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Innovation is one of the most important drivers of economic growth, yet only 8% of minorities,
12% of women, and < 0.05% of African Americans are recognized as innovators. However, a
comprehensive analysis of nearly all doctoral dissertations from 1977 to 2015 shows that although
individuals from under-represented minority groups demonstrated greater scientific innovation,
their contributions are rarely further adopted compared to equally impactful contributions by
majority groups. In this instance “rarely further adopted,” as noted by Hofstra et al. (1), means
that the “novel contributions by gender and racial minorities are taken up by other scholars
at lower rates than novel contributions by gender and racial majorities, and equally impactful
contributions of gender and racial minorities are less likely to result in successful scientific
careers than for majority groups” Access to the wealth of potential innovations — going largely
unnoticed and underutilized — from under-represented minority groups can be achieved,
in part, by engaging science and engineering students, faculty, and staff at Historically Black
Colleges and Universities (HBCUs) in entrepreneurship through the use of the Innovation
Corps (I-Corps) curriculum with adaptations to fit the education and research environments at
HBCUs. A consortium of three North Carolina universities and the NYC Regional Innovation
Network (NYCRIN) I-Corps Node established a partnership developing a specialized Lean
LaunchPad training program for HBCU students, faculty, and staff. Implementation followed
a three-step train-the-trainers ‘mentor-protege’ model, where new instructors ‘see one, do
one, be one’ while learning to deliver the curriculum. The overarching goals of this initiative
are to evaluate the effectiveness of this approach in broadening participation in I-Corps and
mainstreaming the innovation capacities of HBCUs. The authors include instructors from
the collaborating institutions, who trained and served as the teaching team for regional and
national cohorts. Included are the rationale for creating the program, partnership selection,
instructor and team recruitment, best practices for the ‘mentor-protege’ model, and outcomes
for the cohorts. This contribution is a unique opportunity for other faculty to learn from prac-
titioners about the challenges and successes involved in creating such a new multi-institutional
entrepreneurship training paradigm.
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INTRODUCTION AND RATIONALE

A coalition of Historically Black Colleges and
Universities (HBCUs) in North Carolina partnered
with a National Science Foundation (NSF) Innovation
Corps (I-Corps) Hub to develop an initiative that pro-
vides a customized I-Corps and Lean LaunchPad®
Methodology training opportunity for its HBCU
faculty and students. This article includes the ratio-
nale for the project, description of implementation,
and project outcomes.

Innovation Is an American Imperative

According to Stephan Monterde, director of stra-
tegic corporate innovation at Cisco, innovation has
become an imperative for both corporations and soci-
ety. Approximately 25% of U.S. productivity will be
generated by innovation. In a study of senior execu-
tives by the Boston Consulting Group, 75% indicated
that innovation was among the top three priorities
of their companies (2). Innovation is the implemen-
tation of a new or improved product or business
process that differs significantly from previous prod-
ucts or processes and that has been introduced in
the market (3). A major asset for America’s innova-
tion system is its public research universities. The
Bayh-Dole Act of 1980 contributed to a boom in
new technology companies by incentivizing uni-
versities to sell and license technology generated
from federally-funded research (4,5). However, state
funding of U.S. public institutions has been declin-
ing over the past decade, whereas other nations are
increasing investment and overhauling their high-
er-education systems to turn universities into engines
of innovation-led growth (5). Therefore, to maintain
its leadership position in the global economy, the
United States, through federal support, must reinforce
the nearly 200 public research institutions (5) — as
well as the emerging research institutions, including
HBCUs (6) — which provide the foundations for our
own knowledge-based technological and economic
growth.

Broadening Participation in U.S. Innovation
Behind every technological innovation is the
innovator — an individual or a team of individu-
als responsible for the hard scientific or engineering
work (7). Fundamental to the concept of innovation

is the innovator’s intent to create something of eco-
nomic value, something that offers benefits to the
consumer and provides economic returns to the
innovator (8). Therefore, innovation and innova-
tors are primary drivers of economic growth and
prosperity (8,9). However, a substantial portion of
U.S. innovation talent is being underutilized. The
demographics of U.S. innovators include only 12%
of women who were born in the United States, and
U.S.-born minorities (including Asian Americans,
African Americans, Hispanics, Native Americans,
and other ethnicities) represent only 8% of U.S. inno-
vators. African Americans, despite comprising 13%
of the native-born population of the United States,
comprise just 0.5% of U.S.-born innovators (7). The
United States must increase the participation and
utilization of all talent for innovation in our nation
to sustain global economic leadership.

The United States has achieved world prominence
in higher education primarily through a unique blend
of research and teaching at universities. About 200
public research universities in the United States
have long been the backbone of America’s innova-
tion system, conducting 62% of federally-funded
research (5). However, there are nearly 1,500 insti-
tutions, known as emerging research institutions
(ERIs), available to broaden the base of universities
that can undertake research so that the United States
can remain a leader in the global economy (10). The
Federal Demonstration Partnership (FDP) defines
ERIs as those generating federal funding of less than
$20 million annually for research and development
(R&D) and that are funded by at least two FDP fed-
eral agencies. Some of the 102 HBCUs are emerging
research institutions (11). HBCUs constitute only
3% of the postsecondary institutions in the United
States, yet they award 17% of all science, technol-
ogy, engineering, and math (STEM) baccalaureate
degrees earned by African Americans (12). In addi-
tion, it is found that 24% of the African Americans
who earned a doctorate in science and/or engineering
received their bachelor’s degree from an HBCU (13).
One of the deciding factors in applicants’ acceptance
into graduate degree programs is previous research
experience, and STEM students at HBCUs seem to
be engaged in research experiences at a higher rate
than African American students at predominantly
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white institutions (14). Therefore, even though less
than 1% of federal R&D expenditures go to HBCUs
(15), and despite all the challenges they face (the
lack of institutional support for research common
to institutions with small endowments and an exces-
sive teaching load, which does not permit adequate
time for research, grant writing, and publishing),
faculty at HBCUs continue to engage their students
in authentic research experiences. This means there
exists a large pool of researchers and innovators at
HBCUs who are generating new knowledge, tools,
and techniques but who are underutilized resources
for the innovations that can help drive the U.S. econ-
omy (6,16,17).

To address the need to broaden participation in
the innovation space, three North Carolina HBCUs,
North Carolina A&T State University (NCATSU),
North Carolina Central University (NCCU), and
Winston Salem State University (WSSU), came
together to develop an NSF proposal to examine the
use of the I-Corps program and the Lean LaunchPad
Methodology to foster entrepreneurial mindsets and
produce innovations in HBCUs that are primarily
undergraduate-focused institutions. The overall goal
of the project was to see how the innovation capa-
bility of HBCUs could be activated through I-Corps
and to increase their participation in the NSF I-Corps
Program.

NATIONAL SCIENCE FOUNDATION
INNOVATION CORPS (NSF I-CORPS)
I-Corps Process

I-Corps is an NSF-sponsored entrepreneur-
ship education program for scientific researchers
and students that is rooted in the Lean LaunchPad
Methodology — a relatively new approach for cre-
ating businesses. The I-Corps program includes a
hands-on experiential curriculum that is a hypoth-
esis-driven, evidence-based approach that is more
likely to ensure the success of a venture. Traditionally,
entrepreneurship has been defined by writing a busi-
ness plan, completing a five-year financial forecast,
using the forecast to raise money, and then starting
the company. This approach has resulted in found-
ers spending lots of time and money on business
start-up only to experience high failure rates. I-Corps
replaces the traditional method and helps researchers

function as entrepreneurs to develop hypotheses
on their value propositions and then get out of the
building to test them through customer interviews.
Based on the feedback, they will continue, pivot, or
abandon the product idea. I-Corps is success-ori-
ented, where success is defined by achieving scalable,
repeatable business models. This approach reduces
the time and risk associated with translating prom-
ising ideas from lab to market by helping researchers
become entrepreneurs who launch products that cus-
tomers genuinely need and who ultimately add value
to society.

The I-Corps Program includes a seven-week train-
ing course in which startup-like teams receive grant
funding to conduct customer discovery and vali-
date a business model using what’s called a Business
Model Canvas. Lean LaunchPad is an experiential
entrepreneurship method developed by Steve Blank
that encourages startup founders to translate their
visions for their companies into experiments to test
through the process of customer discovery (18).
Courses implementing the methodology do so in
a flipped classroom style and require students to go
beyond the laboratory and interview stakeholders
directly.

Teams in the National I-Corps program consist
of an entrepreneurial lead, a technical lead, and an
industry mentor. The entrepreneurial lead is typi-
cally a graduate student or postdoctoral researcher,
while the technical lead is usually the faculty prin-
cipal investigator who led the development of the
technology. The team is advised as they go through
the curriculum by an industry mentor, who is an
expert in the field or an experienced entrepreneur.
This team structure, and the rigor of the required
work, is intended to mimic that of an early-stage
startup founding team. The program was born of the
NSFs interest in translating fundamental discoveries
in science and engineering into commercial solutions
that could fill a market need. It aims to develop entre-
preneurial mindsets amongst its participants and to
increase the economic impact of federally-funded
research (19). Throughout the course, teams learn
to create hypotheses about components of a pro-
posed business model and test those assumptions
by talking to individuals in their market’s ecosystem
(18). I-Corps teams learn how to build and leverage
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OVERVIEW OF ADAPTED REGIONAL I-CORPS COURSE PROCESS
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Figure 1. Process of the adapted Regional I-Corps program.

a national network to meet potential customers and
gather the appropriate information to de-risk an ini-
tial business model.

The NSF I-Corps program facilitates delivery of
I-Corps courses nationwide throughout the year and
is hosted by multi-university nodes or single uni-
versity sites (19). The I-Corps course discussed in
this paper highlights a multi-university collabora-
tive Regional I-Corps program (Figure 1). Regional
I-Corps courses are intended to serve as a pipeline to
the National I-Corps program or to initiate the pre-
liminary commercial assessment of an early-stage
project or idea. Much like a National I-Corps course,
Regional I-Corps courses are typically taught by a
team of instructors. Teaching teams are made up
of core instructors and adjuncts and may include
observers. Instructors possess the varied experience
— as college professors, experienced entrepreneurs,
former I-Corps participants, and industry profes-
sionals — that is needed to guide and teach young
startups. Regional I-Corps programming engages
STEM students, mentors, and instructors from dif-
ferent universities, incubators, and medical centers
in forming teams to learn the fundamentals of Lean
LaunchPad. After completing the course and gain-
ing soft entrepreneurial skills, students have a specific
understanding of market needs to inform future itera-
tions of the technology or of their commercialization

Adjunct

plans. After I-Corps, teams may move on to apply
for government grants, such as Small Business
Innovation Research (SBIR) and Small Business
Technology Transfer (STTR) grants, or to pursue
private funding. Alumni of I-Corps have also used
the learnings of the course to acquire initial custom-
ers and profits or to explore alternate applications for
their intellectual property, such as additional, novel
licensing opportunities.

Team Reporting Metrics

I-Corps was included in the American Innovation
and Competitiveness Act, which states that I-Corps
should continue to promote strong entrepreneur-
ship training and mentorship by investing in and
supporting female entrepreneurs. To support the
NSF’s mission of creating an inclusive community
of innovators, the NSF has extended this mandate to
include individuals from under-represented groups
(19). See the statistics reported to congress in the
NSF I-Corps 2021 Biannual Report related to par-
ticipation of I-Corps teams from under-represented
groups in Table 1. The effort to improve these num-
bers drove the motivation to increase participation
from HBCUs, create new courses, and forge relation-
ships such as the multi-university coalition currently
being discussed.
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Table 1. NSF I-Corps Reporting Metrics of Teams with Members from Under-Represented Groups

1

Year Program Start 2017-2018 2019 - 2020
Number of teams trained 1908 509 593

Teams with one or more 1012 (53%) 289 (57%) 366 (62%)
members from under-

represented groups

Number of individuals trained 1432 (25%) 437 (27%) 568 (30%)
who are from under-

represented groups

Number of Entrepreneurial 668 (30%) 207 (33%) 283 (38%)

Leads who are from under-
represented groups

Note: This report defines under-represented groups in science and engineering as individuals who identify as: 1) being a woman,
2) being Black or African American, American Indian, Alaska Native, and/or Native Hawaiian or Other Pacific Islander, 3) being of

Hispanic origin, and 4) being a person with a disability (19).

NSF I-Corps Hubs

The I-Corps Program was chosen as the key strat-
egy for tapping into the underutilized innovation
potential at the three collaborating HBCUs. The pri-
mary goal of I-Corps is to reduce the time and risk
associated with translating promising ideas and tech-
nologies from the laboratory to the marketplace.
Therefore, researchers and innovators at these HBCUs
could benefit from the I-Corps approach to explore
the commercial viability of their scientific outputs and
ideas by engaging in customer and industry discov-
ery. NSF has structured Hubs, built on the successful
I-Corps Nodes and Sites, to implement the I-Corps
Program (20). The term “Hub” refers to a consor-
tium of institutions, including the Lead and Partner
institutions. The I-Corps Hubs form the new opera-
tional backbone of the National Innovation Network,
a network of universities, NSF-funded researchers,
established entrepreneurs, local and regional entre-
preneurial communities, and other federal agencies.
The NSF I-Corps Hubs work collaboratively to build
and sustain a diverse and inclusive innovation eco-
system throughout the United States.

IMPLEMENTATION

After receiving NSF grant funding for the proj-
ect, the three collaborating North Carolina HBCUs
searched for an established and well-connected part-
ner to guide and assist them in project development
and implementation of I-Corps. They chose to part-
ner with the New York City Regional Innovation
Node (NYCRIN), one of first newly established NSF
I-Corps Hubs. The NYCRIN team assisted the North
Carolina HBCU coalition with the development of
syllabi and curriculum materials, provided coalition
projectleaders with training in the development and
delivery of the I-Corps program, supported project
staff in the utilization of course management tools
and software, made NYCRIN resources available,
connected coalition project leaders to the I-Corps
National Innovation Network, and facilitated expo-
sure and participation of coalition project leaders in
the National I-Corps program. The partnership has
been successful and beneficial for both parties and
could serve as a model for other HBCUs interested
in activating the innovation potential of students and
faculty. The keys to the success of the partnership
have been a relationship based on mutual respect,
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a genuine interest in engaging the innovation talent
of a diverse range of participants, and the experi-
ence and competence of all parties in working with
minority groups.

Mentor-Protégé Approach to Training the Trainer

Train-the-trainer is an educational model famil-
iar in professional development across a number of
disciplines, and its use spans community organiza-
tions, private industry, and U.S. government offices
(21). The purpose of train-the-trainer is to engage
master trainers in coaching new trainers, who are
less experienced with a particular topic or skill or
with training overall. A train-the-trainer workshop
can produce a pool of instructors who can then teach
the material to other people (22). One potential con-
cern is that information or knowledge may be diluted
when intermediate trainers are employed and another
is that the newly-trained trainers may not go on to
conduct training sessions (21). Mentoring is another
way adults gain new knowledge and skills. Mentoring
is a personal relationship in which a more experi-
enced individual acts as a guide, role model, teacher,
and sponsor in the development of a less experienced
protégé. The mentor-protégé model is deeper than
simply training the trainer, as the mentor provides
the protégé with knowledge, advice, challenge, and
support in the protégé’s pursuit of becoming a full
member of a particular community of professionals
(23). Similar relationships have been promoted in
graduate and public health education programs (23).
The I-Corps curriculum is based on the Lean
LaunchPad entrepreneurship methodology (24,25)
and was new to the HBCU project leaders. Therefore,
the NCATSU, NCCU, and WSSU coalition, with
NYCRIN partnership, was established to start up
and guide project activities in alignment with the NSF
I-Corps Program. The NYCRIN teaching team serves
as amentor to the NCATSU, NCCU, and WSSU coa-
lition project leaders (who are the protégés). This
mentor-protégé approach was an effective means
of developing the capability at the HBCU coalition
institutions to deliver the I-Corps curriculum to their
students, faculty, and staff as well as to build a pipe-
line of new HBCU I-Corps instructors to grow their
local teaching teams.

Mentoring is an intentional activity where
the mentor serves as a role model to the protégé,

conscientiously carrying out responsibilities while
actively engaging the protégé in growth-produc-
ing activities, providing guidance and feedback on
observed performance, and nurturing to foster the
full maturation of the protégé’s potential capabilities
(26). Consequently, there is a symbiotic relationship
between mentor and protégé, as they assist each other
to meet mutual objectives. There are distinct stages
in the mentor-protégé relationship, including initi-
ation, cultivation, and transformation. During the
initiation stage, challenging work begins, and the
protégé provides technical assistance to the men-
tor, while the mentor recognizes and encourages
opportunities for interaction centered on work-re-
lated tasks. During the cultivation stage, there are
frequent and meaningful interactions, where both
mentor and protégé derive numerous professional
and personal benefits from the relationship. During
the transformation stage, the protégé no longer needs
parent-like coddling, requires less guidance from the
mentor, and works more autonomously, so the rela-
tionship between the mentor and protégé becomes
more peer-like.

The NSF-funded project involved training proj-
ect leaders and other faculty from the coalition
HBCUs in the I-Corps teaching practices. The train-
ing followed a cyclical model in which a trainer, the
NYCRIN partner serving as the mentor, coached the
HBCU coalition group — the protégés — by grad-
ually guiding them through all aspects associated
with I-Corps teaching. HBCU coalition protégés
first served as observers to the NYCRIN teaching
team in a real I-Corps course provided to a cohort of
teams in a Regional I-Corps program. Then, in sub-
sequent I-Corps events, HBCU coalition protégés
joined the NYCRIN teaching team as adjuncts in a
co-teaching capacity. This mentor-protégé training
approach provides an immersive learning experience
for the HBCU coalition trainees while, at the same
time, delivering the I-Corps program to cohorts of
team participants who gain hands-on experience
in business model testing. In fact, I-Corps cohort
team participants’ satisfaction level was high for the
I-Corps course hosted by the project, which included
HBCU coalition faculty members serving as adjuncts
and observers. Facilitated by the NYCRIN teach-
ing team, HBCU coalition trainees engage in the
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planning and execution of the I-Corps teaching pro-
cess in preparation for becoming lead instructors
with their own I-Corps cohort teams and serving
as mentors to protégés from their own institutions.
This cyclic process offers a way to produce a larger
pool of diverse I-Corps trainers who can serve the
HBCU coalition institutions and the NYCRIN node.

Project Operation

Implementation of the mentor-protege project was
structured around several I-Corps training events
that occurred during the period from Fall 2020 to
Summer 2021. The key objectives for project imple-
mentation were the following:

1. Adapt the I-Corps and Lean LaunchPad
Methodology curriculum to HBCU settings
and populations;

2. Provide training for HBCU faculty members to
become instructors, advocates, and leaders in
I-Corps and the Lean LaunchPad Methodology;
and

3. Manage the delivery of cohorts of I-Corps Teams
consisting of HBCU students, faculty, and staft.

Figure 2 is a graphic depicting implementation of
the mentor-protégé model in the I-Corps training of
HBCU faculty.

The first training event was a Regional I-Corps
program hosted by the NCATSU, NCCU, and WSSU
coalition and conducted by the NYCRIN teaching
team. Other than being delivered virtually on Zoom,
this was a typical Regional I-Corps course, which
ran once a week for seven weeks from September 23
to November 4, 2020. The NYCRIN Node provided
the technical support and operational infrastructure,
including the IYE (InYourEcosystem) platform used
as the course management system. The participat-
ing cohort teams were recruited and selected from
the three NC HBCUs and from regional NYC uni-
versities. The initiation stage of the mentor-protégé
relationship was facilitated via this Regional I-Corps
event. Faculty (protégés) from the NCATSU, NCCU,
and WSSU coalition participated as observers of
the NYCRIN teaching team, who delivered the full
I-Corps program to the participating cohort teams.
The protégés observed the NYCRIN teaching team
as they delivered the whole I-Corps curriculum and
guided the participating cohort teams in experiential

learning — from customer discovery to company
building. Observers were initiated by studying the
syllabus and the course videos, being on orientation
calls where the NYCRIN teaching team reviewed the
run-of-show, attending pre-flight meetings before
each session, and participating in de-briefing meet-
ings after each session. No teaching responsibilities
were involved during this initiation stage.

The next training event was a National I-Corps
cohort conducted by the NYCRIN teaching team and
sponsored by the NSE. This National I-Corps pro-
gram was also delivered virtually and ran for seven
weeks, with one session per week, from January 13
to February 23, 2021. The participating cohort teams
were from universities all over the United States as
far south as Florida and as far west as Texas. The
cultivation stage of the mentor-protégé relationship
was facilitated via this National I-Corps event. The
protégés, the NCATSU, NCCU, and WSSU coali-
tion faculty, advanced from being observers to being
adjunct instructors to the NYCRIN teaching team in
a National I-Corps cohort. As adjunct instructors,
protégés were engaged more in the I-Corps train-
ing program by commenting on the Business Model
Canvases and presentation slides of the participat-
ing cohort teams, participating in the questioning
and critiquing of the participating cohort teams’ pre-
sentations, supporting the NYCRIN teaching team
during sessions in the form of active chats and back-
chats in the course management system, shadowing
cohort teams as they were guided through the I-Corps
program by NYCRIN teaching team members, and
participating in office hours for cohort teams with
NYCRIN teaching team members. NYCRIN mentors
further cultivated NCATSU, NCCU, and WSSU coali-
tion protégés by engaging them as adjunct instructors
and judges in other major activities of the NYCRIN
Node, such as regional innovation challenge competi-
tions and I-Corps short courses. As the cultivation of
protégés continued, they gained more I-Corps experi-
ence, contributed more to I-Corps programming, and
carried out more I-Corps program responsibilities.

The last training event was an adapted Regional
I-Corps course hosted and conducted by the
NCATSU, NCCU, and WSSU coalition teaching
team. The participating cohort teams consisted of
students, faculty, and staft from the three HBCUs.
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Implementation of Mentor-Protégé Model in I-Corps Training of HBCU Faculty
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Figure 2. The schematic outlines the features of the NC HBCU Coalition and NYCRIN mentor-protégé relationship.

The adapted Regional I-Corps event facilitated the
transformation stage of the mentor-protégé rela-
tionship, where the NCATSU, NCCU, and WSSU
coalition teaching team fully ran the show while the
NYCRIN mentors supported as adjunct instructors
and peers. The adaptations made for this Regional
I-Corps event were specific to the HBCU environ-
ment and participants. The event was scheduled and
held during the summer months when faculty and
students were free of academic year responsibili-
ties. This Regional I-Corps was delivered virtually
and ran for four weeks, with two sessions per week,
from June 2 to June 29, 2021. This schedule helped
to reduce conflicts with potential student summer
research and internship experiences, on which they
depended to generate income for themselves and
to cover their educational costs. This schedule also
minimized time taken away from faculty conduct-
ing summer research and generating summer salary
for themselves. In running the show for this adapted
Regional I-Corps, the NCATSU, NCCU, and WSSU
coalition teaching team recruited and selected par-
ticipating I-Corps teams, planned the run-of-show
sequence and adapted the course outline, taught the
I-Corps sessions, moderated presentations from par-
ticipating I-Corps teams, and provided office hours

to participating I-Corps teams. In addition, the
NCATSU, NCCU, and WSSU coalition teaching team
recruited faculty from their institutions to serve as
observers, orienting and mentoring them through
the adapted Regional I-Corps event. Therefore, this
mentor-protégé model is self-perpetuating: NYCRIN
mentors trained the NCATSU, NCCU, and WSSU
coalition faculty who contributed to Regional and
National I-Corps courses, and then those former
protégés recruited and trained new teaching team
members to assist in propagating I-Corps on these
HBCU campuses.

ON I-CORPS TEACHING TEAM DEVELOPMENT
Best Practices

Best practices were followed to facilitate the train-
ing of trainers by the teaching teams. To ensure
synergy, meetings were held prior to and after each
session. During the “pre-brief;” a review of what
would be presented, who would lecture, what must
be emphasized to the I-Corps participants, and what
their expected progress should be was covered. After
each session, the post-brief or “debrief” covered a
review of the needs of the participants based on their
team presentations, an assessment of what went well,
and a determination of whether any topic needed
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to be re-emphasized. Importantly, office hours were
also used to augment the training of observers and
adjuncts on how to guide I-Corps participants con-
comitant with individual teams receiving further
assistance.

Challenges

Challenges regarding time constraints, emphasizing
key points, and encouraging participants were evident
during all I-Corps program sessions. As is customary
amongst academics, members of the teaching team
had the challenge of meeting at a time conducive for
everyone. To circumvent this, meetings were often
held in the evenings when all members could attend.
The teachers were also challenged with emphasizing
to participants that they (i) were NOT selling their
product but discovering what their potential custom-
ers needed or wanted, (ii) were learning who their
customer(s) were, (iii) were testing to find the best
product-market fit, and (iv) were evaluating whether
revenues could be generated that would exceed costs.
It was found that it took at least 30 interviews for par-
ticipants to determine if they had a minimum viable
product (or service) and a potential consumer base
that would purchaseit. During this effort, I-Corps
participants sometimes had to pivot and often needed
help and stimulation to press on in finding a path for-
ward to a viable business model. The teaching team
served as a source of motivation, inspiration, and
encouragement for participants to stay on task and
endure to the end of the program.

Lessons Learned

Observers progressed to adjuncts and teachers
in less than a year by using the train-the-trainer
approach. A WSSU faculty I-Corps participant
received a lot of support from others in his depart-
ment and was even provided with leads when seeking
potential customers. This activity was also reviewed
favorably in faculty members’ annual evaluations.
Highlights included the development of the trainee
instructors into ecosystem program leads and the
tighter integration of ecosystem resources through
the incorporation of a What’s Next panel during the
finale. These results demonstrated the building of a
support network for local entrepreneurs.

ON |-CORPS PARTICIPANTS’ DEVELOPMENT
Best Practices

To ensure the interview questions were meaning-
ful and directed towards the best potential customers,
mandatory office hours allowed the teaching team to
advise the I-Corps participants in a more individual-
ized setting. Office hours were useful for encouraging
participants in the event they had to pivot from what
they initially thought about the value of their product,
technology, or service. Participants also needed guid-
ance in completing the nine blocks of the Business
Model Canvas (27,28) to help them determine if they
had a viable product that would yield a return on
investment. The Business Model Canvas allows the
participating teams the opportunity to use the scien-
tific method to validate or invalidate guesses made to
business components represented by the nine blocks
outlined in Figure 3.

Hence, over the course of six weeks, participants
gain enough in-depth knowledge to decide if they
want to proceed or not proceed toward business cre-
ation around their products.

Challenges

Although customer discovery using the Business
Model Canvas is a best practice, it is also a challenge
because of the amount of time required of I-Corps
participants. Participants had to present their find-
ings once a week in the course. When the I-Corps
sessions were held during the academic year, some
participating students and faculty on the teams faced
challenges attending all of the sessions, meeting fre-
quently with team members, utilizing the office hours
of the teaching team, and, most importantly, complet-
ing all of their customer interviews and the testing of
the full Business Model Canvas. Consistent exhor-
tation from the teaching team was needed to guide
participants away from trying to sell in their cus-
tomer interviews. This led to them uncovering what
their customers’ problems and needs were instead,
such that, at the end, most participants refrained
from selling. Participants also were challenged with
securing the requisite number of interviewees. This
was partly circumvented by advising participants
to ask a current interviewee if they could suggest
others who might possibly have similar problems
or needs. Interviewing telephonically or virtually
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in the era of a pandemic was also a challenge and
an opportunity. Generally, it is more difficult to
assess the behavioral cues of interviewees through
the phone or on a screen, yet the normalization of
virtual settings made both parties more accessible
and comfortable and allowed for flexible schedul-
ing of interview times. In addition, to ensure the
interview questions were meaningful and directed
towards the best potential customers, mandatory
office hours allowed the teaching team to advise the
participants in a more individualized setting. Office
hours were also useful for encouraging participants
in the event they had to pivot from what they initially
thought about the value of their product, technol-
ogy, or service. Ultimately, pressing participants to
complete the Business Model Canvas was critical to
their understanding of all aspects of a startup. This is
because the Business Model Canvas informs I-Corps
participants about nine blocks of business consider-
ations (Figure 3) that must be addressed in making
an informed decision regarding proceeding to the
next step towards business creation.

Lessons Learned

Providing a small stipend (29) of up to $1,500
for customer discovery showed support for par-
ticipants” efforts and fostered encouragement. In
addition, offering a shorter session (2.5 weeks) mit-
igated some of the program’ intensity while providing
enough training to help participants decide if they
wanted to take the more rigorous six-week course.
The shorter session required less interviews while still
helping participants design good interview questions
and determine the viability of their products.

Outcomes

The pre- and post-workshop surveys consisted
of the questions in Table 2. The Likert scale desig-
nated survey responses as 1) not at all, 2) somewhat,
3) neutral, 4) moderately, and 5) very.

Additional post-course survey questions were
asked as outlined in Table 3. The Likert scale desig-
nated survey responses as 1) not atall, 2) somewhat,
3) neutral, 4) moderately, and 5) very.

The quantitative results of the pre- and post-sur-
veys indicate substantial gains in participants’
confidence due to the I-Corps activities provided
by the project. Participants gained confidence in
the ability to validate a business model, establish
whether they have a good product-market fit, and
understand the importance of networking in entre-
preneurship. In addition, participants were satisfied
with the coursework provided, the teaching team pre-
sentations, and the discussions during the I-Corps
sessions. Participants felt the program was well-de-
signed and that the delivery was both organized
and, importantly, presented at the appropriate level.
Participants strongly agreed that they would take
a follow-up I-Corps course to further their overall
development as entrepreneurs. Participants were sat-
isfied overall with the learning experiences and the
operations of the I-Corps course, including team
presentations, office hours, and customer interview
findings. The most notable success was that two
teams from the projects Regional I-Corps courses
advanced to the National I-Corps level, each winning
$50,000 to continue moving their products toward
commercialization.
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Table 2. Evaluation Survey Results

Survey Item Pre Post
1-How confident are you that you can transition an idea to the marketplace? 22 3.40
2-What is your current desire/motivation to complete a STEM degree? 2.5 2.67
3-How much do you think networking plays a role in entrepreneurship? 3.8 4.60
4-How confident are you now that you have the skills to develop as an 3.0 4.00
entrepreneur?

5-How confident are you now that any product you produce will have 24 3.60

commercial success?

6-How confident are you now that your business can be validated in the 3.1 4.20
marketplace?

7-How confident are you now that you can establish a good product-market fit? 2.6 4.00
8-How confident are you now to compete for and win a $50,000 I-Corps team 2.2 3.60
grant?

Table 3. Evaluation Survey Results-Post Only

Survey Item Post Only
1-How likely would you be to recommend this program to others? 5.00
2-How likely would you be to take a follow-up course to the I-Corps Project? 5.00
3-How helpful do you think the Teaching Team presentations were to your 4.80
development?

4- How helpful do you think the Participant Team presentations were to your 4.20
development?

5- How helpful do you think the office hours w/Teaching Team were to your 5.00
development?

6- How helpful do you think the customer interview feedback was to your development? 4.75
7- How helpful do you think the business model canvas prep was to your development?  4.75
8- How helpful do you think the lessons learned in the presentation were to your 4.80

development?
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OUTCOMES
The following is a list of the noteworthy program

outcomes:

1. Completion of two NSF I-Corps cohort training
sessions — 21 participants

2. Completion of NSF Instructor Training Program
— eight faculty members

3. Development of a thriving collaboration
among the three participating North Carolina
Universities and NYCRIN

4. Validation of the market potential of partici-
pants’ ideas

5. Increased knowledge about technology entrepre-
neurship and commercialization, e.g., business
model development, customer discovery, etc.

6. Increased probability of grant success, e.g., SBIR
and National I-Corps

7. Expansion of participants’ networks

8. Recognition of the importance of stipends for
participants to support customer discovery, pro-
totyping, etc.

9. Increased capacity of HBCU students and fac-
ulty to explore the transition of research into
entrepreneurial ventures

CONCLUSIONS

Based on the outcomes of the two cohorts, it
is concluded that the mentor-protégé approach
described herein was very successful in achieving
its main goal of training HBCU faculty to inde-
pendently deliver the I-Corps curriculum to their
students. Unanticipated positive outcomes include
the creation of a new innovation ecosystem among
HBCUs in Central NC along with novel institutional
changes at each of the three universities. These results
will likely serve as the template for future innovation
ecosystem building efforts at similar minority-serv-
ing institutions classified as baccalaureate or master’s
colleges and universities.
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