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INTRODUCTION 
Makerspace integration in academic institutions is 
burgeoning. Universities across the world are building large, 
centralized makerspaces to serve students and faculty and 
bolster their standings as forward-thinking centers of 
learning and innovation. This phenomenon dominates 
conversations regarding new learning technology integration 
in higher education. 

However, a crucial and often ignored aspect of this 
dialog is the long-standing existence of an array of smaller, 
unrelated, and isolated makerspaces on many of these same 
campuses. We present our efforts to create a distributed 
network of pre-existing makerspaces, each from a different 
school, and serving a different function on Indiana 
University’s flagship campus. While there has been a 
historical effort to centralize makerspace initiatives on IU’s 
campus, the authors’ efforts involve an emergent 
collaboration from the ground up between the various 
coordinators of IU’s makerspaces to form a robust 
collective. 

Here we illuminate the early design moves of our 
collective, IU Makes, focused on knowledge, machine, and 
material resource sharing, and collective efforts to promote 
our spaces and develop workshops for the broader Indiana 
University community. 

This paper is based in a design case methodology 
whereby we lay out the design moves our collective has 
made to create a network of makerspace nodes. A design 
case is “a description of a real artifact or experience that has 
been intentionally designed” [1] and serves as “a vehicle for 
dissemination of precedent, direct or vicarious experience of 
existing designs stored as episodic memory” [3]. 

Design case studies can also be characterized as a 
form of action research whereby the participants are the 
researchers of their activities “carried out from within a 
situation rather than from a claimed position of objectivity.” 
[1] 

Fig. 1 IU Makes 

HISTORIES, IDENTITIES, AND CLIMATE 

IU Makes 
IU Makes began through a conversation between four 
professors and one PhD post doc from; the school of Fine 
Arts; the School of Education; and the School of Informatics 
and Computing. 

Due to their individual research, which demanded 
specific hardware, software, and unique materials, the initial 
founders quickly realized the need for a campus-wide hub 
where information, equipment, and expertise could be 
shared. In its initial phase the group decided to form IU 
Makes as a way to promote all the activities already taking 
place at IU and provide information through demonstrations, 
lectures, and workshops for the campus and local 
community, Fig. 1. The overarching goal was to develop 
leverage for the creation of a campus-wide, central 
makerspace that would be accessible to all IU students, 
faculty, and staff. 

Since IU Makes’ first meeting in 2013, several 
makerspaces have developed across the campus, some 
housed in individual schools, others in more generalized 
areas such as the main campus library. The “rebirth” or, 
“phase two” of IU Makes, undertaken by the authors of this 
paper, aims to create a strong collective that leverages the 
now substantial 
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Fig. 2 Maker Mondays “Direct Animation” workshop 

knowledge, machine, and space assets of each member 
space. This new collective spontaneously developed in 2016 
through individual meetings and conversations, and can be 
seen as an extension of previous efforts with the exception 
that the initiative is now to create a virtual rather than 
“brick-and-mortar” central makerspace on IU’s campus, 
accessible to all IU students, faculty, and staff. 

The renewed forward momentum of our developing 
collective is rooted in collaboration between people who 
have been designing, outfitting, maintaining, and running 
existing makerspaces, which is a departure from previous 
attempts to convince an upper administration of the value of 
makerspaces on campus. Our collective currently consists of 
six individuals representing five functional spaces and one 
original founder of IU Makes. 

Wells Library/UITS 
The Herman B Wells Library is home to a 3D printing lab 
managed by University Information Technology Services 
(UITS) and a mobile makerspace developed by the IU 
Libraries. 

In the spring of 2016, the library presented a series 
of workshops designed to promote a culture of creativity on 
campus. These sessions highlighted low-barrier tools 
including littleBits electronics kits and Raspberry Pi 
microcomputers. After moderate attendance and a growing 
curiosity from within the library, the Digital Engagement 
Librarian developed a mobile maker cart that could store 
equipment and consumables for future library programming. 

The “Maker Mondays” workshop series continues 
to be the driving force behind the Libraries’ makerspace 
endeavors. Attendees include undergraduate and graduate 
students, faculty, and staff from across campus, 
demonstrating that “university libraries are in the unique 
position to offer a central, discipline-neutral space where 
every member of the academic community can engage in 
creative activities” [2]. 

Going forward, the Libraries hope to create 
opportunities to learn new skills while also highlighting 
library resources and services. For instance, the Libraries’ 
Moving Image Archive recently presented a workshop, Fig. 
2, wherein participants created their own animation project 
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Fig. 3 The MILL 

by cutting up, painting, and scratching 35 mm film. 
Participants left with a greater understanding of the concepts 
of animation, as well as a familiarity with the Libraries’ 
growing film collection. This dual-purpose approach creates 
unique programming possibilities and makes a stronger 
argument for ongoing funding and support. 

In August of 2015, UITS began educating 
employees through MakerBot’s training program offered as 
part of the Starter Kit bundle. A month later, after the 
equipment had been tested and the staff were familiar with 
the workflow, the UITS 3D Print Lab hosted an open house 
at both spaces – Wells Library in Bloomington and ICTC in 
Indianapolis – that invited all students, faculty, and staff into 
the space. 

UITS 3D Print Labs are heavily focused on 
connecting the makers and makerspaces around IU, and 
offers 3D print services to students, faculty, and staff as well 
as print and post-processing consulting. The Print Labs also 
reach out to departments in search of collaboration 
opportunities. 

 
School of Education 
The Make Innovate Learn Lab (MILL), Fig. 3, opened at the 
IU School of Education (SOE) in November 2015. The goal 
is for the MILL to be a space where IUB, and primarily 
SOE, students and faculty can pursue teaching, learning and 
research on making that bridge across multiple disciplines. 

Equipped with a variety of tools such as a 3-D 
scanner and 3-D printers, laser cutter, sewing machines, 
vinyl cutter, CNC router and soldering irons, the MILL 
provides the equipment needed to make just about anything - 
both low and high tech. The MILL may differ from other 
typical makerspaces in the community or on campus in that 
the main focus of the space is for individuals to design and 
make with the goal of improving how others learn. 
Undergraduate courses utilize the space to better understand 
what a tech-rich learning environment can be and to expose 
pre-service teachers to ideas and technologies they may want 
to use in their future classrooms. 



  
Fig. 4 MAD LAB I 

Graduate courses use the space to contextualize the 
theoretical underpinnings of active learning with the use of 
technologies. Graduate students and faculty are using the 
space for research and outreach projects. 

The space has weekly open hours where IU 
community members can come to the space to learn how to 
utilize the equipment or work on projects. Additionally, 
workshops are offered throughout the academic year to 
provide training for community members. 

 
School of Art, Architecture, + Design 
The MAD LABS (Makerspace for Art + Design), Fig. 4, are 
the digital fabrication labs for the School of Art, 
Architecture, + Design. The facilities support the curricular 
needs of all units in the School, but are also available to 
students, staff, and faculty members from across the 
university. Services are billed to bursar, research, or 
departmental accounts, and cost roughly 1/4 of equivalent 
commercial services. 

Since their inception in January of 2016 the MAD 
LABS have facilitated the research of individuals from 
Chemistry, Physics, Biology, Kinesiology, Art History, 
Kelley School of Business, Informatics, the Media School, 
Radio and Television, and all units from the School of Art, 
Architecture, + Design. 

Equipment and services are distributed across three 
labs and include: 3D printing (FDM, SLA, and full-color 
binder jet); Laser cutting and engraving; Vinyl cutting and 
plotting; 3D laser scanning; CNC routing and plasma 
cutting. 

During open hours the labs are always staffed by 
the Lab Coordinator or a trained technician. Individuals 
interested in utilizing the facilities are not expected to have 
prior experience with the technology, and are welcome to 
walk-in or set an appointment for consultation and 
guidance. The Digital Fabrication Labs Coordinator is also 
available to meet with interested faculty to determine how 
the MAD LABS can be incorporated into course 
curriculum.  

Fig.5 REDlab 
  

School of Informatics and Computing 
The Research in Engineering through Design lab (REDlab), 
Fig. 5, is the primary digital fabrication lab and central 
coordinating point for current and future labs for the new 
Intelligent Systems Engineering department (ISE) at IU’s 
School of Informatics and Computing (SoIC). The lab is also 
the model for reorganizing safety, management, and staffing 
for two current as well as future planned makerspaces in the 
School of Informatics and Computing. 

While the space was designed and funded to 
support ISE and SoIC student, faculty, and staff members 
for course work, research, and personal projects, it has also 
been made available to provide support for students and 
faculty of other schools within IU. As the equipment is 
considered to be learning technologies the space is open 
access with hands-on use of the machines for participants in 
the space after attending training workshops. 

In April of 2017 REDlab’s doors officially opened 
after several building infrastructure issues resulted in 
construction delays. However, prior to being available for 
use by individuals the lab’s installed equipment was utilized 
to support fabrication requirements for SoIC’s Engineering, 
and Informatics departments, and to help meet research 
needs for the Center for Research in Extreme Scale 
Technologies (CREST). The lab also supported the School 
of Art, Architecture, + Design in helping mitigate equipment 
failure issues, and student project overflow during critical 
moments of the semester. 

REDlab’s main fabrication spaces are divided into 
two isolated but integrated sections. There is a clean 
fabrication space with a large format laser cutter; FDM and 
SLA 3D printers; benchtop mill; sewing machines for e-
textiles; and electronics testing and soldering stations. The 
dirty fabrication side supports wood and metal fabrication 
with a CNC router, mill, and plasma cutter. REDlab is 
accessible via keycard access, and open for use for all 
equipment when staffed by the coordinator, and/or the 
student-employee technicians. 

3 



 
THE NETWORK 

IU Makes utilizes four, primary methods to realize our 
distributed network: group meetings, an interactive website, 
resource sharing, and workshop development. Emphasis is 
placed on openness, equity, and the creation of initiatives 
and policies that are mutually beneficial to member units. 
GROUP MEETINGS: 
Group meetings take place in approximately two-week 
intervals. Meetings can be called by any member, and the 
location of the meetings rotate between the “homes” of the 
member units, sometimes taking place in third-party 
locations. All members are welcome to introduce topics for 
discussion, propose initiatives, or request member feedback. 
These structural elements promote a non-hierarchical 
organization that develops organically. 

Topics and initiatives often arise out of projects 
stemming from individual makerspace needs that are 
recognized as beneficial to the group. In addition to the 
major aspects below, examples of such shared endeavors can 
be seen in the writing of this paper, helping each other 
develop curriculum for courses, and even in the sharing of 
grant opportunities that may be competitive for limited funds 
across the University. 
INTERACTIVE WEBSITE: 
Still under development, but built on the original website of 
IU Makes, Fig. 6, the interactive website will create a virtual 
hub where students, faculty, and other interested parties can 
locate, contact, and learn about the missions and policies of 
the member units. By hovering over and/or clicking on 
points on a map, Fig. 6, users can determine key information 
about a makerspace or lab while also gaining an initial sense 
of each space’s character, or “flavor.” Each pop-up window 
will be built around a template, conveying the same key 
information such as lab name, location, level of access, 
name of coordinator, and contact information/email link. 
However, through variations in design, each pop-up will also 
convey a sense of the lab’s individual character and identity. 

This interactive map component has been modeled 
in part on pre-existing IU interactive maps and is being 
designed and built in collaboration with IU’s mapping and 
GIS office. The website’s interactivity is inspired in part by 
MIT’s Mobius portal [4], and is laying the groundwork for 
our own development of a similar, easily accessed 
knowledge base portal in collaboration with the University 
Information Technology Services (UITS). 
RESOURCE SHARING: 
At all times, both through organizational structure and 
attitude, IU Makes attempts to foster a culture of openness 
and generosity. This includes the sharing of expertise, 
equipment, and resources, as well as cooperation and 
collaboration on papers, presentations, and workshops. 
Examples of resource sharing include: shunting users to 
other labs in the network in the event of equipment failure or 
lack of specific expertise; sharing consumables donated by a 
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Fig. 6 Interactive Map 
vendor; sharing design files for the construction of lab 
furniture; and the co-authoring of this paper. 
WORKSHOP DEVELOPMENT: 
IU Makes is in the process of developing a series of rotating 
workshops, each focused on a different hardware, software, 
or material, and capitalizing on the resources and expertise 
of the constituent units. Workshops are open to all members 
of the university and rely on the combined networks of the 
constituent units to drive attendance. The workshops    
function as short-term, skill-building sessions that also raise 
awareness about the member units of IU Makes, the 
availability of digital fabrication equipment and other 
“making” technologies on campus, and the importance and 
relevance of design thinking across disciplines. Past 
workshops include “Digital Vase,” hosted by MAD LABS, 
in which attendees designed a rudimentary vase in Fusion 
360 for printing on an FDM machine; “TinkerCAD”, hosted 
by UITS, in which attendees were given a crash-course in 
design using TinkerCAD software; and the Wells Library 
Maker Mondays workshops such as the Direct Animation 
workshop. 

 
DISCUSSION 

BUREAUCRACY AND CONTRADICTING VISIONS 
Our design case illustrates how our collective negotiates 
campus politics and the identities and core missions of the 
individual spaces to locate common ground. At times this 
requires subversion of the institution’s propensity for 
centralized oversight and directives, and calls for action 
independent of the school units each of our individual spaces 
are located within. 

All IU Makes members have chosen to join and act 
as part this networked group autonomously, without 
directive and (at least initially) the consent or knowledge of 
their respective Chair/Dean/Supervisor. This allows the 
organization to function in a nimble manner; able to move 
from idea to action untethered by the bureaucracy, red tape, 
and slower pace that accompanies a hierarchical structure. 

In this way IU Makes’ distributed network model 
runs counter to a current initiative to develop a centralized, 
campus-wide makerspace, driven by the Provost.



With the assistance of a committee comprised by members 
from the Provost’s office, the School of Art, Architecture, + 
Design, and the School of Informatics and Computing, the 
Provost intends to renovate a currently dilapidated historical 
building in a prominent location on campus, creating a 
makerspace/entrepreneurial innovation hub. This landmark 
structure, slated to open 2018/2019 is modeled directly on 
successful efforts by Rice University (Oshman Engineering 
Design Kitchen) [6], and TMCx, part of TMC Innovation at 
the Houston’s Texas Medical Center [7], and will mirror 
similar programs found around the country, such as The 
Garage at Northwestern University [5]. Absent the same 
type of corporate and industry sponsors found in Houston, 
and without the robust engineering programs of Rice or 
Northwestern, Indiana University’s landmark facility will 
not be a direct analogue to the above mentioned spaces. In 
fact, a key element of the steering committee’s work has 
been to determine whom the users and stakeholders of such 
a centralized and “department-less” entity might be. 

The IU Makes collective is not averse to the 
creation of a central, landmark makerspace. In fact, two of 
the authors of this paper hold positions on the steering 
committee and are dedicated to developing the best possible 
outcome. To that end, we have attempted to shift the focus 
away from space and equipment, and to develop an 
understanding among the other committee members that 
makerspaces are fundamentally about people. 

In doing so we have highlighted our own 
experiences as makerspace designers, program developers, 
and how we work with people in our individual spaces. We 
have also begun sharing the strengths of our own 
collaborative endeavors in IU Makes, and how IU, which is 
built on the strength of diverse fields, can leverage a large 
central makerspace to create a truly transdisciplinary space 
that breaks down silos and develops stronger bonds across 
Indiana University’s community. 
EGO AND IDENTITY 
Although institutional politics can be a powerful barrier to 
collaboration, equally daunting is the obstacle of individual 
ego. Buzzwords like “interdisciplinary,” and “collaboration” 
are in vogue on campuses across the nation, but many times 
the individual desire for autonomy and insularity 
overpowers the institution’s stated goals. Funding issues also 
fuel the tendency to silo as a means to retain control. In an 
environment of increasingly limited budgets, lab directors 
covet assets such as space, equipment, personnel, and user 
base, which further promotes a territorial outlook. 

The IU Makes collective currently consists of five 
distinct entities, each with its own direction and identity. In 
multiple cases the makerspaces of these areas are the direct 
result of the vision and hard work of a single individual. 
The mechanisms IU Makes uses are intended to create a 

lateral, collaborative network in which the identity and 
mission of individual components are honored and remain 
intact. As mentioned in  “THE NETWORK,” above, the 
structure of our group meetings and interactive website play 
key roles in the maintenance of individual identity. In the case 
of group meetings, discussions lead to understanding but not 
necessarily consensus, and on the interactive website 
successful design will communicate the gestalt of a connected 
network comprised of separate hubs, rather than conveying 
the sense of a singular, homogenous central space. 

Additionally, the IU Makes structure alleviates 
budgetary and resource concerns by allowing one hub in the 
network to make up for shortfalls experienced by another. 
For instance, rather than place the burden of staffed hours on 
single locations, the combined staffed hours of all nodes in 
the network provide for near-continuous user access. 
Knowledge sharing also allows for crowd-sourced solutions 
to technical problems, many times eliminating or reducing 
costly downtime and repair costs. Furthermore, by 
communicating with other nodes in the network, lab 
directors can purchase new equipment strategically, in a way 
that augments existing resources rather than create 
redundancies. 
IU MAKES, AGAIN 
We are fortunate to work in the realm of digital fabrication:  
a common meeting ground - a shared method of design 
inquiry and production across myriad, seemingly disparate 
units. As researchers from the Library Sciences, Education, 
Art + Design, Informatics and Computing, we meet each 
other with a shared interest in how digital fabrication 
technologies make our ideas into reality. At this crossroads 
our individual research can interface, and truly 
transdisciplinary work can occur. We believe it is because of 
IU Makes’ intrinsic structure that we meet each other with 
generosity, openness, and equity. 
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