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Abstract  

This study aims to enhance our understanding of the influence educational 

institution level and control have on the institutional percentage of entrepreneurship 

degrees and certificates (EDCs) earned by women in post-secondary U.S. colleges and 

universities and to examine trends over a decade, 2006-2016.  I find intriguing evidence 

that institution level (2-year and 4-year) and control (public and private) influence the 

percentage; however, even with the growing focus on female entrepreneurship, I did not 

find significant increases in the percentage of EDCs earned by females over the ten years.  

Closer examination of 2016 data shows 2-year public institutions confer a significantly 

larger percentage of their EDCs to women compared to both 4-year public and 4-year 

private institutions.  Based on the importance of human and social capital in 

entrepreneurship particularly for founding high growth potential endeavors, coupled with 

the empirically shown benefits of entrepreneurship education in building this capital, the 

results have important implications for educational institutions, entrepreneurship 

educators, policy makers, female entrepreneurship-based organizations, and economic 

ecosystems.   

 

Keywords: female entrepreneurship, entrepreneurship education, human capital, social 
capital, educational institution characteristics, institution level, institution control 
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Introduction 

Over the past few decades, the focus on female entrepreneurship has been 

significantly increasing as evidenced by the worldwide plethora of organizations, 

programs, and research initiatives that have been specifically developed to examine and 

promote female entrepreneurship in general and, more specifically, female participation 

in high growth potential entrepreneurial endeavors (Shaw & Hess, 2018).  This aim is due 

in part to the empirically shown positive impact female participation in entrepreneurship 

can have on economies, communities, the individual, and families, both in terms of 

economic and personal welfare (Brush, de Bruin, & Welter, 2009; Clark, 2013; Terjesen 

& Lloyd, 2015).   

At the same time research has shown women face significant barriers in starting 

their own business including but not limited to access to capital (Carter, Shaw, Lam, & 

Wilson, 2007).  In addition, a number of other factors hinder female choice of 

entrepreneurship as a career path (Jennings & Brush, 2013) including lack of female role 

models, lower self-efficacy, and limited support of entrepreneurship as a viable career 

choice for women due to its historic portrayal as a masculine career field in both 

education and popular media (Bird & Brush, 2002).  This masculine stereotype has 

negatively influenced potential female entrepreneurs (Meyer, Tegtmeier, & Pakura, 

2017), resource providers (Coleman, 2000), researchers (Ahl & Nelson, 2010) and the 

way entrepreneurship is discussed (Wheadon & Duval-Couetil, 2017) and measured 

(Robb, Coleman, & Strangler, 2014; Weber, 2014; Zolin, Stuetzer, & Watson, 2013).  

Resource-based theories (human and social capital) ground the argument for 

increased education.  Higher-levels of education, more specifically entrepreneurship 
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education, has been empirically shown to increase an individual’s entrepreneurial human 

capital and related skills, knowledge, and experiences (Barringer & Ireland, 2011).  It 

also provides opportunities to build social capital (Brush, Greene, & Hart, 2001), 

networks of entrepreneurial contacts.  Entrepreneurship research has shown that the 

founder’s human and social capital are of key importance in the entrepreneurial process 

and launch of a venture, particularly high growth-potential endeavors and innovation 

(Brush et al., 2001; Churchill & Lewis, 1983; Morris, Webb, Fu, & Singhal, 2013), and 

entrepreneurship education can provide an avenue to build this capital along with other 

entrepreneurial competencies (Cabrera & Mauricio, 2017; Martin, McNally, & Kay, 

2013). Entrepreneurship-based human and social capital gained through formal education 

have been strongly linked to greater entrepreneurial intentions, self-efficacy, and access 

to resources including financial resources which have been traditionally seen as barriers 

to female entrepreneurship (Bae, Qian, Miao, & Fiet, 2014; Brush et al., 2001; Carter, 

Brush, Greene, Gatewood, & Hart, 2003; Sánchez, 2011).   

The Kauffman Foundation recognizes the importance of female entrepreneurship 

(Fetsch, Jackson, & Wiens, 2015; Robb et al., 2014).  They also acknowledge the role of 

educational institutions.  As part of a new research initiative to help community decision-

makers create entrepreneurial ecosystems, they are examining educational institutions 

that provide entrepreneurship education.  Primarily, the foundation wants to identify 

small and large barriers to new business formation by building metrics to track 

university-based entrepreneurship (Desai, 2018).   

However, among the questions remaining unanswered is which educational 

institutions that provide entrepreneurship degrees are doing a better job of promoting 
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female participation.  A second related question is how they are doing over time as 

entrepreneurship education and the focus on female entrepreneurship have increased.  To 

this end, the purpose of this study is to examine the percentage of entrepreneurship 

degrees and certificates earned by females at post-secondary educational institutions over 

a decade at three specific years; 2006, 2011, and 2016, investigating whether there were 

significant differences based on independent variables of institutional level (2- vs 4-year) 

and control (public vs. private). This study also determines whether there were 

statistically significant interaction effects when examining change over time in the 

institutional percentage of female earned entrepreneurship degrees and the independent 

variables.   

Having a greater understanding of female entrepreneurship degree trends and 

patterns could assist academic institutions, deans, chairs, advisors, higher education 

entrepreneurship program directors and faculty in their decision-making, strategies, 

enrollment goals, student advisement and curriculum development.  It may also inform 

policymakers and female entrepreneurship-focused organizations as well as future 

research by providing an understanding of the institutional factors contributing to the 

percentage of entrepreneurship degrees and certificates earned by females.   

Future examinations of initiatives aimed at increasing the percentage of female 

entrepreneurs, particularly in high growth potential ventures, should consider human and 

social capital gained through formal entrepreneurship education.  More specifically they 

should include consideration of institutional characteristics that may help or hinder 

females in their entrepreneurial pursuits.  As the focus on female entrepreneurship 
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continues to rise, not only in the U.S. but worldwide, it is important that initiatives are 

closing the gap as intended.  

Literature Review 

Higher Education 

Increasing levels of post-secondary education has been associated with greater 

individual earnings and lifetime earnings (Carnevale, Rose, & Cheah, 2011; Carnevale, 

Smith, & Gulish, 2018), improved employment opportunities and higher rates of 

employment (Vilorio, 2016), expanded social participation such as membership in 

organizations (Hauser, 2000), increased likelihood to pursue entrepreneurial opportunities 

(Reynolds, 1991), and improved decision-making (Cutler & Lleras-Muney, 2006).  

Advanced educational degrees and increased levels of education provide greater 

capability to launch and manage high growth-potential businesses (Acs, Szerb, & Autio, 

2014; Bates,1990) since these more advanced entrepreneurial endeavors require higher 

levels of resources, skills and individual-level aspirations (Clark, 2013; Terjesen & 

Lloyd, 2015).  The number of years of higher education has a significant positive effect 

on the probability of being a nascent entrepreneur and the number of start-up activities 

completed (Davidsson & Honig, 2003), engagement in formal business planning and 

business plan development (Brinckmann, Grichnik, & Kapsa, 2010; Brinckmann & Kim, 

2015; Frese et al., 2007), the generation of more and better quality jobs which indicates 

the creation of more sophisticated, higher growth businesses (Moog, 2002), and 

likelihood of better entrepreneurial performance in terms of higher earnings, greater 

growth, and increased chance for survival (van der Sluis, van Praag, & Vijverberg, 2008).  
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In addition, this relationship is more likely to be positive for females (van der Sluis et al., 

2008).   

In summary, greater levels of formal education is positively associated with 

improved entrepreneurial success, but what about entrepreneurship education more 

specifically?   

Entrepreneurship Education 

Entrepreneurship requires a wide range of skills in order to be successful (Begley 

& Boyd, 1987) and it is therefore a complex process (Gartner & Vesper, 1994) that 

requires specific skills that are teachable.  It is now well-recognized that entrepreneurship 

can be taught and therefore legitimizes entrepreneurship education (Baptista & Naia, 

2015; Finkle, 2013; Gorman, Hanlon, & King, 1997; Katz, 2003; Kuratko, 2005; Shane, 

2012; Solomon, 2007; Vesper & McMullan, 1998).  Baptista and Naia (2015) provide an 

overview table of entrepreneurial traits, skills, and contextual factors examined in 

academic publications.   

Becker and Murphy (1992) argued that for most activities, specialized versus 

general information is more useful.  This supports the argument for an entrepreneurship 

versus a more general business degree (Shane & Venkataraman, 2000; Unger, Rauch, 

Frese, & Rosenbusch, 2011) for those interested in starting their own business or 

launching an innovation.  Dutta, Li, & Merenda (2011) surveyed a major public 

university’s entrepreneurship alumni from a 21-year period and found that the depth or 

specialization of the entrepreneurship education significantly increases the likelihood of 

new venture creation while the breadth or diversity of the entrepreneurial education 

experiences positively impacts future wealth accumulation.  Entrepreneurship education 
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accelerates the collection and processing of new information and skills (Unger et al., 

2011), provides knowledge and skills that are useful in the day-to-day operations of a 

business such as bookkeeping, marketing, management of employees, logistics and 

pricing (Barringer & Ireland, 2011) and may produce other competencies (Morris et al., 

2013) that are needed to successfully navigate in the context of entrepreneurship such as 

resource leveraging (Brush et al., 2001), networking (Brush et al., 2001), and risk 

mitigation (Delmar & Shane, 2003) leading to improved business start-up skills (Greene 

& Saridakis, 2008; Greene, Katz, & Johannisson, 2004) and long-term positive impacts 

on venture performance, financial success, job creation, and personal income (Lange, 

Marram, Jawahar, Yong, & Bygrave, 2014; Martin et al., 2013; Unger et al., 2011) 

contributing to economic growth.  

There are other benefits of entrepreneurship education, for example, prior studies 

have shown a positive relationship between entrepreneurship education and intentions to 

start their own business (Bae et al., 2014; Galloway and Brown, 2002; Martin et al., 

2013; Souitaris, Zerbinati, & Al-Laham, 2007; Zhao, Seibert, & Hills, 2005), especially 

for women (Rienke van Ewijk & Belghiti-Mahut, 2019), and particularly when the 

program is elective (Lena & Wong, 2003; Rodrigues, Raposo, Ferreira, & Paço, 2010) 

versus compulsory (Oosterbeek, Praag, & Ijsselstein, 2010).  Participation in 

entrepreneurship education has also been found to have a positive effect on perceived 

entrepreneurship feasibility, a feeling of personal competency (Lanero, Vázquez, 

Gutiérrez, & García, 2011), self-efficacy (Wilson, Kickul, & Marlino, 2007), pro-

activeness, and risk-taking (Sánchez, 2011) as well as perceived behavioral control 

(Liñán, Rodríguez-Cohard, & Rueda-Cantuche, 2011; Rauch & Hulsink, 2015) and 
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perceptions/attitude towards entrepreneurship (Greene & Saridakis, 2008; Rauch & 

Hulsink, 2015; Souitaris et al., 2007).  Nabi, Liñán, Fayolle, Krueger, & Walmsley 

(2017) conducted a systematic review of 159 articles published between 2004 and 2016 

on the impact of entrepreneurship education in higher education on a variety of outcomes.  

They found that most articles show a positive relationship between entrepreneurship 

education and subjective or objective outcome indicators such as attitudes, intentions, 

business start-up activity, and uncertainty/ambiguity tolerance.  These outcomes are often 

found to have a stronger impact for females compared to males (Wilson et al., 2007).   

Educational institutions can also provide opportunities to build network ties with 

fellow students and faculty as well as key networks and networking channels (Morris, 

2012).  Entrepreneurship education can furnish exposure and thus ties to entrepreneurs 

and small business resource providers which can lead to greater access to resources 

(Granovetter, 1973; Shane & Cable, 2003), industry knowledge, and opportunity 

identification (Aldrich & Zimmer, 1986; Reynolds, 1991; Shane & Venkataraman, 2000; 

Unger et al., 2011; Uzzi, 1999).  Educational institutions, in particular advanced degree 

institutions provide opportunities to build a network of relationships which increases both 

one’s structural social capital and cognitive social capital (Morris, 2012; SBA, 2013).   

Through this discussion, it is apparent that higher levels of entrepreneurship 

education can not only increase intentions and self-efficacy but can also be greatly 

beneficial in increasing the entrepreneurial human and social capital of a potential 

founder thus positively affecting entrepreneurial activity and outcomes (West & Noel, 

2009), particularly for high growth potential endeavors.  Based on this discussion and the 

growing focus on female entrepreneurship particularly in high growth potential ventures, 
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the next section will focus specifically on women, entrepreneurship and education which 

will lead to this paper’s research questions and hypotheses. 

Women, Entrepreneurship, and Education 

In countries around the world, women-owned businesses contribute to their 

economies and family wealth (Brush et al, 2009).  Studies have also shown the 

emancipatory effect entrepreneurial activities can have on women including 

empowerment, social acceptance, improved self-perceptions, and improved economic 

conditions (Datta & Gailey, 2012; Scott, Dolan, Johnstone-Louis, Sugden, & Wu, 2012).  

While the United States ranks highest for supporting female entrepreneurship (Terjesen 

& Lloyd, 2015); in the U.S., women are only half as likely as men to form an 

entrepreneurial venture (Fetsch et al., 2015).  According to the 2018 U. S. Small Business 

Administration report, 14.8 million small businesses, defined as those with less than 500 

employees, are male-owned while only 9.9 million are women-owned and 2.5 million are 

equally male/woman owned.  In a Kauffman Foundation Entrepreneurship Policy brief 

(2015), it was noted that if actions are taken to accelerate the rate of women participating 

in entrepreneurship, it could have a positive GDP effect (Fetsch et al., 2015) and be a 

“catalyst for growth in America,” especially if they engage in high growth potential 

opportunities (Robb et al., 2014) which are market expanding (Acs et al., 2014).  

However, in order to unlock women’s potential, relevant organizations such as 

educational institutions need to empower them (Robb et al., 2014) and public policy 

focused on promoting entrepreneurship in minority or disadvantaged groups should 

invest in the augmentation of knowledge (Shane, 2000).  Thus, formal educational 

institutions can play a key role in encouraging women to enter the field of 
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entrepreneurship and provide the needed human and social capital, especially required in 

fostering high potential female entrepreneurs (Acs et al., 2014).  

While there has been a positive rate of growth in the number of female-owned 

businesses according to the 2017 State of Women-Owned Business Report, they employ 

only 8% of the total U.S. private workforce and generate 4.2% of the U. S. total 

commerce revenue (American Express, 2017).  This indicates that women often start and 

own businesses that are smaller and less growth oriented.  Three industries account for 

50% of the women-owned businesses: ‘other services’ which includes businesses such as 

nail salons and pet care; healthcare and social assistance such as daycares and home 

health; and professional/scientific/technical services such as accountants, lawyers, and 

PR firms (American Express, 2017).  In 2012, the U.S. government’s Small Business 

Administration (SBA) awarded only 15% of its Small Business Innovation Research 

(SBIR) funds to female-owned businesses (Fetsch et al., 2015).  Between 1980 and 2010, 

only 5.6% of United States Patent and Trademark Office (USPTO) granted information 

technology patents had a woman indicated as first inventor (Ashcraft & Breitzman, 2012) 

and overall under 20% of U.S. Patents have at least one female inventor listed (Milli, 

Gault, Williams-Baron, Xia, & Berlan, 2016).  This begs the question of why many 

women are still not reaching their full potential of starting high potential, innovative 

endeavors, and leads to the final section of the literature review, the role of educational 

institutions.   

Role of Educational Institutions 

 Recent entrepreneurship literature highlights the need to better understand female 

entrepreneurship and entrepreneurial ecosystems in order to improve entrepreneurial 
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conditions and the success of women-owned businesses which in turn can improve their 

personal economic welfare and their contributions to the economy and society (Hout, 

2012).  On the basis of this discussion, it is important to gauge the current state of affairs 

by examining the trends and patterns of post-secondary entrepreneurship degrees and 

certificates earned by females over a decade.   

The percentage of women obtaining post-secondary degrees at U.S. colleges and 

universities has continued to increase since the first few women were allowed a 

university education in the early 1800 (McConnell, Rush, & Gartland, 2016).  Taken at 

face value, this trend appears to be positive; however, McConnell et al. (2016) more 

deeply examined MBAs earned by women at U.S. higher education institutions to 

determine if there were differences based on a number of education institution 

characteristics such as institutional type and Carnegie classification and found that there 

were statistically significant differences for all of the factors examined.  This finding is 

important because it signals a need to go below the surface of aggregate numbers to 

provide more meaningful insights for educational institutions and policymakers as they 

invest resources to increase female participation in entrepreneurship. Similar then to 

McConnell et al. (2016) one must ask if there is a difference in overall institutional 

percentage of entrepreneurship degrees earned by women based on institutional 

characteristics.   

Hypotheses 

There has been a growing focus on female entrepreneurship over the past decade 

and many programs and initiatives both internal and external to higher education have 

been created and implemented to attract women to pursue entrepreneurship as a career 
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choice.  For this reason, it is important to examine trends and graduation patterns over the 

past decade to determine if these efforts are translating into increased participation of 

females in entrepreneurship education, as indicated by awarded entrepreneurship degrees 

and certificates (EDCs).   

Overall, female entrepreneurship degree attainment has not been examined in 

depth to determine how control of the institution (public or private) and level of the 

institution (2-year or 4-year) contribute to the institutional percentage of EDCs earned by 

females.  Based on results from McConnell et al. (2016) there are quite possibly 

significant differences in the percentage of EDCs earned by women at public versus 

private and 2- versus 4-year institutions. These institutional characteristic variables were 

selected based on a review of extant literature trends.  In addition, with the growing focus 

on female entrepreneurship, it is expected that there will be significant differences across 

time.  These variables provide the basis for the following hypotheses. 

H1a: There is a significant increase in the overall institutional percentage of 

entrepreneurship degrees and certificates (EDCs) earned by women across a 10-year time 

period (2006, 2011, and 2016). 

H1b: There is a significant interaction effect between the change over time (2006, 

2011, and 2016) in the institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females and the level of the institution (4-year and 2-year). 

H1c: There is a significant interaction effect between the change over time (2006, 

2011, and 2016) in the institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females and the control of the institution (public and 

private). 
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H1d: There is a significant interaction effect between the change over time (2006, 

2011, and 2016) in the institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females and the level of the institution (4-year and 2-year) 

and the control of the institution (public and private). 

While recent studies have shown that an increasing number of women are 

entering entrepreneurship, they have also shown that a majority are starting low-growth 

businesses in, for example, the lifestyle service sector rather than high growth potential 

ventures. While low-growth potential businesses have their positive contributions, clearly 

some women are not reaching their potential and innovative ventures are being left on the 

table.  The greater aim of many of female entrepreneurship-focused initiatives is to 

increase female entrepreneurship in higher growth potential endeavors because of their 

larger impact on the economy and communities as well as job creation.  On the basis of 

human and social capital theory this may indicate that women, in general, are not 

receiving the higher-level skills and garnering extended social networks empirically 

shown to be necessary and obtainable through more advanced entrepreneurship degrees 

to launch higher growth businesses.  Hence, one partial explanation for educated women 

starting low-growth businesses in greater numbers may be that 2-year colleges are 

attracting and graduating a significantly higher overall institutional percentage of females 

with EDCs compared to 4-year colleges and universities; therefore, the author 

hypothesizes the following. 

H2: The overall 2016 institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females at two to less than four-year institutions (2-year) is 

significantly greater than four plus year institutions (4-year). 
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Historically when women began to enter business schools, U.S. public schools 

were primarily co-educational, while private schools often created separate male and 

female colleges (McConnell et al., 2016).  Even though most are now co-educational, 

there may be some lingering institutionalized conscious or unconscious inclinations that 

certain business disciplines are more appropriate for one gender or the other.  As 

previously noted, entrepreneurship has historically been portrayed and perceived as a 

masculine career field and these perceptions may preclude entrepreneurship education as 

being accepted and/or proactively presented as gender equal (Pérez-Quintana, Hormiga, 

Martori, & Madariaga, 2017).   

In addition, as demonstrated in McConnell et al.’s (2016) study of MBAs earned 

by women, there can be a significant difference in the institutional percentage of higher-

level degrees awarded to females based on whether the institution is public or private; 

therefore, an examination is warranted.  Considering the history of public schools 

embracing co-education earlier than private institutions coupled with the historical 

perception of entrepreneurship as a masculine career choice, the author hypothesizes the 

following. 

H3: The overall 2016 percentage of entrepreneurship degrees and certificates 

(EDCs) earned by females at public institutions is significantly greater than private 

institutions. 

 Based on H2 and H3, the author also hypothesizes the following. 

H4:  The overall 2016 institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females is significantly greater for 2-year public 

institutions compared to 4-year public institutions. 
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H5: The overall 2016 institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females is significantly greater for 2-year public 

institutions compared to 4-year private institutions. 

H6: The overall 2016 institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females is significantly greater for 4-year public 

institutions compared to 4-year private institutions. 

In examining the data, there are too few cases of 2-year private institutions to 

support meaningful analysis; therefore, no hypotheses involving 2-year private 

institutions are proposed.   

Methodology 

Data Collection 

Data for the dependent and independent variables were obtained through the 

Integrated Postsecondary Education Data System (IPEDS) databank with 2016 being the 

most recent final release data.  IPEDS is the primary post-secondary education data 

collection program of the Department of Education’s National Center of Educational 

Statistics (NCES).  All U.S. post-secondary institutions who participate in the Federal 

Student Aid program are required to report.  NCES uses a Classification of Instructional 

Programs (CIP) taxonomy to accurately and consistently track fields of study and 

program completions.  For this study U.S. institutions that awarded CIP 52.07 

Entrepreneurship and Small Business degrees and certificates in 2006, 2011, and/or 2016 

are included in the analyses.  IPEDS’ award levels categorize the type of degree or 

certificate (i.e. associates, bachelor’s, etc.).  Award level (AW) 15 includes all awarded 

degrees and certificates from full-time, part-time, and executive programs.  Award level 
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(AW) 12 excludes certificates. Data from these two award levels are used in the analyses. 

Doctoral degrees are excluded as were institutions that only awarded certificates above 

baccalaureate since one institution awarded most of these certificates. 

There were 647 institutions remaining which were represented in at least one of 

the three years examined.  None of the institutions that made up the final dataset were all-

male or all-female institutions.  Percentage of females was calculated for each institution 

by dividing the total institutional awards for AW15 (or AW12) by the corresponding total 

awarded to females in AW15 (or AW12).   

Variables 

The dependent variable is institutional percentage of entrepreneurship degrees and 

certificates (EDCs) earned by females.  Independent variables included level and control 

of the institution.  Level of institution, categorized as four or more years (4-year) or at 

least two years but less than four years (2-year), was selected because of its important 

human and social entrepreneurial capital aspects and their implications for female 

entrepreneurship activities, access to resources, and potential for high growth ventures.   

Control of institution, public or private, was selected because of the historical 

differences in embracing co-education and what implication this may have on explicitly 

portraying and promoting entrepreneurship as gender equal.    

Additionally, to examine trends, three time periods were selected which 

represented five-year intervals over the last decade of available data (2006, 2011, and 

2016). To study institution factors over time, data for these analyses only include 

institutions that awarded degrees and/or certificates in all three time periods.   
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Size of institution and percentage of female students, based on the institution’s 

total full-and part-time degree-seeking enrollment, were used as controls.  Tests for 

robustness used alternate controls based on the institution’s total full-time enrollment. 

Methodology 

Hypotheses 1a-d are addressed using a mixed between-within subjects repeated 

measures ANOVA.  This methodology requires at least one between-subjects 

independent variable and a within-subjects variable.  In this test, the institutional 

characteristics (level and control of institution) are the between-subject variables and 

time (2006, 2011, and 2016) is the within-subject variable.  In addition, this methodology 

requires consistency within groups over the three time periods that are examined; 

therefore, only U.S. institutions that reported CIP 52.07 Entrepreneurship and Small 

Business degrees and certificates (EDCs) in all three time periods (n=170) are included in 

the analyses.  Control variables are added as covariates in separate repeated measure 

ANCOVAs.  

Hypotheses 2-6 are examined using one-way between-groups analysis of 

variance (ANOVA).  For these analyses, assumptions were tested using P-P plots and 

Levene’s test for homogeneity of variance.  Control variables are added as covariates in 

separate ANCOVAs.   

Due to the lack of 2-year private institutions for meaningful analysis, they were 

removed from all analyses.  For the analysis of hypotheses 1d and 4-6, a new three 

category independent variable was created to compare 4-year public, 4-year private, and 

2-year public institutions. If statistically significant, Partial Eta Squared was used to 

report effect size based on Cohen’s (1988) classification (.01 = small effect, .06 = 
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moderate effect, and .14 = large effect).  However, Cohen cautions that these terms are 

relative and should be considered in the context of the research and the findings’ 

contribution to knowledge.  Therefore, in the context of this study, a small effect size 

may have important implications, for example, a mean difference of just ten percentage 

points may lead to valuable considerations for program administrators and advisors.   

Results  

Table 1. Percentage of EDCs earned by females by time, level of institution, and control of institution 

 

 

Year Level of 
Institution 

Control of 
Institution n Mean SD 

2006 

4-year 
Public 50 .553 .301 
Private 46 .295 .229 
Total 96 .429 .297 

2-year 
Public 74 .584 .330 
Total 74 .584 .330 

Total 
Public 124 .571 .318 
Private 46 .295 .229 
Total 170 .497 .320 

2011 

4-year 
Public 50 .489 .245 
Private 46 .319 .164 
Total 96 .407 .226 

2-year 
Public 74 .621 .277 
Total 74 .621 .277 

Total 
Public 124 .568 .271 
Private 46 .319 .164 
Total 170 .500 .270 

 
2016 

4-year 
Public 50 .516 .220 
Private 46 .349 .237 
Total 96 .436 .242 

2-year 
Public 74 .594 .279 
Total 74 .594 .279 

Total 
Public 124 .562 .259 
Private 46 .349 .237 
Total 170 .505 .270 
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 Table 1 shows the descriptive statistics for H1a-d for the 170 educational 

institutions, segmented by time, level of institution, and control of institution.  Mauchly’s 

test of sphericity indicated the assumption of sphericity was met χ2(2, n=170) = 3.2, p = 

.205.   

H1a: Results show a non-significant time effect on the percentage of EDCs 

earned by females F(2, 334) = 0.214, p = .807 meaning that there has not been a 

significant change in the percentage of EDCs earned by females over the last decade.  

H1a is not supported. 

H1b: Findings show there was not a significant change over time based on level 

of institution F(2, 334) = 1.271, p = .282 indicating that neither 4-year, nor 2-year 

institutions demonstrated a significant change in their percentage of EDCs awarded to 

females over the decade.  H1B is not supported. 

H1c: Examining the interaction between control of institution and change over 

time, the within-subject effect was not significant F(2, 334) = 1.056, p = .349 showing 

that the institutional percentage of EDCs earned by women did not significantly change 

over the three time periods for neither public nor private institutions.  H1c is not 

supported.   

H1d: Using dummy variables for the interaction of level and control, results 

indicate that there is not a significant interaction effect between the change over time 

(2006, 2011, and 2016) in the institutional percentage of EDCs earned by females and the 

level*control of the institution (4-year public, 4-year private, and 2-year public), F(4, 

334) = 0.910, p = .459.  Therefore, neither 4-year public, 4-year private, nor 2-year public 

institutions had significant change over time.  Findings from H1 a-d, are surprising given 
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the increased focus on female entrepreneurship over the past decade.  These findings 

signal a need for further investigation of what efforts might change the course of future 

findings over the next decade. 

Figure 1 shows the estimated marginal means for 2-year public, 4-year public, and 

4-year private institutions over three time periods 2006, 2011, and 2016.  

 

Figure 1. Percentage of EDCs earned by females: Comparison of 2-year public, 4-year public, and 4-year private 
institutions over three time periods 2006, 2011, & 2016 

Estimated marginal means show that only 4-year private educational institutions 

have shown a small, non-significant, but steady increase in the percentage of EDCs 

earned by females over the three time periods of 2006, 2011, and 2016 (30%, 32%, and 

35% respectively); however, these are significantly lower than the percentage earned by 

women in both 4-year and 2-year public institutions.  Two-year public institutions 

averaged 59% in 2006, slightly up in 2011 (62%), and falling back in 2016 to 59%.  The 

percentage earned by females at 4-year public institutions is not as high as their 2-year 
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public counterparts but still hovers slightly above 50%.  Mean percentage in 2016 (52%) 

is slightly lower than 2006 (55%).   

A closer examination of the between subject-effects indicates a significant 

difference between the three F(2,167) = 37.094, p = .000.  Partial eta squared was .308 

indicating a large effect size.  There is significant difference of approximately twenty 

percentage points between 4-year private and 4-year public institutions and thirty 

percentage points between 4-year private and 2-year public colleges and universities.  

There is not a significant difference between public 4- and 2-year institutions.  Additional 

models with the control variables confirm the initial findings as did the alternate controls 

as tests for robustness. 

Certificates were included in the primary study because oftentimes educational 

institutions add entrepreneurship to their offerings as a certificate program before 

launching into a full degree program.  Although not part of the original hypotheses, after 

examining the results for H1d, an additional analysis was employed using only the 

institutional percentage of entrepreneurship degrees, excluding certificates, as the 

continuous dependent variable.  Certificates require fewer credit hours and/or contact 

hours than degrees which could reduce gains in human and social capital.  There were 99 

U.S. institutions that reported CIP 52.07 Entrepreneurship and Small Business 

(entrepreneurship) degrees (AW12) in all three time periods.  Table 2 shows the 

descriptive statistics for the 99 educational institutions, segmented by time, level of 

institution, and control of institution. 
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Table 2. Percentage of Entrepreneurship Degrees earned by females by time, level of institution, and control of 
institution 

 

 
Mauchly’s test of sphericity indicated the assumption of sphericity was met χ2(2, 

n=99) = 2.1, p = .351.     

Results once again show a non-significant interaction effect between the change 

over time (2006, 2011, and 2016) in the institutional percentage of entrepreneurship 

degrees earned by females and the level*control of the institution, F(4, 192) = .412, p = 

.800.  Figure 2 shows the estimated marginal means for 2-year public, 4-year public, and 

4-year private institutions over three time periods 2006, 2011, and 2016 for 

entrepreneurship degrees only.   

Year Level of 
Institution 

Control of 
Institution n Mean SD  

2006 

4-year 
Public 25 .414 .287  
Private 45 .296 .231  
Total 70 .338 .257  

2-year 
Public 29 .607 .355  
Total 29 .607 .355  

Total 
Public 54 .517 .336  
Private 45 .296 .231  
Total 99 .417 .312  

2011 

4-year 
Public 25 .396 .261  
Private 45 .317 .165  
Total 70 .345 .206  

2-year 
Public 29 .552 .294  
Total 29 .552 .294  

Total 
Public 54 .480 .287  
Private 45 .317 .165  
Total 99 .406 .252  

2016 

4-year 
Public 25 .459 .242  
Private 45 .351 .239  
Total 70 .390 .244  

2-year 
Public 29 .574 .331  
Total 29 .574 .331  

Total 
Public 54 .521 .296  
Private 45 .351 .239  
Total 99 .444 .283  
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Figure 2. Percentage of Entrepreneurship Degrees earned by females: Comparison of 2-year public, 4-year public, & 4-
year private institutions over three time periods 2006, 2011, & 2016 

Upon examining the results, percentages and trends were similar to those that 

included certificates for both 4-year private institutions and 2-year public institutions.  

What was most interesting was the decrease in institutional percentage of 4-year public 

institutions when certificates were no longer included.  While previous percentages 

ranged from 49-55% with certificates, in all years examined overall institutional 

percentages for entrepreneurship degrees only were below 50%, ranging from 40-46%; 

however, there is an upward trend over the decade similar to 4-year private institutions. 

The significant difference between 4-year public and private institutions was eliminated 

and both awarded a significantly less percentage of their entrepreneurship degrees to 

females compared to 2-year public institutions over the decade.  The shift in the 

estimated marginal means of 4-year public institutions when removing certificates 

warrants further investigation into possible causes but it is outside the scope of this study.   
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Table 3 provides a summary of the pairwise comparisons of mean differences 

based on estimated marginal means for each model.  Model 1 presents the results for 

EDCs without controls.  Models 2 – 5 add controls; total full-and part-time degree-

seeking enrollment, total full-time enrollment, female percentage of total full- and part-

time degree-seeking enrollment, and female percentage of total full-time enrollment, 

respectively.  Model 6 shows the results for entrepreneurship degrees only. 

Table 3. Pairwise comparison of the estimated marginal mean differences (I-J) 

(I) LevelControl (J) LevelControl 
Model 

1 
Model 

2 
Model 

3 
Model 

4 
Model 

5 
Model 

6 
4-year Public 4-year Private .198*** .214*** .225*** .171*** .189*** .102 
4-year Public 2-year Public -.080 -.039 -.017 -.064 -.074 -.154** 
4-year Private 2-year Public -.278*** -.254*** -.242*** -.235*** -.264*** -.256*** 
Models 1-5 n=170, Model 6 n=99 
Based on estimated marginal means 

 

*. The mean difference is significant at the .05 level.   
**. The mean difference is significant at the .01 level.  
***. The mean difference is significant at the .001 level. 
 
 

 

In order to examine change over time, only those institutions that awarded EDCs 

in all three periods (2006, 2011, and 2016) could be examined.  While this is needed to 

study EDC award change over the decade, extracting 2016 results from this analysis 

would not provide a complete picture of the current state since many institutions created 

entrepreneurship degrees after 2006.  Therefore, the following includes all U.S. post-

secondary educational institutions that awarded CIP 52.07 in 2016.  Once again, 2-year 

private institutions were removed from the analysis because there were too few to 

provide meaningful results. 

Hypotheses 2-6 were examined based on 520 institutions that awarded EDCs in 

2016.  For each test, data were normally distributed and Levene’s Test was not significant 
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indicating the assumption of homogeneity of variances was not violated.  Table 4 shows 

the descriptive statistics for H2-6 segmented by level and control of institution. 

Table 4. Percentage of EDCs earned by females by level of institution and control of institution in 2016 

 

 

 

 

 
 

 

 

H2: The results of the one-way ANOVA indicate a significant difference in the 

overall 2016 institutional percentage of EDCs earned by females at 2-year compared to 4-

year institutions, F(1, 517) = 54.731, p < .000, with 2-year institutional percentage being 

significantly greater than 4-year institutions.  H2 is therefore supported.  Table 4 shows 

the overall mean percentage of EDCs earned by females at 4-year institutions is 43% 

while the percentage earned by females at 2-year institutions is 63%.  This is a mean 

difference of almost twenty percentage points demonstrating that, if larger proportions is 

the goal, 2-year institutions are doing a much better job of attracting and awarding EDCs 

to women within their institution enrollment. 

As a robustness check, those institutions that had 0% or 100% of their EDCs 

earned by females were removed from the analysis.  This removed, for example, those 

institutions that reported only one degree awarded and; therefore, would be on the 

extreme ends of the percentages.  There were 366 institutions remaining.  While the 

Level of 
Institution 

Control of 
Institution n Mean SD  

4-year 
Public 137 .457 .273  

Private 149 .407 .306  

Total 286 .431 .291  

2-year 
Public 234 .629 .314  

Total 234 .629 .314  

Total 
Public 371 .565 .310  

Private 149 .407 .306  

Total 520 .520 .317  
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spread between the means is less, the results of the one-way ANOVA indicate a 

significant difference, F(1, 363) = 50.414, p < .000.  Therefore, the test for robustness 

supports the original finding.   

H3:  The results of the one-way ANOVA indicate a significant difference in the 

overall 2016 percentage of EDCs earned by females at public institutions compared to 

private institutions, F(1, 517) = 21.132, p < .000, the estimated marginal mean of public 

institutions is significantly greater than private institutions in support of H3. The overall 

mean percentage of EDCs earned by females at public institutions is 57% while the 

institutional percentage earned by females at private institutions is 41%. This sixteen 

percentage-point mean difference indicates that on average private institutions are 

awarding a statistically significant smaller proportion of the EDCs within their 

institutional enrollment to women compared to public institutions.  To test for robustness, 

institutions with 0% or 100% were removed and results confirmed support for H3, 

F(1,363) = 24.022, p=.000. 

H4-6 hypothesized that the overall 2016 institutional percentage of EDCs earned 

by females is significantly greater for (H4) 2-year public compared to 4-year public 

institutions, (H5) 2-year public compared to 4-year private institutions, and (H6) 4-year 

public compared to 4-year private institutions.     

The results of the one-way ANOVA indicate that there is a significant difference 

between groups, F(2, 517) = 28.660, p < .000.  The Partial Eta Squared of .100 indicates 

a moderate to large effect size.  Using the Bonferroni post hoc multiple comparison test, 

significant differences at a less than .05 level were indicated for the comparison of 2-year 

public and 4-year public institutions, p < .000, as well as the comparison of 2-year public 
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and 4-year private institutions, p < .000, providing support for both H4 and H5 with an 

overall mean percentage of EDCs earned by females at 2-year public institutions of 63% 

versus 46% for 4-year public and 41% for 4-year private institutions.  H6 comparing 4-

year public to 4-year private institutions was not significant.  Figure 3 provides a visual 

comparison. 

   

 
Figure 3. Mean percentage of EDCs earned by females (n=520) 

Table 7 provides a summary of the various ANOVA and ANCOVA models 

examining 2016 data.  Model 1 are EDCs with no controls.  Models 2 – 5 add controls; 

total full-and part-time degree-seeking enrollment, total full-time enrollment, female 

percentage of institution’s total full- and part-time degree-seeking enrollment, and female 

percentage of institution’s total full-time enrollment, respectively.  These controls for size 

of the institution and female percentage of enrollment showed no difference in 

significances.  As a robustness check, Model 6 removes cases with 0% or 100% of their 

EDCs earned by females and results confirm support for the initial findings.   Model 7 
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present the results for entrepreneurship degrees only.  This did not change the significant 

differences; therefore, supporting the original findings.   

Table 5. Pairwise comparison of estimated marginal mean differences (I-J) (n=520) 

(I) 
LevelControl 

(J) 
LevelControl 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Model 
6 

Model 
7 

4-year Public 4-year Private .050 .062 .071 .064 .066 .047 .020 

4-year Public 2-year Public -.172*** -.162*** -.149*** -.163*** -.182*** -.114*** -.158** 

4-year Private 2-year Public -.222*** -.224*** -.220*** -.228*** -.249*** -.161*** -.178*** 

n =  520 519 518 519 518 366 332 

Based on estimated marginal means   
* The mean difference is significant at the .05 level.   
** The mean difference is significant at the .01 level.   
*** The mean difference is significant at the .001 level.   
 

 As an additional exploratory analysis, the same models as above were ran on the 

170 institutions analyzed in the repeated measures analysis (i.e. those that awarded EDCs 

in 2006, 2001 and 2016) to compare those institutions that have had a long-standing (i.e. 

at least a decade) entrepreneurship degree or certificate program to all institutions that 

reported EDCs in 2016.  Table 6 presents these results.   

Table 6: Pairwise Comparison of estimated marginal mean differences (I-J) (n=170) 

(I) 
LevelControl 

(J) 
LevelControl 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Model 
6 

Model 
7 

4-year Public 4-year Private .167** .201** .204*** .142* .157** .136** .108 

4-year Public 2-year Public -.078 -.059 -.022 -.072 -.091 -.046 -.114 

4-year Private 2-year Public -.245*** -.260*** -.226*** -.214*** -.248*** -.183*** -.222** 

n=  170 170 170 170 170 141 99 

Based on estimated marginal means   
* The mean difference is significant at the .05 level.   
** The mean difference is significant at the .01 level.   
*** The mean difference is significant at the .001 level.   

 

 Interestingly we once again see an important shift in 4-year public institutions’ 

institutional percentage of EDCs awarded to women.  While 4-year public institutions are 
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more aligned with 4-year private institutions (i.e. not significantly different from 4-year 

private institutions) and significantly different from 2-year public institutions in the 

analysis of all EDC awarding institutions (n=520) (Table 5 - Model 1), examining only 

those that have awarded since 2006 (n=170) (Table 6 - Model 1) shows 4-year public as 

more aligned with 2-year public (i.e. non-significant difference) and significantly 

different from 4-year private in their institutional percentage of EDCs awarded to 

females.  Figure 4 is provided for a visual comparison. 

 

 
Figure 4: Mean percentage of EDCs earned by females (n=170) 

 Control models 2-6 support this finding.  Model 7 including entrepreneurship 

degree only institutions from our repeated measures analyses (n=99), shows the 4-year 

public estimated marginal mean percentage of entrepreneurship degrees only awarded to 

women lies between the other two and is not significantly different from either.  Further 

investigation is warranted in explaining these differences.    
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Discussion 

Norms and behaviors are shaped in part by environmental factors including 

policies, organizations, initiatives, and institutions. (Brush et al., 2009).  They can signal 

acceptable choices and can frame what women view as the best career opportunities 

(Brush et al., 2009).  With the growing focus on female entrepreneurship, one would 

expect there to be significant increases in the institutional percentage of entrepreneurship 

degrees earned by females; however, this study finds that over the decade between 2006 

and 2016, there has not been a significant increase for any of the post-secondary 

institutions be it 4-year public, 4-year private, or 2-year public implying that efforts to 

increase female participation have not been reflected in post-secondary educational 

institutions as one might expect.  This is certainly not good news for those who have 

invested in the promotion of female entrepreneurship with a goal of increasing 

participation thus balancing the proportion of male and female-owned businesses, 

particularly high-growth endeavors.  Be that as it may, 4-year institutions are showing a 

positive, though non-significant, upward trend in their institutional percentage of EDCs 

over the most recent five years and over the decade for entrepreneurship degrees-only 

awarded to females indicating some positive effect of the increasing focus on female 

entrepreneurship.  Future research could try to identify factors that are responsible for 

nudging this increase in order to inform educational institutions who wish to increase 

female participation.   

While there were no significant differences within each of the three institutional 

types over time, there were significant difference between them.  Results showed that 4-

year private institutions had a statistically significantly lower percentage of EDCs earned 
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by females at each point examined 2006, 2011, and 2016.  It is interesting to note that 

when certificates were removed, 4-year public institutions’ percentage decreased to 

below 50% making it significantly less than 2-year public and not significantly different 

from 4-year private institutions.  This indicates that entrepreneurship certificates are 

much more prevalent in 4-year public institutions comparably.  It also suggests a need to 

further examine what might be driving this difference within 4-year public institutions 

between EDCs and entrepreneurship degrees-only earned by females and what 

implications this may have for female entrepreneurship.       

The results above for H1a-d were based on institutions that awarded CIP 52.07 in 

all three periods examined in order to study the proportion over time; however, in order 

to provide a more complete examination into the current state of the proportion of EDCs 

earned by females, this study also analyzed and reported the findings of the 2016 data 

analysis which included all post-secondary institutions awarding CIP 52.07 in that year.   

Graduation rates of women are greater than men at all post-secondary levels 

(Carnevale et al., 2018).  While women are pursuing higher education and some are 

choosing traditionally male-dominated majors, most are still selecting majors that have 

been historically viewed as acceptable for women (Brush et al., 2009).  It is for this 

reason that institutional percentage (proportion) of EDCs earned by females is a good 

measure.  It shows if women are electing into entrepreneurship degree/certificate 

programs comparable to men.  In various models, female percentage of total enrollment 

is controlled, so that the relative relationship can be examined.  Using proportion allows 

for an ‘apples to apples’ comparison of institutions by eliminating external factors of 

women’s choice for 2- or 4-year and public or private institutions.    
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This study finds that of the total EDCs awarded in 2016 at 4-year colleges and 

universities, 41% (private) and 46% (public) were earned by women.  This is 

significantly less than 2-year public institutions (63%).  In the U.S. women make up more 

than half of the educated population; however, this percentage is not reflected in the 

number of female owned growth-oriented entrepreneurial ventures, with typically less 

than 10 percent of high growth businesses being founded by women (Fetsch et al., 2015; 

Robb et al., 2014).  At the same time, there has been a growth in the number of female-

owned low-growth businesses (American Express, 2017) 

This study does not prescribe what proportion is ideal; however, since level of 

education, more specifically entrepreneurship education, is often a significant 

contributing factor via entrepreneurial human and social capital for innovative high 

growth-potential firm undertakings and ongoing success, the findings of this study may 

provide a starting point for understanding why we are still not seeing greater gender 

balance in the representation of women starting high growth potential endeavors.  The 

findings that 4-year institutions, markedly private institutions, award a statistically 

significant smaller proportion of their awarded EDCs to females comparably, even when 

controlling for size and female percentage of enrollment, suggests that they may be able 

to do more as they may be a part of the solution to promote high-growth potential female 

entrepreneurs.   

The leading driver of entrepreneurship education is student awareness of 

entrepreneurship as a career choice (Hills, 1988). Greater awareness and acceptance of 

entrepreneurship as a rightful career choice may be, in part, driven by popular media 

(GW CFEE, 2014); however, as part of the entrepreneurial ecosystem (Desai, 2018), 
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educational institutions also play a key role in promoting or discouraging the legitimacy 

of entrepreneurship as an acceptable career path for women.  Since entrepreneurship has 

traditionally been held as a masculine career (Ahl, 2006; Bird & Brush; 2002) and this 

stereotype has had a profound negative effect on female intentions (Gupta, Turban, 

Wasti, & Sikdar, 2009), resource providers (Coleman, 2000), and the way 

entrepreneurship is discussed (Wheadon & Duval-Couetil, 2017).  Four-year institutions 

may start by examining potential predispositions and the possible need to promote female 

participation through pro-active, explicit efforts.   

Research has shown that it is not enough just to offer entrepreneurship 

curriculum.  Gupta, Turban, & Bhawe (2008) supported this notion in their experiment of 

implicit (subtle) and explicit (blatant) gender stereotype activation and its effect on 

entrepreneurial intentions. They found that when an entrepreneurship-based news article 

was presented as gender-neutral (i.e. no reference to gender), men’s and women’s 

intentions to pursue entrepreneurship were similar to when the article was presented with 

masculine-associated characteristics (i.e. men scored significantly higher on intention 

than women).  On the other hand, they found that ‘explicitly’ presenting entrepreneurship 

as having both male and female characteristics eliminated the intention differences 

between male and female participants.  The females had equal intentions for business 

ownership.  Their findings suggest that the commonly held stereotype of entrepreneurship 

being a masculine career choice has a subliminal impact on female entrepreneurial 

intentions.  So what does this mean for higher education?  It means that in order to draw 

women into their entrepreneurship degree programs, they may need to nullify traditional 
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entrepreneurship perceptions by explicitly promoting entrepreneurship as a gender-equal 

field of study, not doing so may continue to inhibit female participation.   

Implications and Contributions 

This study has important implications for colleges and universities, particularly 4-

year private institutions if they are to be part of the solution in balancing the 

representation of females compared to males in high-growth potential endeavors and 

dispelling the traditional view of entrepreneurship as a career more suitable for men.  

 While more research is warranted to get at the ‘why’ 4-year institutions award a 

statistically significant lower percentage of their EDCs to females, these institutions may 

want to consider proactively assessing their college environments and determine whether 

or not they are explicitly promoting entrepreneurship as an acceptable and potentially 

beneficial career choice for females.  Based on the findings of their assessments and 

suggestions made in extant literature, institutions may need to establish measures to 

develop awareness, guidance, and mentorship.  In addition, they may need to provide 

training to reduce unconscious and conscious biases that may exist among faculty and 

administrators (Wheadon & Duval-Couetil, 2017).  In extant literature, there is a growing 

call for increases in female entrepreneurship faculty and role-models, as well as female 

entrepreneur representation in textbooks, case studies, guest speakers, etc. (Flynn, 

Cavanagh, & Bilimoria, 2015; Meyer et al., 2017; Pérez-Quintana et al., 2017).  

Portraying a balanced view in the classroom of women and men as successful 

entrepreneurs may contribute to similar intentions to pursue entrepreneurship (Bird & 

Brush, 2002; Gupta et al., 2008).  After conducting research on entrepreneurship 

education’s effect on entrepreneurial self-efficacy and intentions, Shinner, Hsu, and 
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Powell (2014) concluded that current entrepreneurship education programs may need to 

be redesigned in order to effectively impact females.  In addition, adapting experiential 

learning experiences to students’ backgrounds enhances entrepreneurial propensity and 

skill learning (Ulrich and Cole, 1987), so universities and colleges may need to adapt to 

facilitate female entrepreneurship.  It is through these efforts we may see the proportion 

of female to male earned EDCs begin to shift to a more balanced level. 

This study provides a call for researchers to consider factors that might explain 

the ‘why.’  They may benefit from including other educational institution characteristics 

in their examinations of inhibitors and promotors of female participation in higher levels 

of entrepreneurship education.  Doing so may inform and influence academic institutions 

and policymakers to make fruitful changes.   

The findings of this research provide a signal to policymakers and organizations 

who support female entrepreneurship to increase support for additional research into the 

‘why,’ but also in assisting post-secondary educational institutions in assessment 

measures and strategies that promote awareness of entrepreneurship as an acceptable 

career choice for females and other actions previously suggested.   

Lastly, this study highlights the need for federal and state policymakers as well as 

educational institutions and researchers to measure and track levels of entrepreneurship 

education and outcomes data by gender to obtain a better understanding of the 

relationship between women’s participation in higher levels of entrepreneurship 

education and the participation of females in growth potential businesses, as loosely 

suggested in this discussion.   
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This study contributes to the limited literature on female entrepreneurship 

education (Tegtmeier & Mitra, 2015) and the role of educational institutions in the female 

entrepreneurship ecosystem.  In addition, previous research in entrepreneurship education 

has primarily focused on 4-year institutions expressly AACSB accredited universities.  

This study adds to the extant literature by casting a wider net to include 2-year colleges 

for a greater understanding of EDCs earned by women.  In addition, it supports the 

implications of McConnell et al. (2016) to consider institutional characteristic when 

examining differences in student populations.   

Limitations, Future Research, and Conclusion 

The author recognizes that educational program accessibility, childcare, cost and 

length of program, and other time burdens can hinder female participation in education in 

general (Acs et al., 2014; Terjesen & Lloyd, 2015) and that 2-year community colleges 

are often more affordable, flexible, and offer programs to alleviate some of these barriers; 

however, for this study these barriers are not considered because it examines students 

who have already opted into a two or four year college or university and compares the 

percentage of the total EDCs awarded to females by institutional level and control rather 

than comparing total number of females awarded by institutional factors. 

In addition, the author acknowledges that entrepreneurship education is not the 

only factor that influences a woman’s attitude towards entrepreneurship and her ability to 

start and succeed in a new venture; however, this study aimed to specifically examine 

entrepreneurship education due to findings in extant literature which demonstrate its 

positive relationship to improved human and social entrepreneurial capital leading to a 

strengthened ability to overcome historical barriers and improve entrepreneurial 
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outcomes.  This is particularly important in the aim to increase the number of high-

potential female entrepreneurs. 

Data is limited to educational institutions who participate in the federal student 

financial aid (SFA) program and those who voluntarily opt to provide information to 

NCES; therefore, there may be a few institutions who are not represented in this data but 

who award EDCs.  In addition, schools who offer entrepreneurship as a concentration 

rather than a degree or certificate are not represented under CIP code 52.07 

Entrepreneurship and Small Business awards and are; therefore, not represented in the 

data.  Future research may consider using other data sources to include these missing 

institutions.  In addition, other countries could be examined if similar data exists.   

While online degrees can build human capital, they do not offer the same 

opportunities to build broader human and social capital; unfortunately, due to data 

limitations in the reporting of completely online degrees and certificates over the period 

examined, the author was unable to remove them from the data.  As the reporting of 

online programs becomes more prevalent in IPEDS, future studies should address this.   

Future research could more deeply examine factors that may be leading to or 

supporting the differences found in this study, for example, age of institution, historical 

factors, length of time the institution has had an entrepreneurship degree, number of 

female entrepreneurship faculty, or other institutional characteristics.  Future studies 

could also examine external factors that may explain the differences, for example, 

public/private support for education, or factors based on the institution’s location such as 

state- or regional-level entrepreneurial infrastructure/ecosystem, or number of women’s 

business organizations.  Examining these factors may lead to a better understanding of 
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educational institutions, in terms of entrepreneurship education, and their potential 

contributions to the entrepreneurial ecosystem as suggested by the Kauffman Foundation 

(Desai, 2018), especially when considering female entrepreneurship.    

References 
 

Acs, Z., Szerb, L., & Autio, E. (2014). The Global Entrepreneurship and Development 

Index.  Retrieved from The GEDI Institute website: www.thegedi.org  

Ahl, H. (2006).  Why research on women entrepreneurs needs new directions. 

Entrepreneurship Theory and Practice, 30(5), 595-621. 

Ahl, H., & Nelson, T. (2010). Moving forward: Institutional perspectives on gender and 

entrepreneurship. International Journal of Gender and Entrepreneurship, 2(1), 5-

9. 

Aldrich, H., & Zimmer, C. (1986). Entrepreneurship through social networks. In D. 

Sexton & R. Smilor (Eds.), The art and science of entrepreneurship (pp. 3-23). 

Cambridge, MA; Ballinger. 

American Express. (2017). The 2017 State of Women-Owned Businesses Report. 

Retrieved from 

https://about.americanexpress.com/sites/americanexpress.newshq.businesswire.co

m/files/doc_library/file/2017_SWOB_Report_-FINAL.pdf  

Ashcraft, C., & Breitzman, A. (2012). Who invents IT? Women’s participation in 

information technology patenting (2012 Update). Retrieved from National Center 



38 
 

for Women & Information Technology website: 

https://www.ncwit.org/sites/default/files/resources/2012whoinventsit_web_1.pdf  

Bae, T. J., Qian, S., Miao, C., Fiet, J. O. (2014). The relationship between 

entrepreneurship education and entrepreneurial intentions: A meta-analytic 

review. Entrepreneurship Theory and Practice, 38(2), 217–254.  

Baptista, R., & Naia, A. (2015). Entrepreneurship education: A selective examination of 

the literature. Foundations and Trends in Entrepreneurship, 11(5), 337–426.  

Barringer, B. R., & Ireland, R. D. (2011). Entrepreneurship: Successfully launching new 

ventures, 4th ed. Boston: Prentice Hall. 

Bates, T. (1990). Entrepreneur human capital inputs and small business longevity. The 

Review of Economics and Statistics, 72(4), 551-559. 

Becker, G., & Murphy, K. (1992). The division of labor, coordination costs, and 

knowledge. Quarterly Journal of Economics, 107, 1137-1160. 

Begley, T. M., & Boyd, D. P. (1987). A comparison of entrepreneurs and managers of 

small business firms. Journal of Management, 13(1), 99-108. 

Bird, B., & Brush, C. (2002).  A gendered perspective on organizational creation. 

Entrepreneurship Theory and Practice, 26, 41-65. 

Brinckmann, J., Grichnik, D., & Kapsa, D. (2010). Should entrepreneurs plan or just 

storm the castle? A meta-analysis on contextual factors impacting the business 

planning–performance relationship in small firms. Journal of Business Venturing, 

25(1), 24-40. 



39 
 

Brinckmann, J., & Kim, S. M. (2015). Why we plan: The impact of nascent 

entrepreneurs’ cognitive characteristics and human capital on business planning.  

Strategic Entrepreneurship Journal, 9, 153-166. 

Brush, C. G., Greene, P. G., Hart, M. M. (2001). From initial idea to unique advantage: 

The entrepreneurial challenge of constructing a resource base. Academy of 

Management Executive, 15, 64-78. 

Brush, C. G., de Bruin, A., & Welter, F. (2009). A gender-aware framework for women’s 

entrepreneurship. International Journal of Gender and Entrepreneurship, 1(1), 8-

24. 

Cabrera, E.M., & Mauricio, D. (2017). Factors affecting the success of women’s 

entrepreneurship: A review of literature.  International Journal of Gender and 

Entrepreneurship, 9(1), 31-65. 

Carnevale, A., Rose, S. J., & Cheah, B. (2011). The college payoff: Education, 

occupations, lifetime earnings. Retrieved from Georgetown University, Center on 

Education and the Workforce website: https://cew.georgetown.edu/wp-

content/uploads/2014/11/collegepayoff-complete.pdf  

Carnevale, A., Smith, N., & Gulish, A. (2018). Women can’t win: Despite making 

educational gains and pursuing high-wage majors, Women still earn less than 

men. Retrieved from Georgetown University, Center on Education and the 

Workforce website: https://cew.georgetown.edu/cew-reports/genderwagegap/  



40 
 

Carter, N., Brush, C., Greene, P., Gatewood, E., & Hart, M. (2003). Women 

entrepreneurs who break through to equity financing: The influence of human, 

social and financial capital. Venture Capital, 5(1), 1-28. 

Carter, S., Shaw, E., Lam, W., & Wilson, F.M. (2007).  Gender, entrepreneurship, and 

bank lending: The criteria and processes used by bank loan officers in assessing 

applications.  Entrepreneurship Theory & Practice, 31(3), 427–444.   

Churchill, N. C., & Lewis, V. L. (1983). The five stages of small business growth. 

Harvard Business Review, 61(3), 30-50. 

Clark, S. (2013). Wind beneath my wings: Policies promoting high-growth oriented 

women.  International Journal of Gender and Entrepreneurship, 5(1), 36-59. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ: 

Lawrence Erbaum Associates Publishers.  

Coleman, S. (2000). Access to capital and terms of credit: A comparison of men- and 

women-owned small businesses.  Journal of Small Business Management, 38(3), 

37-52. 

Cutler, D.M., & Lleras-Muney, A. (2006). Education and health: Evaluating theories and 

evidence (Working paper, 12352).  Retrieved from National Bureau of Economic 

Research website: https://www.nber.org/papers/w12352  

Davidsson, P., & Honig, B. L. (2003) The role of social and human capital among 

nascent entrepreneurs. Journal of Business Venturing, 18(3), 301-331. 



41 
 

Delmar, F. & Shane, S. (2003). Does business planning facilitate the development of new 

ventures?  Strategic Management Journal, 24, 1165-1185. 

Desai, S. (2018, March 21). "Uncommon Methods & Metrics" portfolio kicks off new 

research focus.  Retrieved from Ewing Marion Kauffman Foundation website: 

https://www.kauffman.org/currents/2018/03/uncommon-methods-and-metrics-

portfolio-kicks-off-new-research-

focus?utm_source=newsletter&utm_medium=email&utm_campaign=iaw_12_20

_2018  

Datta, P.B., & Gailey, R. (2012). Empowering women through social entrepreneurship: 

Case study of a women’s cooperative in India. Entrepreneurship Theory and 

Practice, 36(3), 569-587. 

Dutta, D. K., Li, J., & Merenda, M. (2011). Fostering entrepreneurship: Impact of 

specialization and diversity in education. International Entrepreneurship 

Management Journal, 7(2), 163–179. 

Fetsch, E., Jackson, C., & Wiens, J. (2015, July 20). Women entrepreneurs are key to 

accelerating growth. (Entrepreneurship Policy Digest). Retrieved from Ewing 

Marion Kauffman Foundation website: https://www.kauffman.org/-

/media/kauffman_org/resources/2015/entrepreneurship-policy-digest/july-

2015/women_entrepreneurs_are_key_to_accelerating_growth.pdf   

Finkle, T. A. (2013). Trends in the market for entrepreneurship faculty from 1989-2011. 

Journal of Entrepreneurship Education, 16(SI), 59. 



42 
 

Flynn, P. M., Cavanagh, K. V., & Bilimoria, D. (2015). Closing the Gender Gap (BizEd 

March/April, 38-40). Retrieved from AACSB website: 

https://bized.aacsb.edu/articles/2015/03/closing-the-gender-gap  

Frese, M., Krauss, S.I., Keith, N., Escher, S., Grabarkiewicz, R., Luneng, S.T., Heers, C., 

Unger, J.M., Friedrich, C. (2007). Business owners' action planning and its 

relationship to business success in three African countries. Journal of Applied 

Psychology, 92(6), 1481–1498 

Galloway, L., & Brown, W. (2002). Entrepreneurship education at university: A driver in 

the creation of high growth firms? Education & Training, 44(8/9), 398-404. 

Gartner, W. B., & Vesper, K.  (1994). Experiments in entrepreneurship education: 

Successes and failures. Journal of Business Venturing, 9, 179–187. 

George Washington University Center for Entrepreneurial Excellence (CFEE). (2014). 

The National Survey of Entrepreneurship Education An Overview of 2012-2014 

Survey Data.  Retrieved from GW CFEE website http://www.nationalsurvey.org/ 

Gorman, G., Hanlon, D., & King, W. (1997). Some research perspectives on 

entrepreneurship education, enterprise education and education for small business 

management: A ten year literature review. International Small Business Journal, 

15(3), 56–77. 

Granovetter, M. (1973). The Strength of Weak Ties. American Journal of 

Sociology, 78(6), 1360-1380. 

https://bized.aacsb.edu/articles/2015/03/closing-the-gender-gap


43 
 

Greene, F. J., & Saridakis, G. (2008). The role of higher education skills and support in 

graduate self-employment. Studies in Higher Education, 33(6), 653–672.  

Greene, P. G., Katz, J. A., & Johannisson, B. (2004). Entrepreneurship education. 

Academy of Management Learning & Education, 3, 238–241.  

Gupta, V. K., Turban, D. B., & Bhawe, N. (2008). The effect of gender stereotype 

activation on entrepreneurial intentions. Journal of Applied Psychology, 93, 

1053–1061. 

Gupta, V. K., Turban, D. B., Wasti, S. A., & Sikdar, A. (2009).  The role of gender 

stereotypes in perceptions of entrepreneurs and intentions to become an 

entrepreneur. Entrepreneurship Theory & Practice, 33(2), 397-417. 

Hauser, S. (2000). Education, ability, and civic engagement in the contemporary United 

States. Social Science Research, 29, 556-582. 

Hills, G. (1988). Variations in university entrepreneurship education: An empirical study 

of an evolving field. Journal of Business Venturing, 3(2), 109–122. 

Hout, M. (2012). Social and economic returns to college education in the United 

States. Annual Review of Sociology, 38 (1), 379–400. 

Jennings, J. E., & Brush, C. G. (2013). Research on women entrepreneurs: Challenges to 

(and from) the broader entrepreneurship literature?  The Academy of Management 

Annals, 7(1), 663-715. 



44 
 

Katz, J. A. (2003). The chronology and intellectual trajectory of American 

entrepreneurship education: 1876-1999. Journal of Business Venturing, 18(2), 

283-300. 

Kuratko, D. (2005). The emergence of entrepreneurship education: Development, trends, 

and challenges. Entrepreneurship Theory and Practice, 29(5), 577-598. 

Lanero, A., Vázquez, J.L., Gutiérrez, P., & García, M.P. (2011). The impact of 

entrepreneurship education in European universities: An intention-based approach 

analyzed in the Spanish area. International Review of Public Nonprofit Marketing, 

8, 111–130. 

Lange, J., Marram, E., Jawahar, A. S., Yong, W., & Bygrave, W. (2014). Does an 

entrepreneurship education have lasting value? A study of careers of 3,775 

alumni. Journal of Business and Entrepreneurship, 25(2), 1–31.  

Lena, L., & Wong, P.K. (2003). Attitude towards entrepreneurship education and new 

venture creation. Journal of Enterprising Culture, 11(4), 339–357. 

Liñán, F., Rodríguez-Cohard, J.C., & Rueda-Cantuche, J. M. (2011). Factors affecting 

entrepreneurial intention levels: A role for education. International 

Entrepreneurship Management Journal, 7(2), 195–218. 

Martin, B. C., McNally, J. J., & Kay, M. J. (2013). Examining the formation of human 

capital in entrepreneurship: A meta-analysis of entrepreneurship education 

outcomes. Journal of Business Venturing, 28(2), 211-224. 



45 
 

McConnell, C., Rush, D., & Gartland, M. (2016) Investigating MBA degrees earned by 

women: A decade of change. Journal of Education for Business, 91(6), 318-326. 

Meyer, V., Tegtmeier, S., & Pakura, S. (2017). Revisited: How gender role stereotypes 

affect the image of entrepreneurs among young adults.  International Journal of 

Gender and Entrepreneurship, 9(4), 319-337. 

Milli, J., Gault, B., Williams-Baron, E., Xia, J., & Berlan, M. (2016, July). The gender 

patenting gap (Institute for Women’s Policy Research Briefing Paper IWPR 

#C441).  Retrieved from IWPR website: https://iwpr.org/wp-

content/uploads/2016/07/C441_Gender-Patenting-Gap_BP-1.pdf  

Moog, P. (2002). Human Capital and its Influence on Entrepreneurial Success. Historical 

Social Research / Historische Sozialforschung, 27(4 (102)), 157-180.  

Morris, M. H., Schindehutte, M., Kuratko, D. & Spivack, A. (2012). Framing the 

entrepreneurial experience. Entrepreneurship Theory and Practice, 36(1), 11–40. 

Morris, M., Webb, J., Fu, J., & Singhal, S. (2013). A competency‐based perspective on 

entrepreneurship education: Conceptual and empirical insights. Journal of Small 

Business Management, 51(3), 352-369. 

Nabi, G., Liñán, F., Fayolle, A., Krueger, N., & Walmsley, A. (2017). The impact of 

entrepreneurship education in higher education: A systematic review and research 

agenda Academy of Management Learning & Education, 16(2), 277-299. 



46 
 

Oosterbeek, H., Praag, M., & Ijsselstein, A. (2010). The impact of entrepreneurship 

education on entrepreneurship skills and motivation. European Economic Review, 

54(4), 442–454. 

Pérez-Quintana, A., Hormiga, E., Martori, J.C., & Madariaga, R. (2017). The influence of 

sex and gender-role orientation in the decision to become an entrepreneur.  

International Journal of Gender and Entrepreneurship, 9(1), 8-30. 

Rauch, A., & Hulsink, W. (2015). Putting entrepreneurship education where the intention 

to act lies: An investigation into the impact of entrepreneurship education on 

entrepreneurial behavior.  Academy of Management Learning & Education, 14(2), 

187–204. 

Reynolds, P. D. (1991). Sociology and entrepreneurship: Concepts and contributions. 

Entrepreneurship Theory and Practice, 16 (2), 7-70.  

Rienke van Ewijk, A., & Belghiti-Mahut, S. (2019).  Context, gender and entrepreneurial 

intentions: How entrepreneurship education changes the equation.  International 

Journal of Gender and Entrepreneurship, 11(1), 75-98. 

Robb, A., Coleman, S., & Strangler, D. (2014, November). Sources of Economic Hope: 

Women’s Entrepreneurship.  Retrieved from Ewing Marion Kauffman 

Foundation website: https://www.kauffman.org/-/media/kauffman_org/research-

reports-and-covers/2014/11/sources_of_economic_hope_womens 

_entrepreneurship.pdf  



47 
 

Rodrigues, R. G., Raposo, M.B., Ferreira, J. M., & Paço, A. (2010). Entrepreneurship 

education and the propensity for business creation: Testing a structural model. 

International Journal of Entrepreneurship and Small Business, 9(1), 58–73. 

Sánchez, J. C. (2011). University training for entrepreneurial competencies: Its impact on 

intention of venture creation. International Entrepreneurship Management 

Journal, 7(2), 239–254. 

Scott, L., Dolan, C., Johnstone-Louis, M., Sugden, K., & Wu, M. (2012).  Enterprise and 

inequality: A study of Avon in South Africa. Entrepreneurship Theory and 

Practice, 36(3), 543-568. 

Shane, S. (2000). Prior knowledge and the discovery of entrepreneurial opportunities. 

Organization Science, 11(4), 448-469. 

Shane, S. (2012). Reflections on the 2010 AMR decade award: Delivering on the promise 

of entrepreneurship as a field of research. Academy of Management Review, 

37(1), 10–20. 

Shane, S., & Cable, D. (2003). Network ties, reputation, and the financing of new 

ventures. Management Science, 48(3), 364-381. 

Shane, S., & Venkataraman, S. (2000). The promise of entrepreneurship as a field of 

research. Academy of Management Review, 25(1), 217-226. 

Shaw, E., & Hess, C. (2018, July 24). Closing the gender gap in patenting, innovation, 

and commercialization: Programs promoting equity and inclusion.  Retrieved 



48 
 

from Institute for Women’s Policy Research (IWPR) website: 

https://iwpr.org/publications/gender-diversity-patenting-program-scan/  

Shinnar, R. S., Hsu, D. K., & Powell, B. C. (2014). Self-efficacy, entrepreneurial 

intentions, and gender: Assessing the impact of entrepreneurship education 

longitudinally. International Journal of Management Education, 12(3), 561–570.  

van der Sluis, J., van Praag, M., & Vijverberg, W. (2008). Education and 

Entrepreneurship Selection and Performance: A Review of the Empirical 

Literature. Journal of Economic Surveys, 22(5), 795–841.  

Solomon, G. T. (2007). An examination of entrepreneurship education in the United 

States. Journal of Small Business and Enterprise Development, 14(2),168– 182. 

Souitaris, V., Zerbinati, S., Al-Laham, A. (2007). Do entrepreneurship programmes raise 

entrepreneurial intention of science and engineering students? The effect of 

learning, inspiration and resources. Journal of Business Venturing, 22(4), 566–

591. 

Tegtmeier, S., & Mitra, J. (2015). Gender perspectives on university education and 

entrepreneurship.  International Journal of Gender and Entrepreneurship, 7(3), 

254-271. 

Terjesen, S. & Lloyd, A. (2015). Female Entrepreneurship Index (2015). Global 

Entrepreneurship & Development Index. DOI: 10.13140/RG.2.1.2553.0723.  

Retrieved from GEDI website: 

https://www.researchgate.net/publication/280531562_Female_Entrepreneurship_I

ndex_2015_Global_Entrepreneurship_Development_Index/download   



49 
 

Ulrich, T.A., & Cole, G. S. (1987). Toward more effective training of future 

entrepreneurs. Journal of Small Business Management, 25(4), 32–39. 

Unger, J. M., Rauch, A., Frese, M., & Rosenbusch, N. (2011). Human capital and 

entrepreneurial success: A meta-analytical review. Journal of Business Venturing, 

26(3), 341-358. 

U.S. Department of Education, National Center for Education Statistics, Integrated 

Postsecondary Education Data System (IPEDS). (2006, 2011, 2016). Retrieved 

from https://nces.ed.gov/ipeds/ 

U.S. Small Business Administration (SBA) Office of Advocacy. (2013, April). Venture 

capital, social capital and the funding of women-led businesses (Research Report 

No. 406). By JMG Consulting, LLC & Wyckoff Consulting, LLC. Under contract 

number SBAHQ-10-R-0023.  Retrieved from SBA website: 

https://www.sba.gov/content/venture-capital-social-capital-and-funding-women-

led-businesses 

Uzzi, B., (1999). Embeddedness in the making of financial capital: How social relations 

and networks benefit firms seeking financing. American Sociological Review, 

64(4), 481-505. 

Vesper, K. H., & McMullan, W. E. (1998). Entrepreneurship: Today courses, tomorrow 

degrees? Entrepreneurship Theory and Practice, 13(1), 7–13. 

Vilorio, D. (2016). Education Matters (Career Outlook Report). Retrieved from U.S. 

Bureau of Labor Statistics website: https://www.bls.gov/careeroutlook/2016/data-

on-display/education-matters.htm  

https://nces.ed.gov/ipeds/
https://www.bls.gov/careeroutlook/2016/data-on-display/education-matters.htm
https://www.bls.gov/careeroutlook/2016/data-on-display/education-matters.htm


50 
 

Weber, P.G. (2014). Gender related perceptions of SME success.  International Journal 

of Gender and Entrepreneurship, 6(1), 15-27. 

West, G. P., & Noel, T. W. (2009). The impact of knowledge resources on new venture 

performance. Journal of Small Business Management, 47(1), 1-22. 

Wheadon, M., & Duval-Couetil, N. (2017). Entrepreneuring gender diversity in 

entrepreneurship through critical theory and reflexivity.  International Journal of 

Gender and Entrepreneurship, 9(2), 188-202. 

Wilson, F., Kickul, J., & Marlino, D. (2007). Gender, entrepreneurial self-efficacy, and 

entrepreneurial career intentions: Implications for entrepreneurship education. 

Entrepreneurship Theory and Practice, 31(3), 387–406.  

Zhao, H., Seibert, S. E., & Hills, G. E. (2005). The Mediating Role of Self-Efficacy in the 

Development of Entrepreneurial Intentions. Journal of Applied Psychology, 90(6), 

1265-1272. 

Zolin, R., Stuetzer, M., & Watson, J. (2013). Challenging the female underperformance 

hypothesis. International Journal of Gender and Entrepreneurship, 5(2), 1-18.  

 

 

 
 


	Blank
	Mueller Fichepain dissertation signature form
	Revised DISSERTATION article V9
	Introduction
	Literature Review
	Higher Education
	Entrepreneurship Education
	Women, Entrepreneurship, and Education
	Role of Educational Institutions

	Hypotheses
	Methodology
	Data Collection
	Variables
	Methodology

	Results
	Discussion
	Implications and Contributions
	Limitations, Future Research, and Conclusion
	References




