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INTRODUCTION 
Universities have come to value creative inquiry and hands-
on experimentation as a way of learning, resulting in the inte-
gration of formal and informal spaces of making into a variety 
of building types, curricula, and cultures on campus. When 
tailored to their own particular community, makerspaces can 
create the ideal locus to drive problem solving that leads to 
innovation. The presentation will focus on the ways that three 
different types of campus Makerspaces can form links across 
disciplines and contribute to on-campus innovation and entre-
preneurship. 
 
Harvard Business School professor Howard Stevenson has 
defined entrepreneurship as “the pursuit of opportunity be-
yond resources controlled.” [1]. In the realm of makerspaces, 
this opportunity is unleashed through experimentation and in-
novation, in defining a new way of addressing an existing 
problem, or positing a new problem entirely. Entrepreneur-
ship is a distinctive approach which aligns perfectly with 
maker culture in mobilizing resources and in the spirit of mak-
ing. As a locus of experimentation and energy, makerspaces 
are the ideal vehicle to tap into the disruptions in the con-
straints and the opportunities of the status quo. 
 

MAKERSPACE CULTURES AND SCALES 
As each client seeks to promote a culture of making, the de-
sign of each project must balance a variety of interests and 
aspirations. This presentation compares the design and strate-
gic goals for three different types of makerspaces from three 
different universities: a purpose-built Hall for Media Arts and 
Innovation at the University of Rochester, a student-run mak-
erspace embedded within a student residence hall at MIT, and 
a state-of-the-art Innovation Maker Center within a new engi-
neering research building at Virginia Commonwealth Univer-
sity. How does the design at each of these scales of making 
support each University’s mission and foster a culture of in-
novation? Comparison of the similarities and differences of 
each project will focus on: Makerspace positioning and visi-
bility within the broader learning environment; leveraging 
both indoor and outdoor spaces to work together; promoting 
collaboration between different “schools” or academic disci-
plines and how that can foster innovation; and the value of a 
centralized “flagship” maker center vs a smaller facility that 
forms part of a campus constellation of making. 
 
The University of Rochester is a private, nonprofit research 
university founded in 1850 in Rochester, New York. Its 154-
acre River Campus sits on the Genesee River and is home to 
11,100 students. The university boasts 22 Research Centers 
including the Ain Center for Entrepreneurship, and the Hajim 

School of Engineering & Applied Sciences sponsors entrepre-
neurship through the Kauffman Entrepreneurial Year (KEY) 
Program.  
 
The Ronald Rettner Hall for Media Arts and Innovation is a 
cross-disciplinary center that seeks to probe the intersection 
of the fields of new media, arts and engineering. The building 
design supports creative problem solving through flexible and 
reconfigurable fabrication spaces and draws students attracted 
to the promise of cross-discipline curriculum that the building 
fosters. This 18,900 square foot facility is open 24 hours per 
day and offers a Digital Media Lab, Fabrication Shop, Fabri-
cation Studio, Video Studio, Audio Studio, and group collab-
oration spaces clustered around an open atrium that encour-
ages creative collisions. The building was strategically sited 
at the heart of the campus and serves as the major link be-
tween the campus’s two main quads Wilson Quadrangle and 
Eastman Quadrangle.  
 

 
 

Fig.1  Rettner Hall, University of Rochester 



  

  
Fig.2  First Floor Plan W70 New House, MIT 

 
The Massachusetts Institute of Technology is one of the 
world’s most prestigious universities, serving 11,300 students 
in Cambridge, Massachusetts. From its inception in 1861, the 
university has embraced interdisciplinary exploration and 
hands-on problem solving exemplified by its motto: Mens et 
manus – “Mind and Hand.” As reported by The Martin Trust 
Center for MIT Entrepreneurship, MIT’s entrepreneurial im-
pact counts 30,200 active companies with 4.6 million people 
employed and annual revenues of $1.9 trillion [2]. 
 
The New House dormitory, MIT Building W70, was origi-
nally built in 1975 and is home to a vibrant student commu-
nity. An extensive renovation of this facility includes substan-
tial infrastructure upgrades as well as the addition of commu-
nity spaces. This is the first construction project to implement 
the new Architectural Principles for MIT Undergraduate Res-
idences that aim to anchor the university’s academic mission 
firmly in the residential living communities. With its publica-
tion of these principles in October 2016, the Institute defined 
a primary goal of integrating makerspaces within residence 
halls as a way of reflecting the Mens et manus motto [3].  
 
These localized spaces are envisioned to supplement the 
broader array of fabrication spaces across campus. The 2015 
Final Report on the Institute-wide Taskforce on the Future of 
MIT Education calls for a system of makerspaces that will 
help to hold “our educational principles and values steady 
given an anchor in experiential learning and practical arts.” 
[4] At the New House dormitory, the 800 square foot mak-
erspace is located along “the Arcade” a ground level circula-
tion spine that is on the critical path of students from entry of 
the building to their residences above. This forms part of a 
core group of public activity spaces that are highly visible and 
intended to display the bustling social and intellectual activity 
that is fundamental to building a community. 
 
Virginia Commonwealth University is an urban public re-
search university in Richmond, Virginia with an enrollment 
of 31,000 students. The School of Engineering enrolls 1,800 
students and defines its mission as transforming ideas in en-
gineering and life sciences into technologies through collabo-
rative and interdisciplinary partnerships. Its core values par-
allel the maker ethos and emphasize creativity and discovery, 
impact beyond the academic arena, and an emphasis on a di-
versity of ideas through interdisciplinary team perspectives.  

 

 
Fig.3  Innovation Plaza, Engineering Research Building, VCU 

 
The Engineering Research Building (ERB) is a new facility 
that is intended to dramatically transform the university’s ca-
pacity for growth and is critical in order for the school to meet 
the University’s Master Plan objectives. The VCU School of 
Engineering aspires to become the national model for innova-
tion in engineering and research, and has set the primary focus 
of the ERB as research and economic development. Research 
has tripled in the past two years, and a new level of excitement 
is palpable among existing and new faculty due to the abun-
dant opportunities and expansive vision for innovation. The 
Commonwealth of Virginia is concentrating its efforts on in-
novation, entrepreneurship, and economic partnerships, and 
has goals to leverage public higher education for economic 
development. Furthermore, an emphasis on translational re-
search (study to market) and the creation of jobs attributable 
to research findings has been stressed by the Governor’s Of-
fice. Through the ERB, the School of Engineering aims to 
build new lab space and a signature makerspace, to further 
promote interdisciplinary research, and to leverage the poten-
tial of the building site to integrate its facilities to create a 
more collaborative research environment. 
 
How do these projects reflect a growing student interest in en-
trepreneurship and innovation? With one project completed, 
one in construction, and one currently in design, these projects 
offer different clues to the design intent and ordering of each 
University’s priorities that informed the decisions built into 
each makerspace. Strategic placement of the facilities within 
the larger learning environment helps to remove barriers that 
lead from experimentation to actualization. Tapping into on-
campus synergies between engineering, design and business 
is one strategy that maximizes the potential of these spaces to 
cross boundaries, while placement within a student residence 
enhances the chance that creative inquiry will grow beyond 
boundaries defined by an academic curriculum. 
 
Creative analysis, design thinking, ideation, and solution de-
velopment require experiences in the hands-on maker culture 
to address the goals of the 2005 National Academy of Engi-
neering report, “Educating the Engineer of 2020”. In the book 



  

Maker City, the makersystem is described as “a dynamic, 
open ecosystem of resources that spur economic and cultural 
growth through collaboration and innovation. An ecosystem 
is no more and no less that a loose coalition of people and 
organizations that share both an interest in something and a 
similar set of values.” [5] 
 
At the University of Rochester, Rettner Hall is a purpose-built 
facility that serves as the flagship for the university. Located 
at the heart of the campus on a natural circulation route, 
Rettner Hall has 18,900 sf of space dedicated to bringing the 
different disciplines of Arts, Sciences, Music and Engineering 
together. Rettner Hall is open 24 hours a day and is planned 
to create the broadest range of community interaction. The 
building contains a range of community and program spaces 
on display arrayed around a central open atrium. The program 
spaces include an Audio Studio, Digital Media Lab, Fabrica-
tion Shop and Fabrication Studio and a Video Studio. The 
building was purposefully designed around the concept of 
permeability and openness to cross-pollinate between the dif-
ferent studios. While Rettner Hall is the only on-campus 
maker space, the Rochester maker ecosystem extends off-
campus to include the Rochester Makerspace, which is a vol-
unteer-run 501c(3) nonprofit dedicated to the encouragement 
of learning, creativity and collaboration. In addition, the local 
maker ecosystem is supported by The Construct at RIT, a 
makerspace at the Rochester Institute of Technology that is a 
resource of the Simone Center for Student Innovation and En-
trepreneurship.   
 
MIT’s makersystem is robust constellation of spaces distrib-
uted throughout the university. It includes approximately 
130,000 sf located in 40+ different spaces that are informally 
networked. This makersystem includes a broad range of re-
sources and communities, from the Architecture fabrication 
shop and wood shop, to Area 51 CNC shop, Beaverworks, 
Edgerton Center student shop and student clubs, Hobby Shop, 
Martin Trust Center Protoworks, MITERS, Media lab, and the 
Pappalardo 1 Laboratory just to name a few. In the past 2 
years, MIT has initiated Project Manus to thoroughly map the 
available resources, to upgrade legacy spaces create new cam-
pus makerspaces, in order to transform them into the ‘gold 
standard’ for next generation makerspaces. Recent efforts, 
such as the development of the Mobius App have helped to 
promote and to open access to these resources for the students. 
Beyond the physical realm, these efforts also have a broader 
goal to foster maker communities and create a network of col-
laboration with peer universities, alumni, government and in-
dustry. [6] Project Manus falls within MIT’s Innovation Initi-
ative, which is aimed at accelerating innovation and strength-
ening the translation of idea into impacts. 
 
VCU has recently focused on expanding its set of maker re-
sources, with the growth predominantly driven by the School 
of Engineering. The current facilities include West Hall ma-
chine shop, the ECE Electronics Lab, and the MNE Innova-
tion Center. Outside the School of Engineering, the university 
recently programmed and built the Workshop in the main 

Monroe Park Cabell Library as new resource, opened in au-
tumn 2016. This is a fully staffed space which houses the uni-
versity’s Makerspace, Audio Studio, Video Studio and a suite 
of shared computer workstations.  
 

 
Fig.4  Makerspace ecosystem, University of Rochester 

 

 
Fig.5  Makerspace ecosystem, MIT 

 

 
Fig.6  Makerspace ecosystem, VCU 

 
To supplement these campus resources, the ERB Innovation 
Maker Center is currently in design and is envisioned to be 
the crown jewel in university’s set of spaces. This will include 
9,000 sf dedicated to making, including expanded machining 
capabilities, additive manufacturing equipment, project con-
struct and in-progress project storage space. This Maker Cen-
ter will support all engineering programs at VCU, however it 



  

is also seen as a showplace to the public, an educational re-
source across disciplines and schools, and a critical facility 
for researchers and students alike.  
 
To develop future engineering, technical, and design profes-
sionals with the necessary innovation, design, and leadership 
skills to succeed, the VCU School of Engineering is expand-
ing its capacity to provide experiential learning and creating 
a culture that encourages and supports innovation and entre-
preneurship. The VCU ERB will contain facilities for design 
collaboration, construction of machined, welded, shaped and 
assembled components, project construction, product evalua-
tion and storage during semester-long projects. It is intended 
to be the showpiece anchor of the engineering career fair and 
help link together the academic disciplines of engineering and 
research. Hands-on skills development is seen as essential in 
developing creativity, inspiring innovation to “MAKE IT 
REAL” (VCU School of Engineering motto) and demonstrat-
ing engineering skills that will translate directly to potential 
employers.  
 

ENTREPRENEURSHIP 
“Entrepreneurship is a process of fundamental transfor-
mation: from innovative idea to enterprise and from enterprise 
to value.” [7] This transformation has been traditionally situ-
ated in the realm of corporations or business incubators, how-
ever, makerspaces have the potential to harness that process 
within the academic realm and to enact the transformation 
from design idea to iterative study to product. As universities 
continue to invest in both the material and space resources 
needed, they have also undergone a shift in the potential that 
can be actualized by the students.  Makerspaces are creative 
environments that encourage hands-on problem solving in-
cluding self-discipline and ambiguity tolerance that are 
needed as innovation gestates and takes shape. In addition, the 
learning environment structured around the iterative shaping 
and experimental ethos of makerspaces makes individuals 
better prepared for the uncertainty that accompanies innova-
tion. [8]  
 
Makerspaces are defined by the democratization of resources, 
and by exploration, interaction and empowerment. These 
characteristics set within the supportive community of a mak-
erspace are fundamental to instilling the traits that define en-
trepreneurs: creativity, resilience, motivation, risk tolerance 
and self-belief. In an analysis of an entrepreneurial mak-
erspace in Chicago, researchers Julie Hui and Elizabeth Ger-
ber state, “Developing an entrepreneurial makerspace goes 
beyond inviting people with entrepreneurial goals. It involves 
creating opportunities offline and online to develop skills and 
self-efficacy in a range of entrepreneurship tasks, from man-
ufacturing to marketing, all while engaging in a meaningful 
social context.” [9] Both makerspaces and entrepreneurship 
are sites of opportunity and resource appropriation. They are 
fused together in their approach to iterative inquiry, hands-on 
learning, product prototyping, and a flexible social network 
or community, and they simultaneously reinforce the shared 
qualities of space and enterprise. 

CONCLUSIONS 
To facilitate both innovation and entrepreneurship, it is para-
mount to translate the act of making into opportunity. In de-
scribing the innovators of the future, Tony Wagner describes 
several foundational characteristics: a natural curiosity, col-
laboration, associative or integrative thinking, and a bias to-
wards action and experimentation. [10] Once students with 
these traits can be attracted, they then need to be then wrapped 
in the culture of innovation in order to spur invention and en-
trepreneurship.  [11] If these are the characteristics of innova-
tors, they may also be literally mapped to qualities inherent in 
makerspaces.  

               
Fig.7  Culture of Innovation, Tony Wagner 

 
Each of the projects described are unique in their situated 
community, curriculum and culture, however they also share 
common themes. The design of the projects are first and fore-
most predicated on the pillars of openness and transparency, 
literally putting “making” on display. Whether they are within 
an academic building or a residence hall, they are showcases 
for engagement, interaction and learning. This concept of vis-
ibility may be heightened by a choice of strategic placement 
within the building or within the campus. In order to maxim-
ize user engagement and to simultaneously broadcast that ac-
tivity to the outside public, where possible, they should be lo-
cated at an important crossroads that naturally draw students 
and visitors. At Rettner Hall, the building was sited to facili-
tate flow between the two primary quads, helping students 
navigate a change in levels between these outdoor spaces and 
inviting students to pass through the building to see the activ-
ity inside. At MIT, the makerspace is located on the central 
spine or “Arcade” of the dormitory to enliven the critical path 
from front door to dorm room and display the blended learn-
ing of the Institute. At VCU this was achieved by locating the 
maker space on the ground floor so that it fronts onto a new 
plaza between engineering building and the business school. 
The makerspace is designed with series of garage doors that 
open onto this Innovation Plaza to activate the outdoor space 
and engage a broader public. 
 
The widespread adoption of makerspaces as a foundational 
cog in the academic curriculum has come with a greater un-
derstanding of how knowledge is processed and retained 
through active learning. In describing the lessons learned at a 
new NYU makerspace, Lab Manager and Professor Victoria 
Bill states: “By shifting the focus of learning from the indi-
vidual cognitive development, to learning as a sociocultural 



  

practice, the situated learning perspective provides us a useful 
lens to understand how maker spaces might support the de-
velopment of an innovative and entrepreneurial students.” 
[12] Recent studies in human cognition have shown that 
learning and memory are fundamentally situated in the spaces 
in which they occur, revealing why active learning has such a 
powerful imprint on students, and yet also describing why the 
makerspace itself is crucial to the act. 
 

 
Fig.7  Strategic flow diagram, University of Rochester 

 

 
Fig.8  Strategic flow diagram, MIT 

 

 
Fig.9  Strategic flow diagram, VCU 

To enact the change from an academic culture to an innova-
tion culture necessitates changes to the culture and curricular 
environment as well as the structural environment. David Kel-
ley, founder and chairman of IDEO describes the interrela-
tionship of space and culture as: “space has been a foundation 
for the expression of our cultural values” but “collaboration 
and creation aren’t bound to designated areas; they evolve 
throughout a space, absorbing different people, places, and 
perspectives.” [13] At Rochester, Rettner Hall is the home of 
two of the university’s newest academic programs: digital 
media studies and audio and music engineering, created in 
parallel with the building. At VCU, the da Vinci Center for 
Innovation is a collective effort by the Schools of Engineer-
ing, Business and Arts that will benefit by access to the Inno-
vation Maker space in supporting undergraduate student pro-
jects and industry sponsored projects in the Master of Product 
Innovation program. Towards these goals, external funding 
for expanded operations and student involvement has been se-
cured from a corporate donor that benefits in hiring students 
from multiple disciplines. Two awards, one as a $1,000,000 
endowment and the second, $1,000,000 in contribution for 
program development and operational support has been se-
cured to strengthen those ties to industry and to help ground 
the curriculum in real world problem solving. The university 
made a conscious decision to build a “translational bridge”, a 
literal connection in this instance, between the business 
school and the engineering school, so that those innovations 
would move as efficiently as possible from making to market. 
Funding for the project was built on the premise that research 
in different engineering disciplines should be paired with the 
entrepreneurial acumen of the business school to spur eco-
nomic development and job creation. 
 
To truly embrace entrepreneurship, the university and the 
makerspace need to build broader connections – to cut across 
disciplinary boundaries, and to link academia to industry. 
They must display a radical openness, figuratively and liter-
ally, to disrupt the natural academic pathways and leverage 
access to resources. The projects described show that the 
themes are scalable both when viewed as a stand-alone inter-
vention, or when viewed relative to the overall maker ecosys-
tem. In their study of makerspaces in England, Letizia Mor-
tara and Nicholas Parisot cite the high “learning speed” typi-
cal of makerspaces as being conducive to entrepreneurs, in-
cluding the quick iterations of design in prototyping that can 
help deliver a prototype to market by lowering the ‘perception 
of performance’ threshold at the inception of a design itera-
tion. They develop a working hypothesis that “Fab-spaces’ 
impact on entrepreneurial entry is directly related to the cul-
tural fit between fab-space and entrepreneurs.” [14] This em-
phasis on culture reinforces that the maker ecosystem is a di-
rect reflection of the people and culture of the place, as much 
as it is defined by the spaces. George Kembel, Executive Di-
rector of the Stanford d.school describes the continuing evo-
lution of space, action and innovation thusly: “we learned that 
we have to prototype our way into any new space; to contin-
uously iterate, adapt, and evolve our spaces after we move in; 
and to think of space primarily as a way to change behavior, 
not as a facilities project or a showpiece for our brand.” [15]  
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