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Résumé

Cette étude porte sur de nouvelles possibilités en matiere d'‘éducation a I'entrepreneuriat.
Avec I'émergence des universités entrepreneuriales, les dirigeants d'université
commencent a accorder plus d'attention a la promotion de I'entrepreneuriat par les
étudiants. Cependant, la recherche sur I'éducation a 'entrepreneuriat s'est davantage
orientée vers les activités des enseignants et a négligé I'écosysteme de I'entrepreneuriat
autour de l'université et son role dans I'éducation de I'entrepreneur. Cet article vise a
présenter de nouvelles possibilités pour I'éducation a I'entrepreneuriat dans cette
perspective écosystémique. La méthode utilisée consiste en une étude de cas du
Massachusetts Institute of Technology et les résultats montrent des pratiques éducatives
qui vont au-dela du modele classique des salles de classe, impliquant des activités
dirigées par des étudiants, des programmes de mentorat, des concours et autres. Les
cours basés sur des projets, les activités basées sur I'expérience et les activités actives
sont bien couvertes par les données présentées. Dans les discussions, nous présentons
également un modele d'organisation des efforts d'éducation a I'entrepreneuriat et
comparons nos résultats avec ceux d'études antérieures sur les universités entrepreneuriales
suédoises. La conclusion renforce le besoin de voir I'éducation a I'entrepreneuriat a
travers le prisme des écosystemes, soulignant les opportunités pour de futures études.

Mots-clés: universités entrepreneuriales, Université, entrepreneuriat, écosystemes
d’entreprise, éducation a I'entrepreneuriat, éducation, innovation, culture entrepreneuriale,
spin-offs, création d'entreprise, MIT, Massachusetts Institute of Technology

Resumo

Este estudo é sobre novas possibilidades do ensino do empreendedorismo. Com o
surgimento das Universidades Empreendedoras, académicos e gestores universitarios
passaram a dar mais atencdo a promocao do empreendedorismo entre os
estudantes. No entanto, a pesquisa em educagao para o empreendedorismo
tornou-se mais orientada para atividades de professores e negligenciou o ecossistema
de empreendedorismo em torno da universidade e seu papel na educacdo de um
empreendedor. Este artigo tem como objetivo apresentar novas possibilidades para o
ensino de empreendedorismo a partir dessa nova perspectiva. O método foi um Estudo
de Caso do Massachusetts Institute of Technology e os resultados mostram praticas
educacionais que vao além do modelo classico de salas de aula, envolvendo atividades
lideradas por estudantes, programas de mentoria, competi¢des de negdcios e outros.
Cursos baseados em projetos, atividades baseadas em experiéncia e metodologias
ativas também sao cobertos neste estudo. Nas discussdes, apresentamos um modelo
para organizar esforcos voltados ao ensino de empreendedorismo e comparamos
nossos resultados com outras pesquisas sobre universidades empreendedoras suecas.
A conclusao reforca a necessidade de ver o ensino do empreendedorismo através das
lentes dos ecossisternas, destacando oportunidades para futuros estudos.

Palavras-chave: universidades empreendedoras, universidade, empreendedorismo,
ecossistemas empreendedores, educacdo para o empreendedorismo, Educacdo, inovacao,
cultura empreendedora, spin-offs, criacdo de empreendimentos, MIT, Instituto de
Tecnologia de Massachusetts
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AHHOTaumA

HacTosulee nccnepoBaHvie NocesALEHO HOBBIM BO3MOXKHOCTAM B chepe
npennpuHYMaTenbCckoro obpazosaHua. C NosBeHWeM NpeanpYHNMATENbCKNX
YHUBEPCUTETOB, COTPYAHUKM aKagemuii U MHCTUTYTOB CTanuv yaensatb bonee
NPUCTanbHOE BHUMAHWE Pa3BUTUIO HABBIKOB MPeAnpUHUMATENbCTBA Cpeau
CTyaeHToB. TeM He MeHee, UCCNefoBaHNA B chepe npeanpuHUMaTeNbCKOro
00pa3oBaHNsA OKa3annUch B GOMbLeR CTeNeHV OPUEHTUPOBAHBI Ha MPenoaaBaTeNbCKyto
[eATeNbHOCTb, YNYCTUB 13 BULY NPeanpUHUMATENbCKYI0 SKOCUCTEMY YHUBEPCUTETA U ee
posb B 0byUeHUM NpeanpuHUMaTens. B faHHOM CTaTbe 13yyeHbl HOBbIE BO3MOXKHOCTM
npeAnpPUHUMATENBCKOrO 00Pa3oBaHNsA C MO3ULMIN IKOCUCTEMbI. B paboTe ncnonb3oBaH
npumvep MaccauyceTtckoro TexHonornueckoro VIHCTUTYTa, KOTOPbIN NpeacTaBnaeT
06pa3oBaTesibHble MPOrPaMmMbl, OTIMYAIOLWIMECS OT TEX, KOTOPble TPaAWLIMOHHO
NpenofaloTcs B CTeHaX yuebHbIX KabMHETOB, 1 BKIOUAIOT KOOPAUHUPYEMbIE
CTYAEHTaMV MPOEKTbI, MEHTOPCTBO, KOHKYPChI U Mpoyee. B mofobHble Kypchl BKIOUYEHS!
NpaKTUYeCKne 3aHATUA, MPOEKTHaA 1 CaMoCToATeNbHaA paboTa. B 0bcyxaeHUM Mbl
TakxKe NPeACTaBUIn MofeNb NpeanpPUHIMATENBCKOrO OOPYYEHMA B OPraHn3aLmnsax 1
CPaBHWIW C pe3ynbTaTamu APYroro Halero UccnenoBaHus, NocBALEHHOrO
npeanpuyHUMaTenbCKim yHuBepcuTteTam B LLBeunu. B 3aknioueHn caenaH BbiBOS

0 HeoOXOAMMOCTU MOAAEPKKM NPEANPUHUMATENBCKOTO 00Pa30BaHUsA C yUeTOM
OKPYKatOLLEN 3KOCUCTEMBI, UTO By[eT NPeACTaBNeHO B AaNbHENLLIMX NCCNefOBaAHMIAX.

KnioueBble cnoBa: npeanpuHUMaTenbCkie YHUBEPCUTETb, MPEANPUHNMATENBCTBO,
npeAnpUHUMATENbCKas SKOCUCTEMA, MPeanpUHUMATENbCKoe 0bpa3oBaHKe, MHHOBALIWY,
npeanpUHUMaTENbCKas KynbTypa, CnH-odd, Co3aaHne COBMECTHBIX npeanpuAaTvn, MIT,
MaccauyceTTCKmm TeEXHONOTNYECKNIA MHCTUTYT

Resumen

Este estudio trata de nuevas posibilidades en educacion empresarial. Académicos y
administradores universitarios han comenzado a prestar mas atencion al fomento del
espiritu empresarial entre los estudiantes. Sin embargo, la investigacion en educacion
empresarial se orientd mas hacia las actividades docentes y descuido el ecosistema
de emprendimiento en torno a la universidad y su papel en la educacion del
emprendedor. Este articulo tiene como objetivo presentar nuevas posibilidades
para la educacion empresarial desde una perspectiva del ecosistema de innovacion.
Estudiamos el Instituto de Tecnologia de Massachusetts (MIT) y observamos practicas
educativas que van mas alld del modelo clasico de aulas, y que incluyen actividades
dirigidas por estudiantes, programas de mentoria, competencias y otros. Observamos
también el contenido de cursos basados en proyectos, las actividades basadas en la
experiencia y practica. También presentamos un modelo de organizacion de esfuerzos
de educacion empresarial y comparamos nuestros resultados con otras investigaciones
sobre universidades empresariales suecas. Nuestra conclusion es que el enfoque de
ecosistemas es superior para la educacién empresarial.

Palabras clave: universidades emprendedoras, Universidad, emprendimiento,
ecosistemas emprendedores, educacién empresarial, educacion, innovacién, cultura
emprendedora, spin-offs, creacion de empresas, MIT
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Multilingual abstract
Please see Additional file 1 for translation of the abstract into Arabic.

Introduction

Starring the public policies of countries and specific regions, entrepreneurship has be-
come an important agenda due to its direct relationship with economic development
and national prosperity (Lerner 2010; Acs and Amorés 2008). Entrepreneurship and
innovation, as also pointed out by the classics (Schumpeter 1942; Drucker 1985), lead
to job generation, industry reinvention, efficiency gains, regional competitiveness, and
other aspects. This argument reinforced the need for policymakers thinking holistically,
especially about the role of a complex set of agents in creating a vibrant region towards
the development of new, and more innovative, businesses.

Among many of these actors involved in entrepreneurial ecosystems—such as
government agencies, corporations, funding bodies, and cultural factors—universities
are highlighted due to its role in the increased intensity of knowledge involved in in-
novative businesses (Etzkowitz and Leydesdorff 2000). According to Etzkowitz (2013),
much has evolved in (i) support mechanisms to venture creation (with the advent of
new practices and processes), (ii) the role of the university and its relationship with
knowledge spillover (with programs more permeable to the demands of the industry
and new organisms encouraging innovation within the academic walls), and (iii) the
willingness and involvement of students and teachers in the creation of new businesses.
Despite this, some scholars point out that current research has paid little attention to
entrepreneurship education and the development of the entrepreneurial student
(Hayter et al. 2017).

Today, a university seeking a more entrepreneurial orientation through entrepreneur-
ship education will find research either in highly cited papers with a limited focus on
the role of professors or in different pedagogical approaches with little uniformity or
consistency (Rasmussen and Serheim 2006). Examples can be found in excerpts from
seminal articles on entrepreneurship education, such as Kuratko’s (2005) analysis on
the emergence of entrepreneurship education, with its conclusions being an
educator-centered call to action.

In this case, the emergence of the entrepreneurial university brings with it new possi-
bilities for entrepreneurship education. No longer limited to classrooms, the spaces of
entrepreneurship education have expanded to laboratories, experiential activities, men-
toring networks, and other ecosystem players. As pointed out by Etzkowitz (2013),
many universities may be neglecting their possibilities of supporting entrepreneurship
and having functions being replaced by transformative grassroots movements from its
own ecosystem. What we seek with this study is to present entrepreneurship education
in an ecosystem perspective—considering that entrepreneurship can be taught beyond
the classroom and viewing the entrepreneurial university as an agent that offers several
possibilities in this regard. Understanding that the Massachusetts Institute of Technol-
ogy (MIT) was a good model of engaging the ecosystem around fostering entrepreneur-
ship among students (O’Shea et al. 2007), we saw the opportunity of doing a research
around this university model. Therefore, the main research question orienting the study
is “how can MIT’s entrepreneurial university model contribute to current research in
entrepreneurship education?”
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Thus, we set forward a case study about the way that the Massachusetts Institute of
Technology is developing its entrepreneurship education activities. Data were col-
lected through an immersion at MIT’s ecosystem, involving 17 in-depth interviews,
secondary data, and photographic records. The next sections will be as follows: the
second section with the theoretical foundations for our research, the third section
presenting the methods that we used, the fourth and fifth section to present our
results and discussions on it, and the sixth section will give readers the final

conclusions.

Theoretical framework

The emergence of the entrepreneurial universities

Having its foundations on the shoulders of giants such as Schumpeter (1942) and
Drucker (1985) and advancing to more recent authors such as Acs et al. (2008), Lerner
(2010), Aparicio et al. (2016) and Isenberg (2010), the premise that entrepreneurship
positively revolutionizes economies is sustained. However, this understanding is not
enough and brings with it other questions: how to stimulate entrepreneurship for
regional development? Which agents are involved and how do they go about it? What
are the best practices and main mistakes? These questions have been worked on in the
literature, and, nowadays, a good body of research can already be found bringing reflec-
tions for each topic (Fritsch 2008). But other questions still have a broad range of dis-
cussion, especially when deepening the role of universities in entrepreneurship
ecosystems. This moment in the current research is well covered by the work of
Guerrero et al. (2016a, 2016b).

Following the development and advancement of higher education institutions, it is pos-
sible to see universities maturing their missions and developing arms with more entrepre-
neurial orientations—what has been called the emergence of the entrepreneurial university
model (Etzkowitz and Leydesdorff 2000; Steffensen et al. 2000; Rothaermel et al. 2007).

By definition, an entrepreneurial university “provides an adequate environment for
the university community that serves as a conduit for entrepreneurial initiatives that
will contribute to long-term economic and social development through its multiple
missions” (Guerrero et al. 2016a, p. 106). To dissect the research around the entrepre-
neurial universities, O’Shea et al. (2007) presents four perspectives commonly used in
academic works:

(i) Studies that emphasize the role of individuals (personality, motivation, entrepreneurial
behavior, etc.) in the business creation;

(ii) Studies rooted in the social sciences highlighting the impact of the environment on
the emergence of companies, dealing with points such as university infrastructure,
the research quality, and resources availability;

(iii) Studies focused on cultural aspects and social norms, which points to the aspects
related to entrepreneurial mindset and the impact of behavioral consensus—the
development of a common thinking among peers due to an alignment of the selection
of new scholars and the dissemination of this mindset through socialization;

(iv) Studies exploring the impact of wider forces, such as the economy, regional
elements, and local legislation.
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It is important to notice that the four perspectives are not mutually exclusive. On the
contrary, they are just the result of a big picture—with complex relationships that are
commonplace in social studies.

On the role of universities in entrepreneurship education, Rasmussen and Wright
(2015) point to three individual competencies that can be fostered by higher education
institutions: (i) opportunity development competency, being the ability to recognize and
exploit opportunities in scientific research; (ii) championing competency, being the ability
to develop a business vision and convince others to contribute; and (iii) resource acquisi-
tion competency, being the ability to organize resources in the exploration of opportun-
ities. For the authors, this competence building can occur in several levels and
organizations, such as central university management, technology transfer office, labora-
tories, and student/alumni bodies. This diverse set of agents involved brought another
concept around the emergence of entrepreneurial universities: the university-based entre-
preneurial ecosystems (Fetters et al. 2010).

The role of independent organizations in the university ecosystem, such as student-led
groups and entrepreneurship centers, has been prominent in recent research, especially in
debates about the power of autonomous movements in changing universities (Clark
2004). Examples are becoming well recognized, such as the StartX case in Stanford
(Etzkowitz 2013) or entrepreneurship centers at the International Institute of Information
Technology, at the Utrecht University, and at MIT (Jansen et al. 2015). This attention to
the ecosystem of an entrepreneurial university leads us to the search of the present study:
to better understand the educational roles performed by these various agents of an entre-
preneurial university ecosystem.

Although there is a good body of recent studies on the contribution of universities
on entrepreneurship ecosystems (Guerrero and Urbano 2012, 2014; Jansen et al. 2015;
Rasmussen and Wright 2015), we understand that this quest around entrepreneurship
education in an ecosystem perspective could be better explored. For example, Hayter et
al. (2017) brought attention to the lack of studies focused on the relationship between
entrepreneurship and individuals at universities and developed their studies for the
Journal of Technology Transfer around the role of graduate students on academic
entrepreneurship.

Entrepreneurship education from an ecosystem perspective

For more than a decade, the “can entrepreneurship be taught?” debate has come to an
end with studies showing that, yes, entrepreneurship can be taught (Kuratko 2005;
Gorman et al. 1997). This reinforces the message written by Peter Drucker apud Kurato
(2005, p.580): “The entrepreneurial mystique? It’s not magic, it's not mysterious, and it
has nothing to do with the genes. It's a discipline. And, like any discipline, it can be
learned.” The main premise behind the argument that entrepreneurship could not be
taught was a misunderstanding about educational concepts.

In this misunderstanding, the image around education was limited to teaching into
the classical model of classrooms: one teacher in front of a classroom using lectures
and readings to teach concepts and theories. Naturally, this could not cover behavioral
and other important aspects of an entrepreneur’s self-efficacy, such as resilience and
marketing skills. Nowadays, the most cited studies on entrepreneurship education are
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still focused on the classic teaching model, bringing to the professor the responsibility
of the student’s behavioral modification process (Heinonen and Poikkijoki 2006;
Kuratko 2005; Katz 2003; Gorman et al. 1997).

On the basis of learning studies, we will find definitions such as Boyd and Apps’
(1980), who argue that learning is a process of behavior modification through the ac-
quisition or alteration of knowledge, skills, and attitudes. Another well-established edu-
cational framework can be used: as highlighted on the Encyclopedia of Curriculum
Studies (Kridel, 2010), Coll’s taxonomy (Coll and Edwards 1997) proposes that a stu-
dent can have conceptual, procedural, and attitudinal learning outcomes. Reinforcing
this point of view, the seminal article of Kraiger et al. (1993) brings an educational
framework that divides learning into cognitive, skill-based, and affective outcomes.
Using these frameworks to analyze entrepreneurship education, it becomes easier to
understand that the classical view of teaching only covers a minor aspect of entrepre-
neurial competencies, the knowledge/cognitive aspect, usually ignoring skill-based and
attitudinal aspects. The question that lies here is “what can be done for educating en-
trepreneurs beyond the classical model of teaching?” Some authors have sought to
bring good answers.

Pointing to beyond the classroom model, studies have stressed new ways of teaching
entrepreneurship, such as student learning from concrete university experiences or
even creating a company and learning along the way (Sullivan 2000; Rasmussen and
Serheim 2006; Kolb and Kolb 2009). Politis (2005), influenced by Kolb’s (1984)
experience-based learning approach, proposes a framework in which the entrepreneur
goes through concrete experiences, which usually happens beyond the classroom walls,
and learns after reflecting on it. Seeking to overcome the distance between the class-
room and the practice-based learning, Neck and Greene (2011) built a pedagogical
portfolio oriented to the construction of activities for reflective practice—ranging from
simulations and games to the creation of real companies. Proposing a broader frame-
work, some authors have recently made use of Triple Helix framework to build upon
(Mandrup and Jensen 2017; Blenker et al. 2006).

For Klofsten (2000), the entrepreneurship education in an entrepreneurial university
is based on three pillars: (i) the existence of an enterprising culture that permeates the
students’ universe in order to awake greater motivation around the subject; (ii) courses
with specific entrepreneurship contents, such as financing, legal environment, and
others; and (iii) training programs focused on individuals who want to set up their own
business. The model dialogs with the proposals of St-Jean and Audet (2009), which
places the learning of the entrepreneur supported by three ways: the affective, relative
to values and motivations; the cognitive one that works with formal concepts and
knowledge organization; and the skill-based, more related to the technical mastery.

All of these studies carry the understanding that entrepreneurship education needs to
undergo more practical activities, through a learning-by-doing process, especially in the
development of competencies such as teamwork, resilience, and creativity.

At this point, we can connect the ecosystem perspective on our theoretical frame-
work. Integrating other elements of a university, Rasmussen and Serheim (2006)
present the role of diverse organizations in the building of a comprehensive educational
structure for entrepreneurs on Swedish universities. For the authors, organizations such
as Entrepreneurship Centers, Innovation Laboratories, Entrepreneurship Programs, and
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specific schools can build what they call active learning, with the entrepreneur coming
out of passive learning models (e.g., case-based learning or traditional classes) and im-
mersing in active-learning processes (e.g., creation of a real company). For this kind of
real-life learning through a new business creation, some authors reinforce the role of
mentorship in fostering personalized learning processes with specific guidance and
emotional support (St-Jean and Audet 2009; Deakins et al. 1998).

The advancements on entrepreneurship education theory point to a clear transition: (i)
students learning inside classrooms according to the teacher pedagogical choices; (ii) stu-
dents learning through practical experiences and their own reflections on the process; and
(iii) students learning with real-life venture creation followed by mentor guidance.
Although they are different approaches, we understand that they are not mutually exclu-
sive. The best practices seem to live in the intersections with complementary institutional
arrangements in the entrepreneurial university (Rasmussen and Serheim 2006).

It is important to notice that, when it comes about learning, it is common that an edu-
cational approach does not cover the role range of competencies of an entrepreneur. For
example, a project-based classroom that focuses on learning mechanics concepts through
the building of a little car is expected to educate a future entrepreneur on technical know-
ledge and tools mastering. In the same way, Kraiger et al. (1993) and St-Jean and Audet
(2009) highlight that the development of technical skills does not occur so intensely on
mentor-driven education. The theory thus shows that this horizon of different educational
approaches should be designed in a complementary way, seeking to cover the whole set of
entrepreneurial competencies with a comprehensive structure in mind.

This need for complementarity reinforces Rasmussen and Serheim’s (2006) argu-
ments: “there are little uniformity and considerable diversity regarding objectives, phil-
osophy, content, pedagogy, and outcomes” on entrepreneurship education. In this
context, we saw that the model of MIT’s entrepreneurship education could be an
opportunity to find greater clarity regarding good practices. This led us to the research
question that permeates the present study—how can MIT’s entrepreneurial university

model contribute to current research in entrepreneurship education?

Research orientation and methods

With the current research leading us to the research question around entrepreneurship
education at MIT, we sought to delineate a focused primary objective: to analyze new
possibilities for entrepreneurship education with data collected through interviews and
other records at MIT’s ecosystem.

The study was a case study research (Eisenhardt 1989) realized in an immersion at the
Institute, and data collection was conducted through in-depth interviews complemented
with photographic records, institutional documents analysis, and non-participant observa-
tion. It was sought to conduct 17 interviews with those responsible for MIT’s organiza-
tions or at least members who had an understanding of the location activities, processes,
and history. To provide greater consistency in the production of the study, some scientific
premises were followed based on Eisenhardt’s proposals:

— Multiple investigators: two researchers, from different fields of knowledge,
participated in the research, in order to bring complementary visions and reduce
individual biases.
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— Multiple data collection methods: In addition to the central method of data collection,
in-depth interviews, the present study relied on non-participant observation of MIT
environments and photographic records, as well as primary and secondary
information present in institutional materials of the visited environments.

— Data overlapping: the joint collection of data generating an overlapping is one of
the points advocated as important in creating information consistency. For this
article, overlapping was sought through field notes, interview transcription, and
written sources of knowledge.

Data analysis was done using Stake’s assumptions (Stake 1978) oriented to allow the
descriptive depth presented in the case to bring the absorption as a product of the
reader’s own experience in navigating the study, as he points out:

“What becomes useful understanding is a full and thorough knowledge of the particular,
recognizing it also in new and foreign contexts. That knowledge is a form of
generalization too, not scientific induction but naturalistic generalization, arrived
at by recognizing the similarities of objects and issues in and out of context and by
sensing the natural covariations of happenings.” (Stake 1978, p. 6)

Results: the case study on entrepreneurship education at MIT

Understanding that relevant publications have already been produced specifically on
the entrepreneurship phenomenon at the Massachusetts Institute of Technology, we
could not fail to open the case study with those publications.

Etzkowitz (2003), in his book “MIT and the Rise of Entrepreneurial Science,”
describes the historical process of building MIT as a scientific and entrepreneurial role
model. Briefly, this historical process can be read in the following stages: (i) the
idealization of the Institute and its applicability-oriented mission, being a land grant
university model, and its debates heading to an industry permeable modus operandi
(the controversy surrounding the consulting activities practiced by teachers being one
of the best representations of this); (ii) the intensification of research activities and the
relevance growth of MIT at World War periods—highlighting the Institute’s ability to
respond to governmental demands with agility and to organize strong resources for ef-
fective technological development; and (iii) finding the commercial value of research,
unfolding into the creation of regulations, institutional actors, good practices, and the
emergence of corporations, spin offs, and the New England entrepreneurial ecosystem
in general. The book highlights one of the positions of MIT’s founder, William Barton
Rogers, in his period of idealization of the Institute:

“In a carefully thought out charter document written in 1846, Rogers wrote that:
‘There is no branch of practical industry, whether in the arts of construction,
manufactures or agriculture, which is not capable of being better practiced, and even
of being improved in its processes through the knowledge of its connections with
physical truths and laws and therefore we would add that there is no class of
operatives to whom the teaching of science may not become of direct and
substantial utility and material usefulness.” (Etzkowitz 2003, p. 21)
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Other studies have been developed around understanding MIT’s ecosystem, some
with more attention to the historical process and the evolution of MIT numbers
(Roberts et al. 2015; Roberts and Eesley 2011), while others sought to dissect the prac-
tices of the Institute to better understand the agents involved and good practices in
general (O’Shea et al. 2007; Liithje and Franke 2002; Jansen et al. 2015). For O’Shea et
al. (2007), eight factors underlie MIT’s success in venture creation: (i) science and en-
gineering resource base, (ii) industry funding of research, (iii) quality of faculty, (iv)
organizational characteristics, (v) university mission, (vi) faculty culture, (vii) history
and tradition, and (viii) MIT’s location. More recently, Hayter et al. (2017) proposed an
analysis on the role of graduate students in the development of MIT’s spinoffs, and
their assessment about the lack of studies on entrepreneurship education led us to
build this article.

Data analysis on entrepreneurship education at MIT

Our research immersion was aimed to understand the MIT entrepreneurship ecosys-
tem, especially the way that programs and services are designed to foster entrepreneur-
ship education inside the campus. With the data collected, we saw an interesting
pattern on entrepreneurship education: a set of efforts that are being made to build a
“builder mindset” in students. In this builder mindset, we have entrepreneurial compe-
tencies, science, and engineering knowledge, a culture of discovery and experimentation
and a solid foundation of work ethics. We then separate our data in three main educa-
tional unfoldings: classrooms, complementary activities, and real-life entrepreneurship
support. The topics below present a deepening of the data.

Project-oriented classes and the role of MIT’s professors

Although much has been said that entrepreneurship cannot be taught in classrooms,
some important aspects of training an innovative and entrepreneurial MIT student
happens “inside” classrooms (that expands to the whole campus and beyond). The big
difference lies in the way that technological entrepreneurship competencies are built.
In our research, we realize that the Institute has been a pioneer in building
project-oriented classes that stimulate teamwork, mastering advanced tools, and
systemic thinking in product building or organizational development.

The role of teachers demonstrated to be very important in this innovative approach
at MIT classes. Generally speaking, the interviewees emphasized this project-based ap-
proach to education—usually with classes that are very oriented to building things and
with a large volume of activities held in laboratories and workshops. In both under-
graduate and graduate disciplines, there is also a cultural element to be highlighted: the
involvement and passion of teachers in building things, reinforcing the motto of hands
and minds working together (mens et manus). For an in-depth analysis, some of the
courses cited in interviews received more attention, with information also collected
from institutional materials. The most emphasized in interviews are explored below.

e How To Make (almost) Anything (MAS.863): This course is one of the most
coveted at MIT due to its “free and fun” hands-on approach. Students here can

develop their own projects without any judgment of commercial viability or market
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desirability. For these projects, digital manufacturing concepts are introduced to
students, which include the use of rapid prototyping tools, equipment, and machines
such as 3D printers, laser cutters, and milling cutters. During the semester, students
also have to build a website to register the project development notes and
lessons learned.

e How to Make Something that Makes (almost) Anything (MAS.S62):

This course aims to show students that they can build their own machines
that are capable to build what they need. Throughout the course, the students
also develop a machine project, and most parts of the activities are held at
MIT’s fab labs and workshops.

e Product Engineering Process (2.009): Students form large teams to solve a
problem and receive all necessary support and resources (including $5000 for
materials, a team of instructors, and access to laboratories) to construct a
technological product that will be presented at the end of the semester at a
grand event for an audience of more than a thousand people and online
broadcasting. Despite the high workload and difficulty level of the course, it
stands out among the students as a fun course. During the semester, various
competitions are held in and outside the classroom, ranging from dismantling a
product to create a panel of components and their suppliers to immerse
themselves in another reality with garden-set scenarios to build a vehicle. Being
a comprehensive class, students learn prototyping, physical construction, project
management, communication, and design.

e Tangible interfaces (MAS.834): Course content explores man-machine interaction
and discussion of materials engineering. During the first hour of class, the teacher
brings a special guest who, in addition to publicizing their projects in the area,
explains where their motivations came from and the ideas for these projects.
According to one interviewee, these contents collaborate showing to students that
it is possible to find other applications for the same technology or showing that
failures are part of the process of being innovative.

e New enterprises (15.3901): Aims to educate the student as an entrepreneur through
practical activities such as “Take an Entrepreneur to Dinner” where students need
to access and interview an entrepreneur and develop a business model. Its content
follows the steps of MIT’s Professor Bill Aulet book—“The Disciplined
Entrepreneurship” (Aulet 2013).

e Science Fiction to Science Fabrication (MAS S95): This course explores creativity
through science fiction films and books. For example, students need to watch Star
Wars and find specific insights about technologies from that universe, predicting
potential problems caused by such technologies—and its reflections should be
supported by real data. The course was presented as a great exercise of critical and
innovative thinking.

e Start MIT: A 2-week course offered during the independent activity period
of January in which students are introduced to the Boston and Cambridge
entrepreneurship ecosystem and also to programs and opportunities offered
by MIT. In addition, it contains inspirational activities such as lectures and talks
with entrepreneurs and hands-on activities where students work on their own
projects with mentorship support.
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In this sense, we have conceptual learning through reading materials, lectures and
project research, and a lot of instrumental learning using machines or creating new
technologies. Other competencies, such as resilience, focus, creativity, problem solving,
and teamwork also showed up very frequently in our data.

Experience-based learning through individual exploration
Since the proposal of experience-based learning is behavior change that happens when
the student goes through some kind of concrete experience and reflects on the conflicts
generated by it (Kolb 1984), it is important to note the role of complementary activities in
the education of an MIT student. An important premise of the Institute is that the student
discovers itself through the experimentation of several activities, giving him autonomy in
the choice of their experiences. One thing to note is the institution’s policy of “pass or no
record” in freshman year. Aiming at the process of autonomous discovery, first-year stu-
dents can enroll in a variety of courses and activities—and if the consequences of poor
choices result in failed grades, this does not appear in his academic record or affects his
GPA. The positive impact of this policy has already been presented in another study dis-
cussing innovation training (Newman and Amir 2001).

As a result of fostering student autonomy and supporting entrepreneurship move-
ments, several organisms came to life on campus. The university atmosphere is rich
with experience-based learning opportunities such as:

e Student-led clubs: organization of robotics competitions, entrepreneurship clubs,
community support groups, student performance groups, and a host of other
groups in which students can engage. These opportunities, by having a strong
emphasis on self- management skills, not only offer expertise related to the group,
but also skills related to leadership, team management, finance, and other
management-related skills. These are grassroots movements and are said to have a
great impact on the entrepreneurial orientation of the Institute.

e Events: hackathons, conferences, lectures, business plan competitions, seminars, open
lecture programs, open classes, and others are all composing the vibrant atmosphere
within MIT. According to the interviews, every week there is a different event with a
different theme, usually involving interesting people (leaders of big technology
companies) and good sponsors—which is also interesting for professional networking.

e Research projects: in addition to the student activities and events, the broad scope
of the research projects was highlighted. As a result of the quality and volume of
research conducted by MIT, the opportunity to work with any topic that interests
you—usually in departments that are at the frontier of research on the subject—is
also considered a key aspect of the students’ complementary development.

One of the important aspects of these opportunities is that the student is engaging in
activities that he enjoys. It is common to hear that all are busy with several projects,
but most of these projects are not related to the formal activities of graduation but ra-
ther to parallel activities related to such complementary experiences. The fun involved
in such activities, which also often carry high technical demand, is one of the strongest
cultural traits perceived in MIT.!
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In addition, the high-pressure conditions of the compromises assumed by the
students (with complementary activities and the high formal requirement in MIT
classes) seem to stimulate a sense of community and collaboration among students,
which, for one interviewer, was a decisive factor for the choice of the Institute in rela-
tion to Ivy League universities. Another example of how this learning through discovery
is important at the Institute was found on the motto of MIT’s Media Lab, one of the
University’s most highlighted innovative spaces:

“The Media Lab focuses on ‘uniqueness, impact and magic’. What our students and
faculty do should be unique. We shouldn’t be doing something that someone else is
doing. If someone else starts doing it, we should stop. Everything we do should have
impact. Lastly, things should induce us to be passionate and should go beyond
incremental thinking. ‘Magic’ means that we take on projects that inspire us. In the
Lifelong Kindergarten group, researchers often describe the ‘Four Ps of Creative
Learning’ as Projects, Peers, Passion and Play. Play is extremely important for creative
learning. There is a great deal of research showing that rewards and pressure can
motivate people to ‘produce; but creative learning and thinking requires the ‘space’
that play creates. Pressure and rewards can often diminish that space, and thus,
squash creative thinking.” (Ito 2014)

This discover-focused environment leads to profound experiences that create the
learning presented on the experience-based learning theory. In this approach, we found
a greater emphasis on attitudinal development due to the autonomous and self-led
characteristics of the activities, as well as more instrumental skills development on
more technology-driven activities. Students here learn mostly from peers, also learning
through personal reflection and specific materials that they discover by themselves.

Active learning building real-life business

A third way of entrepreneurship education at MIT is active learning. In this modality,
there is the creation of a real company, and the learning takes place through trial and
error, reflection, and feedback loops. While some point out that this is the only way
entrepreneurship is taught—and that there is no support mechanism that can help,
some studies already refute such skepticism (see the “Introduction” section), and our
research complements this refutation. In the context of active learning, some content
can help entrepreneurs in moments of reflection but more importantly is the role of
mentorship in the construction of the business.

Being able to be summarized with a highlighted phrase in one of the interviews—*I
can build whatever I want, whenever I want”—the availability of resources and pro-
grams for the creative exploration of students is central to the phenomenon studied. In
addition to the various places to build things (MIT has 28 marker spaces and work-
shops in more than 11,148 m?), the university has a number of organizations support-
ing entrepreneurship and innovation. These are mechanisms such as the Venture
Mentoring Service, Martin Trust Center, and others cited above that give the student
greater focus on the central aspects of their startup without worrying about unneces-
sary bureaucracies or complexities. In these spaces, students can as well access men-
tors, funding, awards, and business development processes.
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Some characteristics of these facilities and spaces were punctuated in the interviews,
such as (i) access to laboratories of partner companies, which allows greater access to
resources (physical and human) and contact with the demands of the industry; (ii)
departmental multidisciplinarity, such as the Stata Center, which involves departments
and laboratories in both computer science and linguistics and philosophy; and (iii) for-
mal and informal networks, involving wide access to mentors by official programs, as
well as key contacts in informal venues.”

The special role of mentors has been highlighted at various times as one of the
great elements of MIT’s ecosystem. The Institute is distinguished by its high-level
alumni network but also presents unique models in the way of addressing mentoring
processes. The first aspect is the differentiation that some programs work on support
figures: (i) the role of the mentor, a person who has experience and establishes a vol-
untary long-term commitment to the program; (ii) the role of the fellow, being a
direct support agent who acts as a coach in the development of teams, centered on
the process and program guidance; and (iii) the role of the specialists, usually some-
one in the industry with specific expertise who assists in a specific demand but with-
out a long-term commitment to the teams—their participation being limited to
one-on-one visits, office hours, or even video conferencing meetings. We highlight
that one of the most cited MIT ecosystem agents in the interviews was the MIT
Venture Mentoring Service.

In models such as the Deshpande Center and the Sandbox program, we saw an active
participation of specialized consultants such as lawyers, technical experts, industry
people, or MIT Technology Licensing Office agents for specific guidance on the feasi-
bility of intellectual property. In the case of the Martin Trust Center, “Resident
Entrepreneurs” are responsible for supporting students with ideas at an embryonic
stage, being a way to return the support received in the past. The “give back” feeling of
the network of trainers is the central factor in the engagement of all these agents, and
they actively participate in the ecosystem, often considered an important success factor
of some MIT startups. The power of this MIT mentorship ecosystem can be seen in
this excerpt from a story of a successful alumni company:

“Now PlenOptika is focused on ramping up production for its primary and
secondary markets. But Dave notes MIT’s entrepreneurial ecosystem was key in
helping launch the startup six years ago. The team, then called IOVista, started
thinking seriously about commercializing the technology after winning the Segal
Family Emerging Markets track prize in the 2012 MIT $100K Entrepreneurship
Competition. MIT’s Venture Mentoring Service was especially valuable in offering
sage advice on founding a company, iterating business models, fleshing out
contracts, and fundraising, as well as connecting with potential partners, Dave says.
In fact, Dave still reaches out to the VMS mentors for business and personal advice.
‘They've mentored us on everything, Dave says. ‘I can’t say enough good things
about the VMS.” (Matheson 2018)

For active learning at MIT, the education seems to happen with feedback loops from
mentors’ advice and processes guidance. Specifically on support processes, the use of
Disciplined Entrepreneur (Aulet 2013), created by an MIT professor and currently used
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around the world, has been widely used. Mentors educate entrepreneurs sharing con-
cepts through personal experience, as well as shaping behaviors being role models or
with specific advice about effective attitudes. In a very technical environment such as
MIT, this kind of guidance prove to be very powerful, especially for scientists to learn
more about business knowledge, such as marketing strategy, business planning, fun-
draising, and intellectual property.

Discussion

Regarding how to teach entrepreneurship, the current research has presented new edu-
cational approaches often putting them at the expense of methods considered as out-
dated (e.g., classroom learning versus active-based learning). In this sense, the new
educational methods are being proposed in a substitutive way, and, in our research, we
found out that they should not be treated in a mutually exclusive way, but in a comple-
mentary way. With this in hand, teachers, university managers, and policy-makers
should pay more attention to how the ecosystem of the university can help in fostering
students’ knowledge, skills, and attitudes towards entrepreneurship.

For this complementarity, we organized the activities around entrepreneurship educa-
tion concepts that were presented in the theoretical framework, dividing them into four
pillars: conceptual outcomes, procedural outcomes, attitudinal outcomes, and enter-
prising culture. The elements are built upon education theory frameworks (Coll and
Edwards 1997; Kraiger et al. 1993) together with entrepreneurship education frame-
works (St-Jean and Audet 2009; Deakins et al. 1998; Rasmussen and Sgrheim 2006).

One finding of the present study was an aspect that educational theory frameworks
did not cover when it comes about entrepreneurial universities: the enterprising culture
permeating the whole university that was pointed out by Klofsten (2000). Our data
from MIT reinforces Klofsten’s element. It became clear that the MIT motto (mens et
manus) reflects on the faculty openness to innovation and the great set of activities,
creating a strong element on students’ motivations and engagement on entrepreneur-
ship education. Because of that, we incorporate the enterprising culture in our model
but in a way that permeates the three outcomes, offering a vibrant atmosphere towards
entrepreneurship.

The ecosystem perspective helps to organize the four pillars of our model, resonating
the studies on entrepreneurship education of our theoretical framework (Guerrero and
Urbano 2012; Guerrero and Urbano 2014; Jansen et al. 2015; Rasmussen and Wright
2015; Hayter et al. (2017). In practice, ecosystem agents can use these studies to ex-
plore their activities and build comprehensive efforts on entrepreneurship education.
We understand that this convergence also gives more reliability in our findings.

To have a deep analysis and test our four pillars, we also create a comparison be-
tween our findings of practices at MIT and the findings at Swedish Universities pre-
sented on the Rasmussen and Serheim study (Rasmussen and Serheim 2006). We
brought three important ecosystem agents that showed in the three topics of our data
and compared with three different examples presented in the Rasmussen and Serheim
study (Table 1).

Furthermore, the present study sought a thorough analysis of three core entrepre-
neurship education practices: classroom education, complementary activities education,
and entrepreneurship programs education. For classroom practices, our findings are in
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line with the current research: project-based or experience-based courses are better
suited for entrepreneurship education due to the practical orientation (Heinonen and
Poikkijoki 2006; Politis 2005; Neck and Greene 2011). With the advent of new
technologies for rapid prototyping (3D printers, laser cutting, and others), the possibil-
ities of technical projects gain other horizons and really impacted the way that
project-based courses are offered at MIT.

When it comes about complementary activities education, less attention is being given
by the current research. As Etzkowitz (2013) points out, student-led efforts can play an
important role inside the university’s entrepreneurial aspirations. In this section, we
sought to show how the experimentation and freedom of choice given to MIT students
impact their engagement in different activities that led to entrepreneurship education.
This kind of personal experience, such as the management of a student club, participating
in robot competitions, and working with technologies in specific groups was pointed out
in a number of interviews as the main responsible for entrepreneurial competence build-
ing. For this, Blenker et al. (2008) argue that universities should evolve the pedagogical ap-
proach from teaching (professor-pupils) to learning (experiences-students). Although the
main emphasis of current research on professors leading the experience-based educa-
tional efforts, we saw that MIT’s student community handles it in a variety of formats that
may be the best way to achieve personalization for different students’ interests.

On the third educational practice, entrepreneurship programs, the pedagogical medi-
ation becomes a mentorship duty. We still have not found too much detailed research
on mentorship structures, only studies such as those from Klofsten (2000), Sullivan
(2000) and St-Jean and Audet (2009) that explain the role of mentors on entrepreneur-
ial learning. In our study, specific elements showed up—the importance of group
mentorship, strict meeting rules, and clarity on commitments and expectations. MIT’s
approach with the VMS program is based on a “no strings attached” model that the en-
trepreneurs set the pace of the evolution, while in other programs, such as Sandbox
Program, there is a strong process orientation and milestone-based follow-up. With
this, the current research questions such as “loose models” versus “tied models” still re-

mains and seems to be an opportunity for future research.

Conclusions

With our study, we aimed to support in two underdeveloped discussions that we saw
on current research on entrepreneurial universities: lack of uniformity on entrepreneur-
ship education practices and an excessive attention on the role of professors in leading
educational efforts. We understand that entrepreneurial universities must be viewed
from an ecosystem perspective, as many authors highlight, and, thus, entrepreneurship
educational practices should follow the same path.

Therefore, university leaders of an aspiring entrepreneurial university should also
think about their educational practices in a comprehensive way and understand that
entrepreneurship education cannot take place exclusively inside classrooms. Entrepre-
neurship education, as we saw in this MIT case, should take place in the university as a
whole—with project-based courses, student autonomous initiatives, real venture cre-
ation supported by mentorship networks and so on. We hope that, with our model
resulting from the case study, scholars and university managers can find a better uni-
formity and clarity around activities to foster entrepreneurship education.



Ribeiro et al. Triple Helix (2018) 5:3 Page 18 of 20

The answers to our research questions—how can MIT’s entrepreneurial university
model contribute to current research in entrepreneurship education?—are clearer
now, but quantitative studies measuring impacts and comparing the best practices
would be important to establish our advancements in a solid ground. One sugges-
tion for future research is an in-depth analysis of the main disciplines identified,
seeking to understand each activity and their pedagogical approaches, as well as
their results and student perceptions. Another perceived research possibility was
the engagement of a considerable number of students and professors in the social
media platform Quora, with a large number of answers talking about the experi-
ence and the education at MIT. Although this has not been a data source used, it
is believed that a study using content analysis on the large volume of data of that
platform can bring consistent insights if well developed.

Finally, it should be noted that the research has some limitations that must be ad-
dressed and in the future complemented by other works. The first of these is related to
the nature of the study—exploratory, based mainly on interviews—which may offer less
data consistency, although several strategies have been employed to minimize it, as de-
tailed in the topic of the research methods. Given that the interviews were conducted
with people responsible for spaces or students positively engaged with MIT’s entrepre-
neurial ecosystem, we have the risk of confirmation bias in which, perhaps, negative
aspects were neglected. The time frame of the study—an immersion through a
1-month period—also presents risks of praised elements not proving themselves after a
while, being this an opportunity for future longitudinal studies. Despite this, it is under-
stood that the richness of the data collected, the quality of the interviews, and the com-
plementary materials identified, as well as the way the data were processed and
compiled, give the present study a strong reliability and opens new paths for studies in
the practice of entrepreneurship education at universities.

Endnotes

'The fun environment is set as an escape valve in the face of pressure from studies at
MIT. The main movement in this sense is called MIT Hacks, an insightful prank move-
ment defined by the ethos—“Studying under the high-pressure conditions at MIT
means students need creative outlets. Engaging in humorous and sometimes challen-
ging pranks seems to be one such outlet.”

’In the research, we perceived the phenomenon of innovation in informal environ-
ments. One of the answers, for example, pointed out that the first place he would go
after having a startup idea would be the Muddy Charles Pub, a neighboring bar re-
nowned by the concentration of inventors and scientists who use to help MIT’s

entrepreneurs.
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