .044 .030 -.061 -.190 .187 .079 1 .173 .023 .034 -.125 

p .121 .010 .017 .763 .047 .165 .349 .052 .000 .005 .012 
 

.000 .468 .275 .000 

N 831 1011 1001 1015 965 1002 991 1014 1003 226 1016 1020 1004 1011 1014 1008 

Intramurals rs -.103 -.041 -.050 -.121 -.035 .037 -.058 .042 -.339 -.127 .214 .173 1 .233 .192 -.279 

p .003 .197 .120 .000 .288 .242 .068 .190 .000 .058 .000 .000 
 

.000 .000 .000 

N 815 995 985 999 949 986 978 998 987 223 1000 1004 1004 995 998 992 

Club/Org rs .021 -.112 -.164 -.165 -.146 -.062 -.096 .196 -.565 -.203 .117 .023 .233 1 .469 -.415 

p .543 .000 .000 .000 .000 .050 .003 .000 .000 .002 .000 .468 .000 
 

.000 .000 

N 825 1002 992 1006 956 993 982 1005 996 220 1007 1011 995 1011 1005 999 

Leadership rs -.073 -.039 -.118 -.097 -.049 -.106 -.109 .254 -.518 -.339 .230 .034 .192 .469 1 -.307 

p .035 .211 .000 .002 .129 .001 .001 .000 .000 .000 .000 .275 .000 .000 
 

.000 

N 828 1005 995 1009 959 996 985 1008 997 223 1010 1014 998 1005 1014 1002 

Yrs on 
Campus 

rs .092 .098 .102 .112 .066 .018 .044 -.165 .455 .107 -.103 -.125 -.279 -.415 -.307 1 

p .008 .002 .001 .000 .042 .575 .173 .000 .000 .109 .001 .000 .000 .000 .000 
 

N 821 999 989 1004 953 990 979 1002 991 225 1004 1008 992 999 1002 1008 
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Spearman’s correlation coefficients, statistical significance, and sample sizes for female technology graduates 
 

    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Success rs 1 .390 .368 .218 -.057 .308 -.005 .043 -.003 .398 .065 .051 .037 .071 .087 -.178 

p 
 

.000 .000 .002 .460 .000 .948 .551 .967 .024 .367 .486 .605 .327 .225 .013 

N 196 187 192 194 170 193 187 196 193 32 196 192 196 193 195 192 

Cared 
About Me 

rs .390 1 .457 .505 .242 .217 .256 -.194 .067 .093 .165 -.110 .108 -.078 .065 -.048 

p .000 
 

.000 .000 .000 .000 .000 .001 .244 .570 .004 .061 .063 .177 .261 .406 

N 187 301 300 300 264 299 294 301 300 40 301 291 298 298 299 296 

Excited 
About 
Learning 

rs .368 .457 1 .498 .309 .277 .280 -.207 .224 .145 .137 -.109 -.060 -.220 -.144 .061 

p .000 .000 
 

.000 .000 .000 .000 .000 .000 .347 .016 .062 .294 .000 .012 .293 

N 192 300 307 306 269 305 300 307 306 44 307 297 304 304 305 302 

Mentor rs .218 .505 .498 1 .385 .247 .461 -.240 .271 .347 .027 -.118 -.054 -.064 -.168 .100 

p .002 .000 .000 
 

.000 .000 .000 .000 .000 .021 .636 .041 .342 .265 .003 .082 

N 194 300 306 309 271 307 301 309 308 44 309 299 306 306 307 304 

Academic 
Advisor 

rs -.057 .242 .309 .385 1 .229 .267 -.307 .269 .694 -.075 -.098 -.001 -.246 -.266 .265 

p .460 .000 .000 .000 
 

.000 .000 .000 .000 .000 .218 .112 .985 .000 .000 .000 

N 170 264 269 271 272 270 268 272 271 40 272 263 270 269 270 267 

Internship rs .308 .217 .277 .247 .229 1 .323 -.264 .148 .063 -.051 -.107 .089 -.104 -.118 .056 

p .000 .000 .000 .000 .000 
 

.000 .000 .009 .686 .370 .064 .123 .071 .038 .332 

N 193 299 305 307 270 308 300 308 307 44 308 299 305 305 306 303 

Long-Term 
Project 

rs -.005 .256 .280 .461 .267 .323 1 -.339 .244 .266 -.073 -.173 -.014 -.261 -.266 .130 

p .948 .000 .000 .000 .000 .000 
 

.000 .000 .081 .206 .003 .808 .000 .000 .025 

N 187 294 300 301 268 300 302 302 301 44 302 292 299 299 300 297 

Research rs .043 -.194 -.207 -.240 -.307 -.264 -.339 1 -.290 -.114 .004 .198 -.111 .412 .256 -.151 

p .551 .001 .000 .000 .000 .000 .000 
 

.000 .462 .945 .001 .052 .000 .000 .008 

N 196 301 307 309 272 308 302 312 309 44 312 302 309 309 310 307 
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    Success 

Cared 
About 

Me 

Excited 
About 

Learning Mentor 
Academic 
Advisor Intern 

Long-
Term 

Project Research Activity Diversity 
Sorority/ 

Frat NCAA 
Intra-
mural 

Club/ 
Org Leader 

Yrs on 
Campus 

Activity rs -.003 .067 .224 .271 .269 .148 .244 -.290 1 .295 -.230 -.240 -.322 -.575 -.618 .529 

p .967 .244 .000 .000 .000 .009 .000 .000 
 

.052 .000 .000 .000 .000 .000 .000 

N 193 300 306 308 271 307 301 309 309 44 309 299 306 306 307 304 

Diversity rs .398 .093 .145 .347 .694 .063 .266 -.114 .295 1 
 

-.305 -.286 -.157 -.261 .181 

p .024 .570 .347 .021 .000 .686 .081 .462 .052 
  

.050 .060 .320 .088 .240 

N 32 40 44 44 40 44 44 44 44 44 44 42 44 42 44 44 

Sorority/ 
Fraternity 

rs .065 .165 .137 .027 -.075 -.051 -.073 .004 -.230 
 

1 -.067 -.025 .115 .301 -.195 

p .367 .004 .016 .636 .218 .370 .206 .945 .000 
  

.245 .661 .043 .000 .001 

N 196 301 307 309 272 308 302 312 309 44 312 302 309 309 310 307 

NCAA rs .051 -.110 -.109 -.118 -.098 -.107 -.173 .198 -.240 -.305 -.067 1 .390 .106 .072 -.233 

p .486 .061 .062 .041 .112 .064 .003 .001 .000 .050 .245 
 

.000 .066 .217 .000 

N 192 291 297 299 263 299 292 302 299 42 302 302 299 301 300 297 

Intramurals rs .037 .108 -.060 -.054 -.001 .089 -.014 -.111 -.322 -.286 -.025 .390 1 .163 .173 -.361 

p .605 .063 .294 .342 .985 .123 .808 .052 .000 .060 .661 .000 
 

.004 .002 .000 

N 196 298 304 306 270 305 299 309 306 44 309 299 309 306 307 304 

Club/Org rs .071 -.078 -.220 -.064 -.246 -.104 -.261 .412 -.575 -.157 .115 .106 .163 1 .436 -.358 

p .327 .177 .000 .265 .000 .071 .000 .000 .000 .320 .043 .066 .004 
 

.000 .000 

N 193 298 304 306 269 305 299 309 306 42 309 301 306 309 307 304 

Leadership rs .087 .065 -.144 -.168 -.266 -.118 -.266 .256 -.618 -.261 .301 .072 .173 .436 1 -.361 

p .225 .261 .012 .003 .000 .038 .000 .000 .000 .088 .000 .217 .002 .000 
 

.000 

N 195 299 305 307 270 306 300 310 307 44 310 300 307 307 310 305 

Yrs on 
Campus 

rs -.178 -.048 .061 .100 .265 .056 .130 -.151 .529 .181 -.195 -.233 -.361 -.358 -.361 1 

p .013 .406 .293 .082 .000 .332 .025 .008 .000 .240 .001 .000 .000 .000 .000 
 

N 192 296 302 304 267 303 297 307 304 44 307 297 304 304 305 307 
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