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Re-Evaluating the Examination of Minoritized Social Identities among I-Corps Hub 
Program Participants 

 
Abstract 

 
Members of historically disenfranchised social identity groups, including women, immigrants, 
and people of color, face structural barriers to success in entrepreneurship as well as STEM 
careers (Carter et al., 2015). These barriers include institutional biases, the persistence of ability-
based stereotype beliefs, and lack of role models that restrict access to the “human capital” 
experience needed to succeed (McAdam, 2015). A substantial body of literature has analyzed 
barriers to participation in entrepreneurship activities broadly, however, research related to 
disparities in the specific field of academic entrepreneurship is more limited (Poggesi et al., 
2020). Further, the idea of intersectionality refers to the combination of minoritized race and 
gender identities as a unique social experience above and beyond the influence of each identity 
separately (Essers et al., 2010). Therefore, this approach acknowledges that forms of exclusion 
based on a variety of social identities are deeply interconnected (Healy et al., 2011). Existing 
research applying this model to entrepreneurship has called for further study of these patterns 
(Knight, 2016). In light of the need to apply an intersectional approach to the study of these 
disparities in the types of capital needed for successful technology commercialization, this paper 
will describe the pilot-testing of novel open-ended and multiple-choice questions related to 
minoritized social identities in the context of the Great Lakes I-Corps Hub "Regional" and 
"Local" I-Corps courses. Our findings support frequent calls in the literature for "mixed-
methods" combinations of quantitative and qualitative approaches to the assessment and 
categorization of social identities, and point to types of such identities that are often excluded 
from quantitative multiple-choice measures. 
 

NSF Innovation-Corps ("I-Corps") 
 
The popularity of entrepreneurship education has led to growth in the variety of teaching models, 
approaches, and objectives (Hahn et al. 2017; Nabi et al. 2017; O’Connor 2013; Rideout and 
Gray 2013). However, measuring the effects of entrepreneurship education on learning and 
behavior, particularly across programs or institutions, requires consensus on learning objectives, 
instructional strategies, and assessment of impact (e.g. Finardi, 2013; Fayolle & Gailly, 2015; 
Nabi, Liñán, Fayolle, Krueger, & Walmsley, 2017; Nabi, Walmsley. Liñán, Akhtar & Neame, 
2018). To date, there are few examples of large-scale programs that allow for comparisons across 
populations or pedagogical approaches that would lead us to generalizable conclusions. 
Therefore, the selective national I-Corps program presents a unique opportunity to explore the 
impact of entrepreneurship education at a large scale and to respond to calls for greater research 
into the role of academic researchers, including graduate students in technology 
commercialization and entrepreneurship (Astebro et al. 2012; Hayter et al. 2017; Shah and 
Pahnke 2014). 
 



Launched in 2011, the nationwide or "Teams" program originated from the Lean LaunchPad 
approach to entrepreneurship education and startups developed at Stanford University (Nnakwe 
et al., 2018). The I-Corps curriculum centers around a market research and validation process 
known as “customer discovery”, which requires participants to interview 100 potential customers 
and stakeholders (Nnakwe et al., 2018) to assess the product-market fit of their technologies 
(National Science Foundation, 2019; VentureWell, 2019). Participants apply to the program in 
teams of three (VentureWell, 2019) where the Technical Lead (TL), usually a faculty member, 
provides the technical expertise necessary for the project; the Entrepreneurial Lead (EL), usually 
a graduate student or postdoctoral researcher, is the full-time leader of the project; and an I-
Corps Mentor (IM), a volunteer business advisor, consults on the project (Blank & Engel, 2016; 
National Science Foundation, 2019; VentureWell, 2019).  
 
During the time period we studied, the I-Corps Teams program involved seven weeks of online 
instruction, and in-person classes at the beginning and end, when cohorts of teams assembled in 
different regions of the country (current and future classes are expected to be exclusively 
remote). Teams accepted into the program received $50,000 grants to use for travel associated 
with these interviews and some “short-term, modest” salary support for the EL (National Science 
Foundation, 2021). I-Corps is centered on active learning, which is a recommended practice in 
entrepreneurship education (Brook & Pedler, 2020; Ferreira et al., 2018; Neck & Corbett, 2018; 
Kassean, Vanevenhoven, Liguori, and Winkel, 2015). The ultimate objective of the program is to 
catalyze ongoing involvement in technology commercialization through activities such as 
founding a company and seeking external venture funding. Another outcome is “pivoting” the 
technology or business model development if the proposed technology commercialization plan 
was found to not be realistic based on interviews with potential customers. 
 
In addition to this nationwide I-Corps Teams program, "I-Corps Hubs" have been established in 
10 regions of the United States (https://beta.nsf.gov/funding/initiatives/i-corps/view-hubs) 
consisting of networks of influential academic research institutions in these regions. These Hubs 
are funded to support their local innovation ecosystems in regionally-specific ways, including 
conducting abbreviated versions of the nationwide I-Corps Teams curriculum. Participation in 
these shorter "Regional I-Corps" programs is now a prerequisite for application to the nationwide 
Teams program, with recommendations required from the Regional program instructors. 
Regional I-Corps programs vary in structure between Hubs based on local needs. These usually 
do not include grants to teams, are shorter, require fewer customer discovery interviews, have 
lower requirements for course attendance by team members, and are less stringent in requiring an 
I-Corps Mentor team member. However, participation in these Regional programs resembles the 
national Teams program in focusing on a particular commercialization project, enrolling teams 
with both a faculty and graduate student member, and in using the "customer discovery" 
methodology. A third type of I-Corps program, known as "Local I-Corps" classes, is also 
conducted by the I-Corps Hubs. As distinguished from the Regional programs, which recruit 
from across the Hub region and use a standardized curriculum and format across the Hub, these 
Local programs are specific to member institutions and are not standardized with other Hub 
programs. Although they also introduce participants to the application of "customer discovery" 



to commercialization projects, they use a further abbreviated curriculum, vary more widely in 
structure and requirements, and do not qualify a team to participate in the national Teams 
program. The present study, conducted at the Great Lakes I-Corps Hub, takes advantage of pre-
course survey data from both the Regional programs and the Local programs conducted within 
the Hub. While the Local programs, being less standardized, are less generalizable to academic 
entrepreneurship education curricula, they are included in the present study to more broadly 
characterize the potential target population for all I-Corps courses. 
 

Gender Effects in Technology Entrepreneurship 

Not only do women remain underrepresented in STEM faculty positions, but women in academia 
also engage at a lower rate than their male peers in many academic entrepreneurship activities 
such as patenting, licensing, consulting, and developing social connections with private industry 
(Abreu & Grinevich, 2017; Goel, Göktepe-Hultén, & Ram, 2015). Recent reviews of the 
literature about gender differences in academic entrepreneurship document a variety of possible 
contributing factors to this trend, including inequalities in family time constraints, experiences of 
institutional bias, lack of previous experience and familiarity with the topic, and lower access to 
resources such as incubators (Karataş-Özkan & Chell, 2015; Parker et al., 2017; Poggesi et al., 
2020). More recently, Wheadon and Duval-Couetil (2018) created a “capital framework” that 
outlines categories of barriers that control access, participation, and persistence in technology 
entrepreneurship. This framework moves beyond social and financial capital, to explore how 
human capital (e.g. education) and cognitive capital (e.g., self-efficacy) are also factors in 
viewing oneself as a technology entrepreneur.  

Women currently face negative stereotypes about their competence in STEM fields as well as 
similar stereotypes about their entrepreneurial abilities (Gupta et al., 2009), leading scholars to 
describe technology entrepreneurship as "doubly masculine stereotyped" (Cohoon, 2011, p. 23). 
For example, the view that feminine traits are incompatible with entrepreneurial traits can be 
found among both genders (Ahl & Marlow, 2012). Risk taking, in particular, is stereotyped as an 
ability that is lesser among women and also as important for success as an entrepreneur 
(Patterson et al., 2012). Research has shown that repeated experiences with negative stereotypes 
such as these can lower women's confidence in their abilities and eventually lead to 
disengagement from these fields (Marlow & McAdam, 2012).  

The use of technology entrepreneurship training and professional development courses could 
represent an avenue for academic institutions to address challenges that are unique to women in 
the field, for example, by highlighting counter-stereotypic examples and providing networking 
opportunities (Liñán et al., 2011). However, scholars note that inattention to the existence of 
gender-based structural biases and negative stereotypes could lead to program designs that 
perpetuate existing disparities (Westhead & Solesvik, 2016). At worst, educational programs in 
entrepreneurship (Achtenhagen & Welter, 2011) or in STEM disciplines (Snyder, 2014) that 
portray the abilities needed for success as incompatible with stereotypically feminine gender 
roles or inadvertently exaggerate the lack of women in the field could discourage women from 
participation.  



Indeed, existing studies in the entrepreneurship education literature suggest that men and women 
may respond differently to the same curriculum. However, these effects are mixed, for example 
with some studies finding stronger positive effects of entrepreneurship education on 
entrepreneurial self-efficacy for female students (Wilson et al., 2007), other studies reporting that 
female students benefit less (Westhead & Solesvik, 2016) and others finding no significant 
gender difference (Bae et al., 2014). Due to these inconsistent results, researchers have pointed to 
the need for further research to identify the traits of educational programs that are particularly 
effective among women (Harrison, 2011; Martin et al., 2013).  

Racial and Ethnic Identity in Technology Entrepreneurship 

Racial/ethnic identity groups in the United States other than "White/European American" and 
"Asian/Asian American" are currently "minoritized" in the field of technology entrepreneurship, 
or under-represented because of historical and contemporary institutional biases. For example, 
minoritized racial/ethnic groups participate at disproportionately low rates in innovation 
activities such as patenting (Cook, 2020), a difference that is greater in academia than in industry 
(Sugimoto et al., 2015). With technology entrepreneurship requiring advanced STEM education, 
one significant challenge to broadening the participation of minoritized racial/ethnic groups is 
the lower enrollment by these groups in STEM doctoral programs. A wide range of documented 
barriers continue to make higher education in STEM, as well as in its entrepreneurial 
applications, challenging for minoritized racial/ethnic communities (Grossman & Porche, 2014; 
Whittaker & Montgomery, 2012) including: experiences of institutional discrimination, lack of 
supportive mentors and peers, racial microaggressions, and higher reported levels of stress (Burt 
et al., 2019). Compared to other academic disciplines, researchers describe STEM fields as more 
characterized by beliefs that success depends on innate ability, leading to the reinforcement of 
stereotypes that members of minoritized racial/ethnic group lack competence (Brown et al., 
2016).  

As in the case of gender disparities, education and professional development programs are 
therefore positioned to either mitigate or exaggerate these existing stereotypes and biases 
associated with minoritized racial/ethnic identities. Classes that help participants develop a 
scientific identity, for example, could encourage interest in STEM career paths (Maton et al., 
2016). Similarly, educational programs could improve the level of social support available to 
STEM academics from minoritized racial/ethnic groups. When experiencing conflict between 
racial/ethnic and science identity (McCoy et al., 2015), the need for social support becomes 
particularly important (Harper, 2012; Ong et al., 2018). 

The Need for an Intersectional Approach 
 
An "intersectional" approach to the study of social identities reflects the need to explore in-depth 
the experiences of individuals who identify with more than one historically disenfranchised 
group simultaneously (Crenshaw, 1991, 2015; May, 2015). For example, rather than assume that 
the implications of identifying with a minoritized racial/ethnic group in a particular context will 
be similar for both men and women, an intersectional approach starts from the assumption that 
individuals with each combination of gender and racial/ethnic identity will have unique 
experiences (Essers et al., 2010). Research in entrepreneurship has considered the influence of 

https://journals-sagepub-com.proxy.lib.umich.edu/doi/full/10.1177/0018726716650730
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intersecting racial/ethnic, gender, social class and religious identities (Romero & Valdez, 2016), 
with a limited number of studies focusing on academic entrepreneurship specifically (Jackson et 
al., 2022; Mickey & Smith-Doerr 2022; Nelson, 2020). A recent study demonstrated that the 
experience of structural and institutional barriers, negative interpersonal interactions during 
instruction, and challenges to the sense of entrepreneurial identity represent barriers to the 
effectiveness of the I-Corps program among women of color (Jackson et al., 2022).  
 
Both racial/ethnic identity and gender identity exert an influence on every professional step 
needed to engage in technology entrepreneurship, such as initial choice to study a STEM 
discipline, becoming a professor, creating social networks with private industry, and completing 
the patenting process (Mickey & Smith-Doerr 2022). In the growing body of research on women 
of color in academic STEM roles, studies have shown that both graduate student (Ong et al., 
2011) and faculty (Hurtado et al., 2012) women of color in STEM report frequent experiences of 
gender and racial/ethnic bias. For example, Black/African American women face the stereotype 
of being "aggressive" (McGee, 2016) and express low levels of feelings of belonging within 
STEM fields (Ong, 2005), factors that ultimately negatively impact mental health (McGee, 
2020). However, insight into disparities based on intersectional identities in STEM 
entrepreneurship requires research designs that integrate these broader contexts of 
entrepreneurship and STEM higher education. Further, scholars have called for additional 
quantitative studies that address intersecting social identities in entrepreneurship participation to 
complement the primarily qualitative existing body of research (Dy & Agwunobi, 2018). 

 
Research Questions 

 
Research question 1: Which social identity groups other than gender identity and racial/ethnic 
identity will previous student and postdoctoral participants in I-Corps Hub programs describe in 
a fully open-ended format? 

In addition to female gender identity and minoritized racial/ethnic identity, we 
hypothesized that participants will perceive themselves to be part of "any demographic or 
social identity group that has been historically under-represented in your current 
professional field" if they identify as LGBTQ+, identify as a person with a disability, 
have a lower-income family background, or have a rural family background. However, in 
an exploratory fashion, we did not specifically hypothesize additional categories or the 
proportion of participants who would report at least one of these identities. 

 
Research question 2: To what extent will current participants in I-Corps Hub programs indicate 
under-represented or minoritized social identities other than gender and race/ethnicity in a novel 
check all that apply format? 

Based on a "check all that apply" categorical question that was developed on the basis of 
the previously developed fully open-ended question described above, we also 
hypothesize that the most frequently reported under-represented or minoritized identities 
will be LGBTQ+, lower-income family background, and rural family background. 
Further, we hypothesize that social identity groups listed in response to "Group not listed 
above" will correspond to the responses to the previously developed fully open-ended 
question. 



  
Research question 3: To what extent do both current and previous participants in I-Corps Hub 
programs correspond to expected rates of participation based on gender and racial/ethnic 
identity? 

Given that research in the fields of entrepreneurship broadly as well as STEM higher 
education broadly has documented the existence of barriers to participation for women 
and minoritized racial/ethnic groups, we expect that the intersection of these two 
academic disciplines in a STEM entrepreneurship program might pose additive 
challenges for these underserved groups. Therefore, we hypothesize that participation 
rates of women and minoritized racial/ethnic groups in the I-Corps Hub program will be 
lower than the overall population of STEM Ph.D. students and faculty that are eligible to 
be recruited into the program. The NSF reports (2021), using the latest available data 
from 2018, that out of the total number of science and engineering doctoral degrees 
awarded, 41.2% were awarded to women and 13.6% to students from minoritized 
racial/ethnic groups. Further, 7.6% of such degrees were received by women from 
minoritized racial/ethnic groups, while 5.9% were received by men from minoritized 
racial/ethnic groups. When examining the discipline of engineering specifically, women 
earned 24.5% of doctoral degrees. Further focusing on one of the largest institutions in 
the I-Corps Hub involved in the present study, 29.1% of engineering doctorates were 
earned by women and 7.3% by minoritized racial/ethnic groups. In contrast, the overall 
demographics of the state in which this academic institution is located consist of: 5.6% 
Hispanic or Latino, 14.1% Black or African American, 3.4% Asian, and 74.2% White, 
with the total population in all minoritized racial/ethnic groups representing 22.4% of the 
state. 

 
Method 

 
Dataset 1, Entrepreneurial Lead ("EL") Followup Survey 
 
Participants were contacted in 2021 who had participated in any program conducted by the I-
Corps Hub in the previous 5 years and were students or postdocs while they were enrolled in the 
program. Surveys were administered within Qualtrics and distributed over email between 
September and December 2021, with $30 provided as compensation for the participants' time. 
With a sample size of 160 (female = 43; male = 117), participants were asked the open-ended 
question “Do you consider yourself to be part of any demographic or social identity group that 
has been historically under-represented in your current professional field? If so, please describe:” 
(n = 57). Of participants who recalled their academic level at the time of participation, 27 
indicated "Undergraduate", 22 indicated "Master's degree student", 48 indicated "Ph.D. student", 
and 22 indicated "Postdoctoral Researcher".  
 
 
 



Dataset 2, Great Lakes I-Corps Hub Program Surveys 
 
The Hub survey data includes internally developed surveys administered by the Great Lakes I-
Corps Hub in the year 2022. Both pre-course and post-course surveys are administered, with the 
data from the present analysis drawn from pre-course surveys only. The surveys are administered 
within Qualtrics, and distributed through the Learning Management System for the Regional 
programs and through email for the Local programs. Instructors are encouraged to allow time 
during the first and last class sessions for survey completion, although implementation of this 
practice is not always feasible. For the Hub Regional pre-course surveys, out of a total of 218 
participants who responded to the question about professional role, 110 indicated "Student or 
postdoctoral researcher", 49 indicated "Faculty", 12 indicated "Other University position", and 
47 indicated "Non-University position". For the Hub Local pre-course surveys, out of a total of 
364 participants who responded to the question about professional role, 166 indicated "Student 
or postdoctoral researcher", 77 indicated "Faculty", 29 indicated "Other University position", and 
92 indicated "Non-University position". 
 

Results 
 
Under-Represented Groups Open-Ended 
 
EL Followup Survey Under-Represented Groups Open-Ended Question 
"Do you consider yourself to be part of any demographic or social identity group that has been 
historically under-represented in your current professional field? If so, please describe:"  

Number Percent 
(out of 
169) 

Minoritized R/E 29 17.2 
Female 24 14.2 
SES/First generation student 6 3.6 
Immigrant/international/nationality/first gen immigrant/non-
citizen 

5 3.0 

LGBTQ+ 5 3.0 
Disability 3 1.8 
"First generation" ambiguous 2 1.2 
Young 2 1.2 
Children, single parent 2 1.2 
Rural 2 1.2 
Tattoos 1 0.6 
Age above 50 1 0.6 
Total indicating 1 or more 57 33.7 

Note: Reference sample is from the preceding multiple choice question (Work Values) 
 



Uses of the Phrase "First Generation" in Open-Ended Question 
Student Immigration Ambiguous 
-First-generation college student 
-First generation college graduate 
-I am a first generation college grad 

-I am a first generation child of 
Arab dispora [sic] from Africa 
-First-generation immigrants 

-1st Gen 
-First-Generation 

 
Under-Represented Groups Check All That Apply  
 
Regional and Local Pre-Surveys Under-Represented Group Check All That Apply Question 
"Below are some groups that have been identified in previous I-Corps research as historically 
under-represented or minoritized in technology entrepreneurship. If you are comfortable sharing 
information about your background, please select those with which you identify."  

Regional 
 

Local 
 

 
n % of 

sample 
n % of 

sample 
Neither of my parents were born in the United 
States 

86 40.57% 97 37.31% 

I was not born in the United States 89 41.98% 87 33.46% 
Neither of my parents finished a 4-year college 
degree 

39 18.40% 72 27.69% 

None of the above 37 17.45% 55 21.15% 
Prefer not to answer 27 12.74% 29 11.15% 
I identify as a person with a disability 23 10.85% 11 4.23% 
Group(s) not listed above: 21 9.91% 7 2.69% 
I identify as LGBTQ+ 7 3.30% 8 3.08% 
Total sample n 212 

 
260 

 

Note: Reference sample for check all that apply is the preceding multiple choice question 
(gender) 
 
Group(s) not listed above: 
Hub Regional Pre-Survey Hub Local Pre-Survey 
-Black  
-Veteran 

-Jewish  
-One parent not born in the United States  
-One of my parents was not born in the 
United States   
-Female   
-US Veteran 

 
 
 
 
 
 



Gender 
 
All Surveys Gender Identity 
"What is your current gender identity?"  

EL 
Followup 

 
Hub 
Regional 

 
Hub 
Local 

 

 
n % n % n % 

Man 117 71.34% 149 70.28% 177 68.08% 
Woman 43 26.22% 56 26.42% 70 26.92% 
Prefer not to answer 3 1.83% 7 3.30% 12 4.62% 
Non-binary / gender 
non-conforming 

1 0.61% 0 0.00% 1 0.38% 

Prefer to self-describe: 0 0.00% 0 0.00% 0 0.00%  
164 

 
212 

 
260 

 

Note: On Followup, the "Prefer to self-describe:" option was worded as "I use the following 
language to describe myself:", which was edited to be more concise. 
 
Race/Ethnicity 
 
Hub Local and Regional Pre-Surveys Check All That Apply Race/Ethnicity 
"With which of the following United States demographic groups do you most identify? (Check 
all that apply)"  

Hub 
Local 

 
Hub 
Regional 

 

 
N  % of 

sample 
N % of 

sample 
White or European American 108 41.54% 85 40.09% 
Asian or Asian American 87 33.46% 79 37.26% 
Middle Eastern or North African 15 5.77% 19 8.96% 
Prefer not to answer 28 10.77% 18 8.49% 
Black or African American 18 6.92% 11 5.19% 
Hispanic or Latin American 7 2.69% 7 3.30% 
American Indian, Native American, or 
Alaska Native 

0 0.00% 4 1.89% 

Prefer to self-describe: 4 1.54% 1 0.47% 
Native Hawaiian or Pacific Islander 0 0.00% 1 0.47% 
Total sample n 260 

 
212 

 

Note: Reference sample for check all that apply is the preceding multiple-choice question 
(gender) 
 
 



Hub Local and Regional Pre-Surveys Multiple Race/Ethnicity Followup Question 
"You selected multiple United States demographic groups. If a summary of this data was needed 
using mutually-exclusive categories, which of the following single options would you prefer?"  

Hub 
Local 

 
Hub 
Regional 

 

 
N % N % 

Multiple group identity 4 50.00% 3 33.33% 
White or European American 2 25.00% 3 33.33% 
Hispanic or Latin American 1 12.50% 2 22.22% 
Middle Eastern or North African 1 12.50% 0 0.00% 
None of the below or prefer not to answer 0 0.00% 1 11.11% 
American Indian, Native American, or 
Alaska Native 

0 0.00% 0 0.00% 

Asian or Asian American 0 0.00% 0 0.00% 
Black or African American 0 0.00% 0 0.00% 
Native Hawaiian or Pacific Islander 0 0.00% 0 0.00% 
Total n 8 

 
9 

 

 
EL Followup Survey Race/Ethnicity Questions 
"With which of the following United States demographic groups do you most identify? Check all 
that apply." 
"If a summary was needed using mutually-exclusive categories for United States demographic 
groups, which of the following single options would you prefer?"  

Check All 
that Apply 

 
Mutually 
Exclusive 

 

Response option n % of 
sample 

n % of 
sample 

White or European American 79 48.17% 56 35.90% 
Asian or Asian American 63 38.41% 54 34.62% 
Hispanic or Latino/a/x 16 9.76% 14 8.97% 
Middle Eastern or North African 11 6.71% 10 6.41% 
Black or African American 5 3.05% 5 3.21% 
I use the following language to 
describe myself: 

3 1.83% 4 2.56% 

Prefer not to answer 2 1.22% 6 3.85% 
Native American, American 
Indian, or Alaska Native 

1 0.61% 0 0.00% 

Native Hawaiian or Pacific 
Islander 

0 0.00% 0 0.00% 

Multiple group identification N/A N/A 7 4.49% 
Total sample n 164 

 
156 

 

Note: Reference sample for check all that apply is the preceding multiple choice question 
(gender) 
 



All Surveys Race/Ethnicity "Other" responses 
EL Followup Hub Local Hub Regional 
-Indian  
-Jewish  
-Multiracial 

-Non immigrant Asian   
-Asian  
-Indian (x2) 
-Chinese  

-Immigrant female from 
Switzerland 

 
Gender and Minoritized Race/Ethnicity Combination 
 
EL Followup  

Non-
minoritized 

  Minoritized   Row 
Total  

n % of 
sample 

n % of 
sample 

  

Man 94 58.39% 21 13.04% 115 
Woman 35 21.74% 8 4.97% 43 
Non-binary / gender non-
conforming 

1 0.62% 0 0.00% 1 

I use the following 
language to describe 
myself: 

0 0.00% 0 0.00% 0 

Prefer not to answer 1 0.62% 1 0.62% 2 
Column total 131   30   161 

 
Hub Regional Program Pre-Survey  

Non-
minoritized 

  Minoritized   Row 
Total  

n % of 
sample 

n % of 
sample 

  

Man 114 60.32% 22 11.64% 136 
Woman 42 22.22% 10 5.29% 52 
Non-binary or gender 
non-conforming 

0 0.00% 0 0.00% 0 

Prefer to self-describe: 0 0.00% 0 0.00% 0 
Prefer not to answer 1 0.53% 0 0.00% 1 
Column total 157   32   189 

 
 
 
 
 



 
Hub Local Program Pre-Survey  

Non-
minoritized 

  Minoritized   Row 
Total  

n % of 
sample 

n % of 
sample 

  

Man 133 59.64% 24 10.76% 157 
Woman 51 22.87% 13 5.83% 64 
Non-binary or gender 
non-conforming 

1 0.45% 0 0.00% 1 

Prefer to self-describe: 0 0.00% 0 0.00% 0 
Prefer not to answer 1 0.45% 0 0.00% 1 
Column total 186   37   223 

 
Socio-economic Status (SES) 
 
All Surveys Number of First Generation College Students 
Number of participants selecting "yes" to the question "Were you a first-generation college 
student?" (EL Followup) or checking the box indicating "Neither of my parents completed a 4 
year degree." (Regional and Local) 
 EL 

followup 
 Hub 

Regional 
 Hub 

Local 
 

 N % of 
sample 

N % of 
sample 

N % of 
sample 

Citizen 19 11.5% 23 10.9% 54 20.6% 
Permanent 
Resident 

5 3.0% 8 3.7% 6 2.3% 

International 8 4.8% 8 3.7% 10 3.8% 
Total 32 19.3% 39 18.3% 70 26.7% 
Total sample n 164  211  261  

Note: Reference sample for check all that apply is the preceding multiple choice question 
(Residency) 
 

Discussion 

Acknowledging calls by researchers for more detailed measures of minoritized social group 
identities as well as further research combining both quantitative and qualitative measures 
(Fraser, 2018), the present study uses the context of Great Lakes I-Corps Hub program 
participants to describe the development and pilot testing of an expanded survey measure of 
under-represented and minoritized identities. Further, we characterize the participants in these 
programs based on gender identity, racial/ethnic identity, the intersection of gender with 
race/ethnicity, socio-economic status (SES) as indicated by first-generation college student 
status. We examined three research questions: 1) Which social identity groups other than gender 
identity and racial/ethnic identity will previous student and postdoctoral participants in I-Corps 



Hub programs describe in a fully open-ended format?; 2) To what extent will current participants 
in I-Corps Hub programs indicate under-represented or minoritized social identities other than 
gender and race/ethnicity in a novel check all that apply format?; 3) To what extent do both 
current and previous participants in I-Corps Hub programs correspond to expected rates of 
participation based on gender and racial/ethnic identity? 
 
In relation to the first research question, we used a fully open-ended survey question distributed 
to a sample of previous student and postdoctoral participants in Great Lakes I-Corps Hub 
programs. Using a format that allows participants to interpret the terms "under-represented" and 
"minoritized", the specific question asked was: "Do you consider yourself to be part of any 
demographic or social identity group that has been historically under-represented in your current 
professional field? If so, please describe:". This question was placed before the multiple-choice 
measures of gender and racial/ethnic identity in order not to influence participants based on the 
categories provided as response options to those questions. The proportion of participants who 
reported at least one perceived under-represented or minoritized identity was substantial, 33.7% 
of the sample. In addition to gender and racial/ethnic identity, we expected that other identities 
perceived as under-represented would include LGBTQ+, lower-income family background, rural 
family background, and disability or ability difference. Indeed, these three categories emerged 
from the coded open-ended responses. Indicators of socioeconomic status were mentioned the 
most frequently after race/ethnicity and gender, with the unexpected category of immigration 
status or immigration background being reported as the fourth most common category. Further 
examples of unanticipated responses include younger age, older age, having children, and being 
a single parent, each reported by one participant. A methodological concern revealed by the use 
of this question was the ambiguous use of the term "first generation". Among the seven 
participants including this term in their self-description, three were clearly described as referring 
to educational status, two were clearly described as referring to immigration background, and 
two were unspecified. This concern is an example of the benefits of using categorical, multiple-
choice questions, and was taken into account in our own development of a categorical under-
represented groups question. 
 
In our second research question, we used the results of the fully open-ended question described 
above to develop a categorical check-all-that-apply assessment of identities other than race and 
gender. Confirming our hypotheses that the results of this question would mirror responses to the 
open-ended version, immigration background again emerged as the most frequently reported. 
The third most frequently indicated category was first-generation student status, which was 
reported by 18.4% of Regional I-Corps program participants and 27.9% of Local I-Corps 
program participants. In order to take into account international differences in education systems, 
when participants reporting "International" or "Permanent Resident" status are removed from 
these responses, first-generation student status was reported by 10.9% of Regional program 
participants and 20.6% of Local program participants. These substantial fractions of participants 
from lower socio-economic status backgrounds support the calls for further research focusing on 
barriers specific to this population in STEM higher education and entrepreneurship (Martin et al., 
2020). In relation to LGBTQ+ identity, approximately 3% of participants in each of the dataset 



described themselves as belonging to this group, implying the need for large sample sizes in 
future research to allow for quantitative analyses with this population. In an unexpected finding, 
and in contrast to the data from the initial open-ended question, rural family background was not 
mentioned by any participant within the "Group not mentioned above" response option. 
 
With respect to the third research question, we examined the combined categories of gender 
identity and racial/ethnic identity in Great Lakes I-Corps Hub Regional and Local programs with 
respect to baseline proportions of these identity groups in STEM doctoral degree recipients 
nationwide, engineering doctoral recipients at a major institution within the Great Lakes I-Corps 
Hub, and the population of the state containing this institution. In all three samples, the 
population of non-minoritized racial/ethnic group men was approximately 60% of the sample, 
non-minoritized racial/ethnic group women was approximately 22%, minoritized group men was 
approximately 12%, and minoritized group women was approximately 6%. These proportions 
roughly corresponded to those of engineering Ph.D. recipients of a representative Hub institution 
(29.1% of engineering doctorates earned by women, 7.3% by minoritized racial/ethnic groups), 
but were substantially lower than the state population of this institution. These results have 
implications for ongoing discussions within the field of academic entrepreneurship as well as 
STEM education relating to the most appropriate metrics for the goals of broadening 
participation. Although achieving similar proportions of women and minoritized racial/ethnic 
groups in these programs as overall nationwide or regional demographics is a starting point for 
the definition of "equity", these results could imply that academic entrepreneurship education 
programs such as I-Corps do not represent substantial barriers to the participation of groups 
above and beyond those required to proceed through the "pipeline" of doctoral enrollment in 
STEM fields generally and engineering in particular. Therefore, efforts to broaden participation 
in these programs must consider whether over-representation of these groups relative to 
institutional population is a desirable goal, as well as examining factors relevant to the initial 
institutional recruitment of students into Ph.D. programs.  

As a result of documented structural and societal barriers, the pipeline leading to successful 
academic entrepreneurship projects may limit the target audience of women and minoritized 
racial/ethnic group members to exceptionally high performers, a pattern similar to the 
“overqualification” effect (Campbell & Hahl, 2020). For example, women’s qualifications are 
discounted and their capability to perform a particular job are questioned as compared to men, 
leading to gender disparities in evaluations and hiring outcomes (Sarsons et al., 2021). As a 
result, women often have more qualifications and take longer to ascend the organizational 
hierarchy compared with their male peers (Hultin, 2003), further underlining the persistent 
inequality that women and minorities face in the labor market. In a related trend, some research 
within STEM workplaces demonstrates that women can come to view their gender as a 
distraction and work to minimize the salience of gender in workplace experiences (Britton, 
2017). 

Similarly, researchers from minoritized racial/ethnic groups who participate in entrepreneurship, 
are likely to represent a highly selected group of top academic and professional achievers who 
have continually been required to resist and disprove negative assumptions about their 
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intelligence. Research shows that students who feel that their abilities are doubted may feel 
pressure to be perceived as smarter than average (Bonner, 2001; Fries-Britt & Turner, 2002), an 
effect described as the resistance through achievement strategy (Portnoi & Kwong, 2019). This 
effect includes responding to experiences of bias with a desire to work harder and prove to others 
that they can succeed (Kumi-Yeboah, 2016; Wong, 2018). Therefore, research often presents 
high-achieving Black students as resilient because they use coping strategies to sustain academic 
performance and avoid negative evaluations by others, despite facing racial stereotypes, stigma, 
prejudice, and structural racism in their educational environments (McGee, 2016; Museus et al., 
2011).  

Conclusion 

Particularly at a time when significant national and institutional resources are being invested in 
infrastructure and training programs to catalyze and incentivize the transformation of basic 
research into technologies and products that have an impact on society (Neves & Briot, 2020), 
more research is needed to understand why women and minoritized racial/ethnic groups 
participate in technology entrepreneurship at lower rates than men (Wheadon & Duval-Couetil, 
2019; Fleisher & Marquez, 2020). However, programs and datasets are rare with sufficient size 
and diversity to allow researchers to examine group differences across key variables that impact 
participation and outcomes. The I-Corps program affords a unique opportunity to explore 
intersectionality and group differences among faculty and graduate students participating in 
academic entrepreneurship training. Future research related to the topics of broadening 
participation in academic entrepreneurship, or examining the effectiveness of entrepreneurship 
training targeting academic researchers, must include careful attention to the development and 
validation of measures able to detect potential bias, and account for issues of self-selection when 
making conclusions about academic entrepreneurs.  
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