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INTRODUCTION 

Makerspace programs continue to develop in exciting ways 

on college and university campuses, and many schools are 

investing in new facilities as the demand and utilization of 

these programs grow. The result is a rapidly-maturing, 

academic building typology without ample precedent. As 

more of these facilities are designed, constructed, and 

occupied, common elements -- such as workspace, support 

functions, building necessities, and amenities [1] -- have 

emerged as defining features. However, while all building 

projects require these elements to be functional, there are 

three circumstances that are fundamental in shaping a 

successful makerspace facility: mission, ownership, and 

governance. 

 

This paper presents the firm’s observation of four prevalent 

models influenced by these three circumstances within the 

makerspace typology and, using case studies, demonstrates 

how these conditions have informed the building’s design 

and maker elements. The paper concludes with a list of useful 

questions to lead discussions with an architect at the onset of 

planning for a new makerspace facility.  

 

CONTEXT 

The relationship between modern, collaborative academic 

and collaborative corporate behaviors is first observed in the 

computing, counterculture, and design communities that 

emerged after World War II [2].  Institutions such as MIT, 

University of Utah, and Carnegie Mellon University and 

corporations such a Bell Labs (Black Box), Lockheed Martin 

(skunkworks), and Xerox (PARC) embraced an approach that 

focused on project-based, multidisciplinary problem solving.  

 

Concurrently, architects began to explore “alternative” 

architecture [3] that was inspired by the shifts occurring in 

academic and commercial environments. Designers such as 

Buckminster Fuller, Charles and Ray Eames, and Christopher 

Alexander questioned the prevailing systems of industrialism 

and modernism and proposed alternatives. Within the 

counterculture, do-it-yourself movement, Ken Isaacs and Sim 

Van der Ryn both promoted a more direct engagement and 

individual agency in their publications Structure for Social 

Living [4] and Outlaw Building News [5]. 

 

In the late 1990’s, Bohlin Cywinski Jackson built on this 

innovative approach and applied it to a new generation of 

technology by collaborating with both academic and 

corporate institutions on the building program development, 

planning, and design of spaces dedicated to collaborative 

problem solving and making; each with differing needs, 

missions, and drivers.  

 

The firm’s earliest examples of buildings for collaborative, 

multi-disciplinary, iterative work and making were a pair of 

projects developed with Steve Jobs. The first, Pixar 

Animation Headquarters, radically reconsidered the 

corporate office building in service of the enterprise’s 

legendary creative power. To create a new model of 

collaborative workplace that energized employee’s solitary-

focused work, thoughtfully-placed amenities allowed 

communities to grow and created opportunities for valuable, 

serendipitous collaborations [6].  The second project was 

Jobs’ Industrial Design Studio for Apple Computer. Created 

to facilitate collaborative design and rapid prototyping, the 

design balanced the best aspects of an open workplace and 

the technical requirements of a fabrication shop. In both 

instances, Steve Jobs had a clear intention of how these two 

facilities would be experienced and governed, each focused 

on a new workplace model that supported creativity and 

strengthened community.   

 

These unique project experiences, along with the firm’s 

continued exploration of this developing project type, have 

led to the insight that each makerspace is uniquely shaped by 

its mission, ownership, and governance. The formalness of 

these issues can seem counter to the maker spirit that 

champions open and free exchanges of ideas, collaborative 

ambitions, and barrier free making; however, understanding 

these specific issues first and foremost during programming 

and planning and continuing throughout design ensures the 

facility’s success. 

 

BEYOND THE COMMON ELEMENTS OF  

THE ACADEMIC MAKERSPACE 

Although institutional and programmatic missions vary from 

facility to facility, some best practices and standardizations 

for makerspace design have emerged. Architectural features 

and technical requirements for equipment, safety, acoustics, 

and technology continue to be defined and refined, 

influencing the structure and layout of the four elements of 

workspace, support, building necessities, and amenities. 

However, successful academic makerspaces must do more 
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than adequately house equipment based on functionality and 

efficient space planning. Instead, their design must also 

create spaces that support and foster a collaborative and 

interactive culture while showcasing the innovative programs 

they house. Optimal facilities should provide community 

gathering spaces and places for formal, impromptu problem-

seeking and problem-solving; support small and large group 

presentations and celebrations; and allow for individual and 

communal fabrication and assembly. Similar to the technical 

requirements, the inclusion of these socially-driven, active 

building elements is becoming standard.  

 

For an architect to begin creating spatial and functional 

hierarchies, important program adjacencies, and a tectonic 

[7] vocabulary for the project, they will need to understand a 

wide range of project-specific circumstances. While all 

building projects require an architect to have a detailed 

understanding of the functional uses, technical requirements, 

and site context, there are three additional circumstances that 

are fundamental in shaping a makerspace facility.    

 

The mission is the first aspect of the makerspace program 

that should be shared with the architect. Programs vary 

widely in the types, reasons, and intensity of making and 

aspirations for serving a range of users, from the external 

community to very particular departmental subsets. It is 

equally important to define the mission and share what the 

desired outcomes are for student projects that are created in 

the facility. 

 

The second aspect that is important for the institution to 

address with an architect is the facility’s ownership and how 

it impacts the design of the building. Sharing how the 

building and its operation will be funded, if any of the spaces 

will be available to the general registrar, and the role of 

donors or corporate partners is helpful to the architect in the 

shaping of the building.   

 

Lastly, it is paramount to discuss the intended governance of 

the makerspace and how it will be managed. This allows the 

architect to understand the relationship between the maker 

program and rest of the institution. It will help the architect 

refine the number and types of spaces, develop adjacency 

strategies, prioritize the allocation of resources, and advise on 

equipment selection.  

 

Each maker program and facility will have a unique 

architectural program that combines its unique set of 

circumstances. The nature of the workspaces varies from 

electronic bench space to high-bay fabrication floors, and the 

equipment and tools provided range from low- to high- 

fidelity, between the digital and traditional, and the output 

from the physical to the virtual. Some facilities need only 

presentation walls, a microwave, and a coffee pot while 

others demand formal galleries, catering kitchens, and cafés.  

With such a wide spectrum of variables and possibilities, it is 

useful for the architect to position the specific program 

against four prevailing models:   

 

 
Fig. 1 User sets within a makerspace program can vary depending 

on how it relates to others within the institution. 

A. Discipline-Based Centers: These spaces are closely 

aligned with a specific academic program or department 

or serve as a major or a department-wide resource. The 

nature of the equipment and workspace for this model 

are often more tailored to the specific academic 

program’s students and curricular needs. Funding and 

management of the space are typically executed by the 

department and/or donor. Examples of this model 

include: 

• Digital Arts Research Center, University of 

California, Santa Cruz* 

• Digital Fabrication Lab, Georgia Tech College of 

Design 

• Oshman Engineering Design Kitchen, Rice 

University 

• Pratt School of Engineering, Duke University* 

 

B. Multi-Disciplinary Centers: This model includes 

spaces that support inter-program collaboration, 

independent programs for inter-program collaboration, 

and fully-independent programs. A broader, less robust 

mix of equipment appeals to a large student user set and 

lowers the threshold of engagement otherwise faced with 

more specific or highly-technical features. This model 

also typically demands more collaboration spaces and 

amenities to build a sense of community. Issues of 

ownership, governance, operations, and curriculum can 

be complex when the facility is shared among various 

departments or programs. Examples include: 

• d. School, Stanford University 

• Hasso Plattner Institute, Potsdam, Germany 

• Jacobs Institute for Design Innovation, University 

of California, Berkeley 

• Maker Hub, Elon University 

• MSU Makerspace, Montana State University 

• Sears think[box], Case Western University 

https://www.bcj.com/projects/digital-arts-research-center
https://www.bcj.com/projects/digital-arts-research-center
https://design.gatech.edu/digital-fabrication-lab
https://design.gatech.edu/digital-fabrication-lab
http://oedk.rice.edu/
http://oedk.rice.edu/
https://www.bcj.com/projects/duke-university-pratt-school-of-engineering-building
https://dschool.stanford.edu/
https://hpi.de/en.html
http://jacobsinstitute.berkeley.edu/
http://jacobsinstitute.berkeley.edu/
https://www.elon.edu/e/org/makers
https://www.montana.edu/makerspace/
https://engineering.case.edu/sears-thinkbox
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• Segal Design Institute at the McCormick School of 

Engineering, Northwestern University 

• Siebel Center for Design, University of Illinois at 

Urbana – Champaign* 

 

C. Academic/Corporate Centers: This group of 

makerspaces closely aligns academic and corporate 

partners in support of academic instruction and corporate 

research. Models include academic-owned facilities with 

corporate sponsorships and corporate-owned facilities 

with academic partnerships. Other variants of this model 

partner maker programs with civic and institutional 

partners. Within this model, makerspace facilities 

benefit from corporate funding and connectivity outside 

of the academic environment; however, they must 

carefully navigate the amplified security and privacy 

issues. Examples include: 

• ANSYS Hall and Undergraduate Maker Center, 

Carnegie Mellon University* 

• Creative Futures Laboratory, Arizona State 

University with the City of Mesa* 

• Dfab at ETH Zurich with National Center of 

Competency in Research 

• Vanderbilt Mobil Makerspace, Monroe Carell Jr 

Children’s Hospital with Vanderbilt 

 

D. Student Resource Center: This model approaches the 

makerspace as a campus-wide student resource. These 

facilities can fall under the governance and ownership of 

non-degree departments, such as student services or 

honors colleges, but are most commonly incorporated 

into libraries and learning resource centers. Because they 

are operated under a different funding model, they are 

distinct from the multi-disciplinary model. Examples 

include: 

• Design Innovation Hub, Kent State University* 

• Duke Co-Lab, Duke University 

• Hunt Library Makerspace, North Carolina State 

• Sawyer Library, Williams College* 

• The Workshop, Virginia Commonwealth 

University  

• IDeATe, Carnegie Mellon University 

 
*projects designed by Bohlin Cywinski Jackson 

 

CASE STUDIES: IMPACT OF MISSION, OWNERSHIP, 

AND GOVERNANCE ON MAKERSPACE 

ARCHITECTURE 

The following case studies demonstrate each of the prevailing 

user models, all of which are defined by a program’s 

particular mission, ownership, and governance. 

 

Project  Pratt School of Engineering 

Client  Duke University 

User Model  Discipline-Based Model 

Program  Engineering 

Size   154,000 square feet 

Completion Estimated August 2020 

The new building for the Pratt School of Engineering will 

house both a collective of researchers and the new center of 

undergraduate engineering education. This new building will 

provide an educational opportunity to co-locate engineering-

focused spaces such as active learning classrooms, multiple 

curricular-specific makerspaces, an entrepreneurship center, 

and an open learning commons designed to foster social 

interaction and collective invention, all of which inspire and 

empower students to learn by doing.  

 
Fig. 2 Lower-level floor plan of the new Pratt School of Engineering 

at Duke University. 

A wide, concrete, monumental stair connects teaching and 

learning spaces on the two lower undergraduate teaching 

levels while a steel staircase ascends from the main entry 

lobby to a sky-lit gathering space on the upper level of the 

building. This vertical connectivity to the upper research 

floors was imperative to increasing opportunities for 

impromptu interaction and providing a sense of community 

among the building’s three research neighborhoods as well as 

an invitation to undergraduates to explore research 

possibilities. 

 

 
Fig. 3 Section of the Pratt School of Engineering showing the stair 

that connects teaching, learning, and gathering spaces. 

To promote student efforts, the design of the building 

includes a maker courtyard for assembly, demonstration, and 

display of student projects varying in scale from prototypical 

https://design.northwestern.edu/
https://design.northwestern.edu/
https://www.bcj.com/projects/siebel-center-for-design
https://www.bcj.com/projects/siebel-center-for-design
https://www.bcj.com/projects/carnegie-mellon-university-ansys-hall-and-undergraduate-maker-center
https://www.bcj.com/projects/carnegie-mellon-university-ansys-hall-and-undergraduate-maker-center
https://www.bcj.com/projects/kent-state-university-design-innovation-hub-di-hub
https://www.bcj.com/projects/williams-college-stetson-hall-sawyer-library
https://www.library.vcu.edu/services/workshop/
https://www.library.vcu.edu/services/workshop/
https://ideate.cmu.edu/
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surgical devices and environmental sampling drones 

to autonomous underwater vehicles and new inventions. 

Transparency, clear circulation paths, and open, dynamic 

gathering spaces enliven the building. Highlighting visible 

student activity, three design studios flank the entry 

lobby. Small tools, mobile tables, material supply rooms, 

garage doors, and overhead cranes reinforce an adaptable 

place for creativity and invention through fabrication and 

assembly. Storage cages secure student projects that are 

visible along the entry level corridor.   

 

Pratt's vision for the engineering program includes ample 

opportunity for entrepreneurship. A finishing studio sits next 

to the design studios and includes polishing machines, paint 

booth, packaging materials, and other tools to improve the 

appearance and presentation quality of fabricated devices, 

enhancing the offerings and delivery to sponsors and 

potential investors. While the design studios are always open 

for student use, the finishing studio will be supervised with 

specific hours of operation.  

 

As a discipline-based facility, the new building is owned by 

the University and governed by Pratt School of Engineering. 

Duke has another open makerspace on campus, the Foundry, 

that is available to all campus students, clubs, and other extra-

curricular activities so the design studios within the new 

building will be limited to the use of enrolled engineering 

students. Funding for the building and educational program 

is jointly provided by Duke, Pratt School of Engineering, and 

multiple donors. Currently, the Pratt Director of Facilities 

will oversee maintenance of the new building. 

 

Project  Siebel Center for Design 

Client  University of Illinois, Urbana-Champaign 

User Model Multi-Disciplinary Center 

Program  Independent Program 

Size   60,000 square feet 

Completion Estimated April 2020 

 

As a multi-disciplinary center, the program is envisioned as a 

university-wide asset that will serve as the hub for design 

thinking and making on the UIUC campus. The Center, 

which will be operated as an independent program accessible 

to the entire University community, is owned by the 

University and managed by the Office of the Provost. The 

building will provide students with a facility designed to 

support a collaborative approach to problem solving – one 

that combines design thinking, experimentation, prototyping, 

and making in an open, flexible, and collaborative cross-

disciplinary environment.  

 

The Center uniquely supports design thinking ideals by 

maximizing opportunities for interaction throughout its 

flexible collaboration studios, open gathering and meeting 

areas, and makerspaces that facilitate medium- and high-

resolution prototyping and digital production for a broad 

subset of makers and student entrepreneurs. The design 

serves to break down the barriers encountered in more 

traditional learning environments, thereby fostering an 

atmosphere that supports interdisciplinary experience-based 

learning. 

 

 
Fig. 4 Upper floor plan for the Siebel Center for Design at the 

University of Illinois, Urbana-Champaign. 

The Center will provide stand-alone independent 

programming as well as programs aligned with specific 

departmental needs across the University, including 

engineering, art and design, and the social sciences. As a 

campus-wide asset, careful consideration was given to not 

replicate departmental maker facilities elsewhere on 

campus, but rather act as a new hub for campus-wide 

making that utilizes synergies with the University’s 

established, specialized makerspaces to create an integrated 

maker network that holistically elevates experience-based 

learning for the entire University.   

 

The Center for Design is envisioned as an iconic terminus; 

this siting makes it highly visible, amplifying opportunities 

for the ‘discovery’ of its unique programs and reinforcing 

its role as the campus wide hub. Its architectural expression 

maximizes the use of glass to achieve a high degree of 

transparency and visibility throughout the Center as well as 

between the building and landscape, showcasing the 

building’s innovative programs.  
 

 

Fig. 5 Site diagram showing how the Design Center’s siting 

supports its role as a campus-wide asset. 
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The design also celebrates the University’s role as a leader in 

universal accessibility, connecting all levels with a central-

sloped walkway as the main circulation route within a sky lit, 

two-story opening in the building’s heart. 

 

Project  ANSYS Hall and Maker Center 

Client  Carnegie Mellon University 

User Model  Academic-Corporate Partnership 

Program  Engineering 

Size  36,000 square feet 

Completion August 2019 

 

ANSYS Hall and Undergraduate Maker Center is an 

interdisciplinary maker facility for the Carnegie Mellon 

University College of Engineering. CMU has partnered with 

ANSYS, Inc., a global leader in engineering simulation, to 

create an academic-corporate makerspace that encourages 

corporate and student research synergies.  

 

The building is part of the multi-facility CMU Maker 

Ecosystem that includes nano-, micro-, and macro-

fabrication, bringing together students from multiple 

disciplines in a hands-on environment that encourages the 

cross-pollination of ideas and their display. 

 

 
Fig. 6 Rendering of the ANSYS Maker courtyard. 

Envisioned as a hive for teaching, prototyping, and 

implementation, the ANSYS Hall building features a large, 

open high bay space for full-scale prototype assembly. 

Overlooking the high bay is the computer Simulation Room, 

where students utilize the ANSYS engineering simulation 

software, taught as part of their daily curriculum, to simulate 

interactions for physics, structures, vibration, fluid dynamics, 

heat transfer, and electromagnetics for engineering. 

 

 

 
Fig. 7 Diagram demonstrating how the new Maker Center 

integrates with the department and with their corporate partner. 

During the project programming, considerations for 

intellectual property ownership were carefully navigated. 

The facility allows ANSYS, Inc. and the students to 

collaborate openly and freely, while providing ANSYS, Inc., 

with their own secure office suite. Ensuring a long-term 

academic-corporate partnership, ANSYS Hall creates an 

environment where students learn and test cutting-edge 

simulation software, provide direct feedback to the 

manufacturer, and create a pipeline for future corporate 

employment and leadership. 

 

Project  Design Innovation Hub 

Client  Kent State University 

User Model  Student Resource Center 

Program  Governed by Honors College 

Size  65,000 square feet 

Completion Estimated August 2020 

 

The Design Innovation Hub at Kent State University is an 

adaptive reuse of the John Andrews-designed, 1970s-era 

former art building at the center of campus. The new facility 

will be the largest and most accessible makerspace within a 

network of campus-wide maker resources. Operated under 

the governance of the Honors College, the facility is owned 

by the University and available to all students. 

 

 
Fig. 8 Integrating dining within the mix of collaborative spaces is 

key to creating a successful, student resource center. 

To achieve Kent State’s goals of creating a campus-wide 

community of invention and facilitating cross-disciplinary 

communication and problem-solving, the DI Hub includes 

think tank areas for ideation, makerspaces, prototyping labs 

for testing, and hatchery spaces for development.  

  

 
Fig. 9 Rendering of the new Design Innovation Hub at Kent State. 
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To energize the new program and encourage student 

participation campus wide, the DI Hub program is 

strategically paired with a new, multi-venue dining facility 

that serves one-third of campus. The Dean of Student Affairs, 

the Director of the DI Program, and the architects worked to 

create a design that encourages the sharing of ideas in the 

makerspaces and around the dinner table. The design takes 

advantage of the existing aesthetics of the building to create 

overlooks and perches throughout, allowing activity to be on 

display. 

 

NEW FACILITY PLANNING  

DISCUSSION GUIDE 

Based on our broad experience in the planning, building 

program development, and design of academic makerspaces 

with varied user sets and missions, we have developed a list 

of questions to consider in the planning of a new maker 

facility. These questions will prepare any institution, 

regardless of user set, to undertake their project. This list of 

questions includes: 

 

Mission 

 

• How will this facility compliment the aspirations of the 

maker program? 

• Who are the intended users? 

• What is the institution’s current maker culture? 

• How do users get access? 

• Do any users get preferential treatment? 

• What array of project durations might be expected? 

• What are the desired hours of operation? 

• What is the program’s policy regarding intellectual 

property and knowledge sharing? 

• What is the policy on issues of enterprise and 

entrepreneurship? 

 
Ownership 

 

• How will design and construction be funded? 

• Where will the operation budget come from? 

• What role will donors play? 

• Will there be fundraising efforts? 

• How is equipment procured? 

• Are any of portions of the facility available to the 

registrar? 

• Will the space need to support non-academic 

partnerships? 

 

Governance 

 

• How will the makerspace program fit within the 

university organizational structure? 

• Will the makerspace serve specific or multiple 

departments, schools, or colleges within the institution? 

• Is there a curriculum?   

• Can students earn credits? 

• Can students get a makerspace-specific degree, minor, 

or certificate?  

• Who will manage and operate the facility? 

• How will this facility fit within campus-wide maker 

resources? 

 

CONCLUSION 

An academic makerspace provides an important new asset for 

instruction, exploration, and entrepreneurship on campus. 

While there are a number of common programmatic 

elements, each facility is shaped by the issues of mission, 

ownership, and governance. Understanding each project’s 

specialized requirements is critical to supporting its unique 

community of makers and ensuring its operational success. 

 

Before embarking on any new makerspace facility, it is 

important to ask a broad range of probing questions like those 

presented in this paper and consider what model will best fit 

within the institution’s culture. For a successful makerspace, 

engaging an architect early and addressing the circumstances 

of mission, ownership, and governance will help shape a new 

facility that not only functions as needed but also fosters 

creativity and collaboration and reinforces the program's 

mission. 
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