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ABSTRACT 

This study seeks to determine what strategies have been 

successful or unsuccessful through interviews with leaders of 

university makerspaces. Data was collected by conducting 

semi-structured interviews with nine leaders from eight dif-

ferent university makerspaces. Using constant comparative 

analysis, data was coded in a three-phase process to reveal 

two core themes, including 1) sustaining faculty leadership 

and management and 2) nurturing student values and 

co-ownership of space. The findings of this study can help to 

improve new and existing university makerspaces and the 

makerspace community as a whole by looking at common 

struggles between makerspaces especially as these spaces 

continue to grow in both involvement and amount of space 

occupied. Preliminary results from three makerspaces are 

presented.  

INTRODUCTION 

As makerspaces proliferate on university campuses, a set of 

best practices, or guiding principles are emerging through 

discovery and observation from the community.  This study 

extends the set of guiding principles or best practices identi-

fied in prior literature through in-depth interviews with those 

immersed in the makerspace environment.  The overarching 

goal is to distill a set of strategies that have been successful 

and unsuccessful to aid universities beginning to create new 

makerspaces and grow makerspaces.  This paper provides the 

initial findings of these interviews along with an overview of 

literature-identified best practices.  The findings of this study 

can also help to improve existing university and the mak-

erspace community as a whole by looking at common strug-

gles between makerspaces especially as these spaces continue 

to grow in both involvement and amount of space occupied. 

BACKGROUND 

A. ACADEMIC MAKERSPACES 

MIT’s Center for Bits and Atoms appears to be the first ac-

ademic makerspace, forming a center for digital fabrication 

(while coining the name “fab lab”) from an NSF grant in 2001 

and developing a list of core capabilities for other fab labs 

(aka makerspaces) to be built in a wide variety of locations 

(MIT Center for Bits and Atoms, n.d. and Halverson and 

Sheridan, 2014).  This fab lab movement has focused on 

public access to these spaces and currently number 1161 

worldwide fab labs in their network [1].  The Maker Educa-

tion Initiative (MakerEd) was founded in 2012 to reach pre-

dominately K-12 educators in an effort to broaden participa-

tion in making for all children [2].  Makerspaces in university 

settings have been growing in popularity, especially in the 

last five years, as evidenced by the number of different groups 

trying to form a community to link these spaces.  A survey of 

libraries (including both public and university) in 2013 re-

ceived over 100 responses of existing or soon to come on line 

library-based maker spaces, with half of those spaces only 

one year old.  That survey found that much of maker activity 

in academic library makerspace at the time centered around 

digital media and 3D printing or modeling [3, 4].  Steven Bell, 

a past president of the Association of College and Research 

Libraries was quoted in a 2015 article in EdTech as saying 

that, “Makerspaces are not yet incredibly common in aca-

demic libraries, but there’s a wave of early adopters” [5].  

Founded in 2014, MakeSchools.org is a website where uni-

versities can create maker profiles for the campus as a whole, 

for individual makers, for the on-campus maker spaces, 

noteworthy making-based projects, or even maker-centered 

course [6, 7].  This site allows the sharing of diverse defini-

tions of making and appears to be intended to showcase the 

academic maker movement as well as providing contact in-

formation.  The International Symposium on Academic 

Makerspaces was inaugurated in 2016 by the Higher Educa-

tion Makerspace Initiative in order to bring together partici-

pants and facilitators of the growing number of university and 

K-12 makerspaces to share insights, research, and build 

community  [8]. The recent adoption of makerspaces into the 

university environment creates new opportunities to study 

how they serve students and fit within the varied university 

cultures. 

 

Some initial claims and assumptions about how makerspaces 

will affect students include fostering creativity, independ-

ence, build community, and grit [9, 10]. Root-Bernstein and 

Root-Bernstein [11] argue that crafting, model building, arts, 

and visualization, such as could be conducted in a mak-

erspace environment develop the creative thinking needed to 



  

develop great scientists.  Blikstein, et al. [12] point out the 

difficulty of measuring creativity in their paper on a new 

technological literacy assessment for makerspaces.  Claims of 

the development of independence are based upon the litera-

ture of intrinsic motivation, such as in the Cordova and 

Lepper [13] 1996 study which showed dramatic increase in 

student engagement and motivation when offered choices, 

contextualization, and personalization in instruction.  The 

extrapolation is that makerspaces allow users to choose their 

own project and therefore increase their intrinsic motivation 

and, subsequently, independence in learning in order to 

complete the project. Makerspaces and the making movement 

have communities that develop around them that are being 

studied such as in Foster, et al.’s [14] 2014 paper on the ethos 

of sharing within maker communities.  Further, in Kurti et 

al.’s [15] work in 2014 on the philosophy of educational 

makerspaces, the makerspace environment was touted as 

being of upmost importance in order to foster collaboration 

and unlock the possibilities of constructivist educational 

theory, whereby collaborating students alternately taking on 

the roles of teacher and learner.  Studies on grit in mak-

erspaces are also recent, such as Steier and Young’s [16] 2016 

study on the growth of grit in fifth graders participating in 

makerspace activities.  Clearly there is interest to discover the 

impacts of academic makerspaces at all levels. 

B. PREVIOUSLY IDENTIFIED BEST PRACTICES  

Multiple previous studies have attempted to distill the best 

practices of successful university makerspaces, resulting in 

both qualitative and quantitative observations. Wilczynski 

[17] reviewed seven large and successful makerspaces and 

converged on the following observations as critical for suc-

cess: (1) clearly defined mission, (2) proper staffing, (3) open 

architectural environment, (4) accessible, (5) user training 

availability, and (6) maker community development.  Others 

have taken a more quantitative approach, such as Forest, et al. 

[18], which describes optimal staff to user ratio and area of 

floor space per user ratio.  Wilczynski and Adrezin [19] also 

describes the importance of broader campus collaboration 

and the makerspaces’ role in promoting it.  Forest, et al. [20] 

identified some key practices such as student engagement, 

low barriers to entry, faculty and staff support, safety and 

liability management, and sustainable funding.   In the present 

work, we hope to extend the set of guiding principles or best 

practices, building on this previous work, through in depth 

interviews with those immersed in the makerspace environ-

ment. 

METHODOLOGY 

In this study, eight semi-structured interviews were con-

ducted with nine leaders of eight different university mak-

erspaces. Seven of the eight interviews were conducted in the 

same manner. The interviewer for these interviews was a 

white male mechanical engineering student from Georgia 

Institute of Technology. This student interviewed eight 

leaders from seven different US university makerspaces 

through the video teleconference system Cisco WebEx where 

only the audio was recorded. One interview was conducted in 

person at the student’s university of origin and lead by a lead 

female qualitative researcher to provide an example for how 

to conduct a semi-structured interview. This interview was 

also conducted with one leader of the university makerspace. 

All interviews took approximately one hour and were guided 

by a series of questions. The questions focused on how the 

makerspaces were being formed and what the interviewees’ 

roles were in the process.  

A. INTERVIEW DESIGN 

The interviews were conducted with the purpose of generat-

ing initial impressions of university makerspaces, and de-

termining the best practices and strategies of university 

makerspaces with suggestions for improvements. The inter-

views were scheduled for one hour and the questions fol-

lowed five major themes: 1) what is the culture of the space, 

2) who can access the space, 3) what is the makeup of the 

space, 4) what makes the space unique/successful, and 5) 

other aspects of the space (cost, safety, vision, and physical 

layout). Given the limit of one hour for the interview, some 

questions were not addressed in every interview. Under each 

theme, there were generally four questions that were available 

to guide the discussion with the interviewee.  

B. INTERVIEWEES 

The interviewees included engineering and medical disci-

plines, where seven of the nine interviewees were in the en-

gineering discipline. One interviewee was a third year stu-

dent, seven interviewees were faculty, and one interviewee 

was a lab manager. All but one interviewee were male. In-

terviewees were from universities that encompassed the East 

coast to the Midwest of the United States. Interviewee in-

volvement ranged from full participants in the space, to 

overseers of the space, to assistants in the development of the 

space. The male graduate interviewer did not have any con-

nection to seven of the interviewees. For one interview, the 

interviewee was a Co-PI on a grant that the graduate student 

was involved in. For the interview conducted by the female 

researcher, the female researcher and the interviewee were 

Co-PIs on a grant. An initial list of university makerspaces 

was generated based on the collection of contact information 

at relevant conference and web searches.   The interviewees 

were selected based on having a makerspace in existence for 

at least one year and invited to participate through email 

communication.  More interviews need to be collected and 

diversity of schools will be sought.  

C. ANALYSIS OF INTERVIEWS 

After the interviews were conducted, an undergraduate re-

searcher transcribed the audio recordings over the course of 

two semesters. This resulted in 91 pages of single-spaced 

transcriptions. To narrow the focus of the findings, three of 

the eight interviews were analyzed for themes and patterns 

using N’Vivo software by a female mechanical engineering 

graduate student researcher. The female graduate researcher 

worked with a female qualitative researcher – faculty from 

another university – in order to further develop the themes 

found in the data. Constant comparative analysis (Glaser & 

Strauss, 1967; Strauss & Corbin, 1990) was used to uncover 

participants’ preconceptions and misconceptions about 

making. Two authors engaged in preliminary open coding, 

which involved dissecting and categorizing the data resulting 



  

in 15 codes. Secondary analysis with axial coding involved 

disaggregating core themes and resulted in 2 themes, in-

cluding a) Faculty Leadership and Management and b) Stu-

dent Behaviors and Values. A third round of analysis used 

selective coding to validate relationships between the two 

themes. This multiphase process with two coders was used in 

order to establish trustworthiness. 

FINDINGS 

The initial findings of the three interviews determined several 

common issues that new makerspaces experience. These is-

sues include specific strategies in which faculty need to en-

gage to sustain leadership and management of the mak-

erspace as well as strategies for nurturing student value of 

co-ownership of the makerspace. 

A. SUSTAINING FACULTY LEADERSHIP AND MANAGEMENT 

All three interviewees mentioned best practices approaches 

that emphasized the importance of securing sustainable 

funding resources, establishing proper protocols, networking 

with peers, being open to diverse users and needs, providing 

solutions in response to students’ needs/ideas, and providing 

structure to empower students. When one capstone team ap-

proached a faculty member about storing supplies, the faculty 

member responded through networking and working to se-

cure a space for the students: 

 

I remember one team in particular, they bought a refriger-

ator, and they were trying to take the refrigeration system 

out of it. And the student was storing it in their car… Ini-

tially the refrigerator and then the scraps and then he asked 

me, he pleaded with me can I please keep this anywhere on 

campus because it’s hurting my back to transport it from 

my car to the [ME Building]. And I was like oh, right, ok, 

yeah … that’s a great idea storage. So I talked to [the ME 

Building’s Lab Manager]; I talked to [the Chair of the 

Department] and [the ME Building’s Lab Manager]. [The 

ME Building’s Lab Manager] pointed out that the mail-

room was underutilized. At that time the room where the 

water jet is was for packaging and receiving and they had 

like a couch and a TV and stuff in there and there was like 

two guys working in there. It was pretty kush.  So [the 

Chair of the Department] said ok let’s get you guys into the 

basement, and we’ll make this the storage room for cap-

stone.  

 

In this example, the student voices a concern to a faculty 

member, the faculty member listens and responds by ap-

proaching those who have authority over the spaces in the 

mechanical engineering department, the person with author-

ity listens, and then seeks out means to accommodate the 

student’s concern. While there is seemingly always a need for 

more space in universities, this faculty member was open to 

the students and responded. This strengthens the relationship 

between faculty and students, and fosters an environment 

where students feel secure that they can talk to faculty about 

certain needs and actually receive a response from faculty to 

their concerns and desires.  

 

Also having security in space, the students have a space to 

build structure where they can feel empowered in their work. 

Reminiscing on their own experience, one makerspace leader 

recalls “where you know I learned to use machines and it was 

so empowering, it was so fantastic to kind of get on the other 

side of that obstacle and you know just take the mystery out of 

it.” Developing this type of empowerment – though not nec-

essarily mentioned as “empowerment” throughout the inter-

views – resonated in the voices of the different leaders. For 

instance, one leader sought out the approach of training stu-

dents via a lab manager and the curriculum so as to be able to 

help them feel confident in their ability to use the machine 

and also for their safety in using the equipment:  

 

That’s going to come from our lab manager. And curricu-

lum. So all of our students freshman year receive training 

on every tool in our fabrication space. Which I think nearly 

every tool at least in our fabrication space. And then that 

becomes a space they can use from that point forward.  

Sophomore year, they get training on the additional tools 

that are available in the sophomore fabrication space.  They 

also get training on how to interface with a mill and a lathe 

and at that point they can go into the apprentice program.  

And in the apprentice program, they are under direct su-

pervision of the university machinist and can come and go 

and work on their projects, work on class projects, work on 

university projects in the machine shop. CNC training they 

have to ask for if they want it. They can go to the lab 

manager and ask for that.  3D printing, basically is all by 

video, so it’s, we just do that by video. There’s a video they 

watch.  

 

While not all the makerspaces interviewed had training 

heavily integrated into the curriculum, the makerspaces all 

have some aspect of their curriculum that requires hands-on 

work in the makerspace. The makerspace, however, can be-

come an expensive space to conduct and maintain. For the 

aforementioned makerspace, a lab manager oversees the use 

of the makerspace. Evidently, how students use these spaces 

cannot be entirely controlled. While safety is in mind, too 

much control and precautions regarding safety will hinder the 

student use of the space – thereby negating the purpose and 

ultimate visions for these makerspaces. Still, while students 

use the spaces more, maintenance and supporting new cur-

riculum requires more equipment and more funds. For insti-

tutions looking to build new makerspaces, funding is a heavy 

concern. Institutions have looked at university funds, donors, 

and corporate sponsors: 

 

Interviewee A: The honors college and [the Assistant Dean 

to academic programs] has some funds from donors that 

have been set aside… So these donors have given money 

for other things but I guess there’s this sense that they are 

willing to donate to something like this…. and you know I 

think [other universities] talked about there’s been good 

corporate support  for maker space so you know I think 

that’s another area we look at too. The focus so far has been 

on these alumni donors.  

 



  

Interviewee B: There is a funding in [the state], which is 

called [funding program] … So some of our equipment, 

quite a bit of our equipment, because we were in start-up, 

has been purchased through [this] funding… The, some 

other equipment has been bought through departmental 

purchases. Some other equipment has been bought through 

college funding. 

 

The faculty and institution are devising means to support 

building and facilitating these makerspaces in their universi-

ties. Recognizing that there is great value to these spaces, the 

faculty who are involved in developing these spaces are 

seeking out ways to support and empower students through 

responding to their needs/desires and managing aspects to the 

space (i.e. funding and getting space) that the students should 

not have to focus on.   

B. NURTURING STUDENT VALUES AND CO-OWNERSHIP OF 

SPACE 

Additionally, all three interviewees emphasized the im-

portance of facilitating and nurturing ideal student behaviors 

that result in stimulating personal motivation and initiative to 

value the space as a co-owner, inspiring students to seize 

opportunity, and honoring students’ resourcefulness and 

awareness of needs/ideas. While overseeing the development 

of the space and supporting the students, one makerspace 

leader found that the students had the initiative to design the 

makerspace out of an old bowling alley: 

 

So I guess along with this makerspace, there’s a student 

group, a core of students who want to promote entrepre-

neurship so they’ve had a lot of input to that space and 

they’ve made up a list of equipment and you know the 

[other university] website was a great source for finding 

lists of equipment so there’s a lot of stuff that would be in 

[other university] makerspace that’s on that list. So you 

know it’s definitely heavy with 3D printers and you know I 

think just maybe one milling machine and laser etcher and 

then definitely the electronic stuff, hand tools, and you 

know craft supply type stuff and glue guns and you know 

that kind of stuff. So ya I think that student group has kind 

of taken leadership in what that will look like.  And you 

know they want to have an event, probably this fall to de-

sign the space, you know some kind of event to bring stu-

dents in, you know kind of brainstorm you know how to 

locate stuff and you know what to do with different regions 

of the room and stuff like that so I think that’s pretty cool. 

Yeah so hopefully, my sense is that you know there’s not 

like one engineering department that’s trying to promote a 

certain kind of space. It’s kind of student led at this point.  

 

Not only do students have the initiative to support and pro-

mote makerspaces, they also have the ability to find and fig-

ure out solutions to their demands. Here the students were 

provided the opportunity to develop a space. They sought out 

online resources for what they should put in the space and 

were inspired to spread awareness of and promote the new 

space through hosting an event. While in this instance the 

initiative of the students was prominent, that same motivation 

may not be as evident to start out in other universities:  

 

The first space we put together here had six 3D printers 

in it and one scanner, and it had a projection system and 

it sat [unused] for seven months. Students could use it. 

Training was available for the students to use it. We had 

a TA in the space. People weren’t using it. And so I de-

cided to offer a class when we got another 3D printer, 

and I might be miscounting the number we began with 

too, hard to remember. And I offered a class in the space, 

trained all the students to use it. The class interfaced the 

students with 3D printers, interfaced the students with 

the CNC, interfaced them with soldering showed them 

how all this comes together to prototype, make and do 

things, work with all the different equipment in the 

building. And in the following semester or two, there 

was a steady stream of students in and out of that space. 

 

In this instance, the students had a space with a wide variety 

of equipment that they could use. They were not, however, 

using the space. While this is clearly a concern for many 

universities building makerspaces – having put money into a 

space that they students do not use or only a small selection of 

students uses the space, faculty must be willing to take the 

lead, as necessary. This then leads to concerns on “how much 

is too much.” It is important to remember that students will 

respond to opportunities, so long as time allows, they have 

support and ownership, and they see the value. Similar to how 

baby birds need a little nudge, so do students. These faculty 

leaders were trying to be in tune to what their students need 

and desire. This does vary across the different universities 

since cultures are different. Nevertheless, faculty who re-

sponds to student needs and work to promote the makerspaces 

as being places for the students will be able to harness the 

potential of their students and the makerspaces. 

DISCUSSION 

Designing and developing makerspaces for university stu-

dents continues to be surrounded by numerous questions for 

what to put in the space, how to support the space and the 

students, who should staff the space, etc. These interviews 

have shown that there is not a one size fits all answer, but 

designers’ makerspaces should continuously consider a few 

key principles:  acquisition of sustainable funding resources, 

development of proper protocols and structure, stakeholder’s 

uses of space resources, and responsiveness to student needs 

and ideas.  Or in short, what culture is desired of the space? 

 

As to the answer of what should be put in the space or how 

should we manage the space, there is not a simple answer as 

this too is based on the culture of the space, the department, 

college, and University.  One of the spaces discussed herein is 

staff managed and supported, while the other two utilize 

students to manage day to day operations.  The equipment 

also varies widely as well.  It seems based on interviews that 

keeping a mindful and open eye to the resource demands of 

the programs, clubs, and organizations being supported, and 

then, being responsive to those demands is likely the best 



  

answer.  Work toward developing a culture where stake-

holders not only feel empowered to ask, but also feel like their 

requests are sincerely considered and when possible meet.   

It can be argued then that the questions one should ask when 

developing a makerspace should not revolve around the lo-

gistics, spaces, equipment, training, etc., but instead, should 

focus on the channels for communication, the approaches 

taken to ensure access, the means for fostering diversity and 

inclusivity.  In this way, a makerspace should be an envi-

ronment that mimics and enriches the social fabric of one’s 

instruction.  

CONCLUSION 

This study has begun to conglomerate the strategies and 

practices from successful university makerspaces that have 

and are surfacing throughout the development of these dif-

ferent spaces. The findings of this study will allow for future 

makerspaces to be developed more efficiently by giving a 

guideline to universities of what has worked for other spaces. 

The findings will also help universities to improve upon ex-

isting makerspaces by recognizing the similar challenges 

other universities have experienced and utilizing the strate-

gies that have been tried elsewhere.  

 

The initial findings from three makerspaces highlight the 

value of student co-ownership of the space, guiding students 

to be resourceful and take advantage of opportunities. Faculty 

leadership and management also drive the success of a space 

with faculty seeking sustainable funding, being open to di-

verse needs and actively responding to students’ needs and 

innovations.  More research of this nature should continue to 

be done as the maker movement grows so that all mak-

erspaces can continue become more efficient and effect 

learning environments for students or other patrons of these 

spaces. 
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