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This case study explores innovative approaches to expand access to high-quality internships and improve
equitable student outcomes. It focuses on Lehigh University’s virtual Innovation Internship program,
partnered with the Nasdag Entrepreneurial Center and Epixego Inc. The program aims to address
challenges in traditional internships, such as hidden curriculum, false narratives, and unequal social
environments. By incorporating self-assessment of learning competencies and enhancing student agency,
the program doubled its capacity to 40 students. The study measured student self-efficacy, occupational
identity choice, and outcome expectations based on various factors. Results showed that students changed
internship preferences across occupation categories and experienced increases in entrepreneurial self-
efficacy (3%), occupational identity (7%), and perception of entrepreneurship education (4%). This
multifaceted approach demonstrates the potential for innovative internship designs to improve accessibility
and student development outcomes.
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LITERATURE REVIEW

Internships and experiential learning play a vital role in higher education. Experiential learning
approaches that integrate work experiences, such as internships, apprenticeships, and cooperative education
programs (co-ops), are widely acclaimed as highly effective and impactful practices that contribute
significantly to student success (Kuh, 2008). They help students discover the connections between their
academic majors and future careers and test out these interests and connections experientially, most
commonly through internships (O’Neill, 2010). Internships offer a multifaceted experience that caters to
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the diverse needs of students. (REF) For those still exploring their academic and career interests, an
internship provides an invaluable opportunity to gain exposure to organizations and industries that comprise
the professional landscape.

On the other hand, for students with a clearer vision of their career goals and academic pursuits, an
internship serves as a platform to put their learned concepts and principles into action by engaging with
authentic, hands-on scenarios that mirror real-life professional environments. It enables them to acquire
substantial professional experience and begin cultivating a network of contacts within their desired fields.
Regardless of their stage in the career exploration process, internships challenge students to take an active
role in shaping their short-term and long-term plans. (Binder et al. 2014) In the short term, research findings
have demonstrated that participating in internship experiences can yield several beneficial outcomes for
students, including improved academic achievement, heightened self-assurance in career-related choices,
enhanced employability prospects, and greater fulfillment within their chosen professional paths. (Hora,
2017). Engaging in alternative forms of experiential learning opportunities that integrate practical work
experiences, such as apprenticeship programs and cooperative education arrangements, also has benefits on
academic success and college enrollment (Amest & Claro, 2021) as well as job placement and starting
salaries (Main et al., 2019; Neyt et al., 2020).

Additionally, internships play a crucial role in entrepreneurial pedagogy. Entrepreneurship is vital in
driving economic value creation by fostering innovation, generating employment opportunities, and fueling
economic growth (van Praag & Versloot, 2007; van Stel, et al., 2005). The inherent nature of
entrepreneurship, characterized by uncertainty, ambiguity, action, and dynamism, suggests that an
experiential pedagogy is the most suitable approach for teaching the discipline in a university setting (Neck
& Greene, 2011). This pedagogical method requires learners to venture beyond the confines of the
classroom, applying relevant theoretical knowledge at various stages of the entrepreneurial process and
reflecting on the perceived outcomes. The fundamental concept behind experiential pedagogy is to mirror
reality by dissolving the boundaries between educational and professional life, allowing students to gain
practical experience that aligns with the demands of both the entrepreneurial and intrapreneurial world.

In a recent evaluation by the U.S. Department of Education’s Baccalaureate and Beyond Longitudinal
Survey, it was found that undergraduate students who participated in paid internships experienced a
predicted increase of $3,096 in their annual wages one year after graduation compared to those who did not
undertake paid internships (Torpey-Saboe et al., 2022). This finding highlights the significant positive
impact that paid internship experiences can have on the early career earnings of college graduates, providing
them with a substantial financial advantage in their first year of employment after completing their degrees.

The study also found that participating in internships and work-based learning was associated with
better outcomes based on the value of education in achieving goals. Despite the evident benefits of
internships, Torpey-Saboe et al., 2022 noted significant differences among racial/ethnic groups of college
graduates having access to internships. Under one-third of individuals who received a bachelor’s degree
stated they participated in a paid internship during their undergraduate studies, with white males being the
most likely group to have experienced a paid internship. The access gaps were also strong based on fields
of study, with participation ranging from 56% in engineering and technology to less than 40% in business
and 10% in general studies. Additionally, students from low-income backgrounds and those who are the
first in their families to attend college are disadvantaged when gaining practical work experience through
internships or other experiential learning opportunities. Work-based learning programs offer a powerful
solution to many job seekers’ challenges - gaining relevant work experience to secure employment
independent of familial history or prior social capital.

However, the cost of providing paid internships is particularly significant when considering the need
for a talent pipeline. While interns are the number-one way leading companies fill their early talent pipeline,
they can be prohibitive for startups. Nearly half of the interns hired by US businesses between 2021 and
2017 did not convert to full-time employees after their internship period (NACE, 2021). An average cost
of over $21,000 per intern represents a significant financial investment that fails to yield long-term returns
for companies (NACE, 2021). The fact that approximately 45% of intern spending essentially goes to waste
when college students leave and never return highlights a concerning imbalance and inefficiency in the
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internship process. It is, therefore, necessary to have employer-education partnerships that can scale such
internship experiences for STEM and non-STEM majors across racial and economic disparities.

This case study highlights the results of an industry-university-non-profit partnership between Lehigh
University, the Nasdaq Entrepreneurial Center, a non-profit institution supporting entrepreneurship, and an
Artificial Intelligence (Al)-Technology- Epixego Inc., for scaling access to entrepreneurial internships for
students across disciplines and backgrounds.

Content

This research was funded by the National Science Foundation’s (NSF) Directorate of Translational
Research and Technology Innovations Program of deep technologies—discoveries in fundamental science
and engineering. Epixego’s Inc.’s Artificial Intelligence (AI)- NSF supports based deep technology.

This project aimed to measure the impact of high-impact entrepreneurial internships designed to be
accessible to students from diverse backgrounds across race and socioeconomic strata at LU. Aspects of
‘designing’ the internship experience include (a) students visualizing individual self-competency from past
experiential and traditional pedagogies (competency-fingerprint), (b) demonstrating the pervasiveness and
transferability of competencies across disciplines and contexts, (internship suggestions based on
competency-fingerprint) (c) challenging cultural norms of entrepreneurship, with the types of startups and
their founders (Center’s community of entrepreneurs).

METHOD

LU’s Innovation Internship program is a high-impact, experiential learning opportunity facilitated
through a 3-credit course- for students seeking an integrated, real-world internship experience in
entrepreneurship, innovation, and/or social impact. Through LU’s partnership with the Center, startups that
are part of the Center’s vibrant startup community offer internship opportunities.

Competencies acquired during experiential learning are anticipated to translate into graduates’
employment (Martin et al., 2013; Unger et al., 2011; Baldwin & Ford, 1988). With an estimated cost of $1
trillion in voluntary turnover at companies in the US (Gallup, 2019), internships are the leading way for
companies to hire early talent (NACE, 2021).

The Innovation Internship program was made available to 41 undergraduate and graduate students at
Lehigh University from various disciplines through the project. 52 potential internship opportunities were
exclusively made available for this program through startups affiliated with the Center. Two surveys were
admin flustered to answer the following research questions- (a) ask students to identify the top 5 preferences
for an internship and their perception of being a ‘good fit” for each preference using a Likert scale; and (b)
ask students to self-assess their entrepreneurial education, self-efficacy, and occupational identity before
applying for an internship [pre], and after finalizing their internship [post]. Quantitative measures for
entrepreneurial education, self-efficacy, and occupational identity were adapted from Wardana et al., 2020,
Burnette et al. 2020, and NAS, 2019.

Research Question #1: Does designing internship programs that allow students to translate their learning
into competencies broaden participants’ understanding of skills and competencies, leading to changing
internship preferences?

Research Question #2: Does describing internship opportunities and student learning through
competencies increase students’ self-efficacy in applying for internship roles?

Research Question #3: How does increasing access to internship opportunities change perceptions of the
value of education and occupational identity when using competencies to discover roles?
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RESULTS AND DISCUSSION

Student participants viewed a coded set of job descriptions for each of the 52 internships, which formed
the control data set. The job descriptions contained the job title, job description, required skills, and a code
for the company name. Students also reviewed a collection of job internship preferences published as PDF
files, and each student identified up to five preferred roles with a self-perception of how good a fit they may
be for the role.

For the test data, each student completed their learning journey reflection on Epixego using a
competency vocabulary and visualizing their personalized competency fingerprint. Every startup created a
‘modified’ job description that included fields such as ‘the vision and mission of the company and the
‘required and desired competencies’ for the role. This information was used to develop a unique
competency fingerprint for the role. Each student had an automated personalized suggestion of internships
based on the best competency fingerprint match between the student and the role. Students then identified
up to five internship roles preferred and, for each role, indicated their self-perception of being a good fit.
The 52 internships were categorized into 12 different job clusters by LU’s program to align with LU’s
pedagogical boundaries, which are as follows:

WEB DEVELOPMENT
GRAPHICS/UI/UX DESIGN
SOFTWARE DEVELOPMENT
ELECTRICAL/COMPUTER ENGINEERING
DATA ANALYSIS/ML
MARKETING
PRODUCT DEVELOPMENT
BUSINESS DEVELOPMENT
. BUSINESS OPERATIONS

10. FINANCIAL ANALYSIS

11. ACCOUNTING

12. SUPERVISOR/ MANAGEMENT

Among the 41 students who participated in the internships, over 90% completed both the control and
test surveys (n=37). When student participants used a language of competencies to reflect on their learning
journey, their choice of internship preferences changed by 40%. In other words, students, on average,
changed 2 out of 5 internship preferences when using competency-based language to translate their learning
journey and internship preference. Additionally, the roles were in new job clusters compared to the control.
For example, students who initially selected ‘DATA ANALYSIS/ML’ internships selected
‘MARKETING’ or ‘BUSINESS DEVELOPMENT’ internships using a competency-based learning
reflection and translation of roles. The average self-efficacy for the new roles selected was 3 on a Likert
scale ranging from 1 = unlikely fit and 5 = likely fit.

These results support Research Question #1, indicating that when students translate their learning into
competencies, their internship preferences change up to 40% of the time compared to preferences purely
based on their majors.

For Research Question #2, the inferences of the results help clarify the finding. It can be inferred that
roles not selected the first time indicate roles where the candidate’s self-efficacy for the role would have
been 1 = unlikely fit. Given that the average self-efficacy for the new internship roles selected was 3, it can
be concluded that describing internship opportunities and student learning through competencies is likely
to increase the student’s self-efficacy.

Of the 41 students, 65% responded to a self-assessment of their entrepreneurial education, self-efficacy,
and occupational identity before the internship experience (n=27), while 39% responded (n=16) after being
placed in their internship. The results indicate a % increase in student entrepreneurial self-efficacy by 3%:
the extent to which students are confident about their entrepreneurial skills to complete various tasks and
projects; ~4% increase in the value of their entrepreneurial education; and a 7% increase in their
occupational identity. Occupational identity is a central, complex concept of career development that
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provides a sense of direction and meaning to career development (Lent, 1994). Many factors influence it,
including choice of education and learning and sociocultural perspectives. Sample questions to infer
changes in Occupational Identity include- “It is a high probability that in the foreseeable future, | will start
my own business.” This case study confirms the critical role of work-based internship experiences in
broadening occupational identities and intergenerational occupation persistence (Alonso-Carrera et al.,
2020).

TABLE 1
AVERAGE CHANGE IN STUDENT SELF-ASSESSMENT MEASURED BEFORE THE START
OF THE INTERNSHIP EXPERIENCE AND AFTER BEING PLACED IN THE INTERNSHIP

The average % change in student entrepreneurial self-efficacy 3.02%
The average % change in student perception of the value of entrepreneurial education 3.92%
The average % change in occupational identity 7.7%

For context, average scores of short-term interventional programs measuring higher education students’
academic self-efficacy vary between 1% - 20% (Walter et al., 2015).

The data from this project confirms the decisive role of internships and their design in allowing
programs to effectively dissolve the boundaries between educational and professional life, helping students
gain practical experiences that align with the demands of both the entrepreneurial and intrapreneurial world.

CONCLUSION

Our findings add to the evidence that work-based learning, particularly internships, can be designed to
be more accessible while also (a) helping students gain confidence in their learning journey and broaden
their understanding of competencies as relevant to internships; (b) providing the noneconomic benefit of a
stronger feeling of self-efficacy and potential goal achievement and career satisfaction. This case study
demonstrates an emerging model for work-based learning. Innovations in technology interventions, higher-
ed institutions, and non-profit entities with access to a diverse start-up ecosystem have developed a model
to expand access to internships to students who may not receive those opportunities. The ecosystem of
players brings a promising model to tackle the disparities in internship access and a nuanced exploration of
the benefits of such a partnership. One of the reasons for the lack of widespread availability of work-based
learning opportunities is the cost of administering such a program.

The growing number of startups in the Center are founded by underrepresented founders with a social
mission. Through the Center, the startups minimize their talent risk by working with an IHE channel, LU,
to nurture their early talent pipeline that aligns with an employer’s mission and vision.

A program such as LU’s Innovation Internship effectively facilitates the experiential learning
opportunity through a 3-credit course, allowing students new to experiential learning to develop their skills
as they learn. Ultimately, the program leverages technology (Epixego) to expand the program’s reach to
more students and dissolve the boundaries between educational and professional life through a competency-
fingerprint-enabled internship discovery and matching process. The technology has allowed LU’s
Innovation Internship program to double the number of students that the program accepts each semester.
With an average estimated $10,000 - 20,000 per student (ibid) for IHE to administer high-impact work-
based internships, programs become accessible only to a few ‘savvy’ students. Public-Private-Non-profit
partnerships, such as the one between Epixego-LU-the Center, offer a roadmap for upending the ‘hidden
curriculum’ (NAE, 2020) that perpetuates the status quo of uneven access to internships. They narrow the
disparity in internship participation based on majors, reflecting a field’s dominant norms, values, and beliefs
(Baker, 2000; Holland et al., 2001). When viewed through the lens of human capital theory, entrepreneurial
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education is a human capital investment, and entrepreneurial competencies are entrepreneurship-related
human capital assets (Nabi et al., 2017; Martin et al., 2013). With over 104 student applications for LU’s
Innovation Internship program in Fall 2024 and 168 new internships being offered at the Center, the cost
of scaling such impactful programs is significantly lower (<$10/student), thereby making such high-impact
programs more accessible to students and entrepreneurial startup founders. This case study provides a way
to increase access to internships, thereby unleashing human capital development for the Future of Work.

The study has some limitations, especially concerning the applicability of this model in other
geographies and work-based learning programs such as co-ops, apprenticeships, and the analysis techniques
used to analyze the data, which has room for further iteration and improvement. Future studies can include
a mixed-methods study, including qualitative and quantitative methods. Despite this, the findings prove the
effectiveness of transforming and scaling entrepreneurial education and work-based entrepreneurial
internships through mutually beneficial private-public-non-profit partnerships. This case study justifies the
argument that brokering connections between education and work needs to increasingly be a part of a
broader undergraduate education in the United States.
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