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INTRODUCTION 

  At Montana State University we seek to expand the reach of 

the MSU Makerspace to students from all corners of campus.  

We know that our Makerspace has value far beyond the equip-

ment we house within it.  The true value of our Makerspace, 

like all higher education Makerspaces, is dependent on the 

culture we promote.  In this paper we will define “diversity in 

maker culture.”  We will examine how we are working to-

wards moving our MSU Maker Culture beyond the College 

of Engineering and the courses that require Makerspace us-

age.  We seek a vibrant Maker Culture, consisting of students 

from all corners of our campus, who learn from and interact 

with each other across curricular boundaries. 

FACTS ABOUT THE MSU MAKERSPACE AND MSU 

Founded in the Fall of 2015 as a support facility for the Col-

lege of Engineering, the MSU Makerspace is a 1000 square 

foot facility that is open to all students, faculty and staff on 

the MSU campus.  The space has a full time Lab Manager, a 

part time Faculty Director, and student lab monitors who keep 

the lab open for student and class use 40 hours a week.  The 

MSU Makerspace (shown in Fig. 1) is a “light build” space – 

we have no metalworking or welding capability, but cover 

most other standard makerspace needs.  

 

 
Figure 1:  Layout of Montana State’s Makerspace 

  

MSU has an enrollment of nearly 16,000 students, seven col-

leges on campus, including a College of Engineering, College 

of Arts and Architecture, and the Jake Jabs College of Busi-

ness and Entrepreneurship [1].  The MSU College of Engi-

neering funds the MSU Makerspace, in part because the Mak-

erspace supports the COE’s Junior Multidisciplinary Design 

course (required of all COE juniors).  Between 250 and 350 

students are enrolled in this class per semester, and at times, 

their use of the Makerspace must be prioritized over other 

uses.  During the first two years of managing our Makersapce, 

we have focused heavily on acquiring tools, providing in-

struction, developing procedures and protocols, and support-

ing the COE’s Multidisciplinary Junior Design course.  Our 

space now runs safely and efficiently, with no injuries.   As 

we move into the third year of operation, we seek to increase 

the diversity of our user base and facilitate interdisciplinary 

interactions between students.   

DIVERSITY IN MAKER CULTURE 

Educators have recognized that part of the value of the Mak-

erspace in education is in the creative freedom that students 

have to pursue an idea all the way to a physical realization.  

Universities are encouraging interdisciplinary collaboration 

as part of a greater "innovation tool kit" [2,3].  The Mak-

erspace can provide a place for interdisciplinary interaction 

and even collaboration between students and thus the “mak-

ing” experience is even more beneficial for students using the 

space.  The importance of the Makerspace as a “free zone” 

where students can freely tinker and interact with each other 

cannot be over-emphasized.  With universities everywhere 

prioritizing the ephemeral goal of being “innovative,” there is 

an increasing need for spaces where students can creatively 

pursue personal and potentially even entrepreneurial interests.  

So, another way of thinking about “quantifying” our maker 

culture is to look at what students are working on while they 

are in the space.   

For the purposes of this paper, let us define “maker culture” 

as both the people using the Makerspace and the types of 

things that they are making (“safety culture” is separate and 

not addressed here).  In the MSU Makerspace, the academic 

majors of the students that use our facility describe the “who” 

and the purpose of the project pursued in the Makerspace is 

the “what.”   

“Diversity in maker culture,” for us, then means that students 

representing a wide cross-section of disciplines are utilizing 

our space for various purposes (not just academic purposes). 



  

QUANTITATIVE METRICS FOR DESCRIBING MAKER 

CULTURE 

In order to understand if we are changing our maker culture, 

we must first understand what it currently is.  Metrics derived 

from entry point data help describe who our current student 

users are.   We can learn about the types of projects they are 

working on both from data collected as well as from analyzing 

our equipment maintenance and consumable costs.    

A. ENTRY POINT INFORMATION ABOUT STUDENTS 

In order for students to gain entry, they must provide an ID 

number.  Assuming the student is in the Makerspace database 

(he/she has completed some minimum online training), the 

entry is then tracked, along with the reason for using the Mak-

erspace (if for a class, which class, student club, or personal).   

Fig. 2  shows the distribution of home college of our student 

users over the last academic year.  Engineering majors are by 

far the most frequent users of the space. Not only is the home 

college of the Makerspace the MSU College of Engineering, 

but several engineering classes require student use of the 

Makerspace.   

Students work on projects in the Makerspace for a variety of 

reasons: for an academic class, a personal project, a project 

for one of our Makerspace workshops, a graduate or under-

graduate research project, or a project for a club or other or-

ganization.  Fig. 3 shows our current distribution of project 

types, and as expected, most students state that the primary 

purpose of their work in the Makerspace is a project for a cur-

ricular class.  

 

 
Fig. 2 Number of student entries by college from November 

2016 through May 2017  

 
Fig.3 Distribution of stated purpose for work in Makerspace 

B. ANALYSIS OF EQUIPMENT UTILIZATION 

Data is also collected, albeit indirectly, on tool utilization.  Ta-

ble 1 shows a listing of our major equipment categories and 

operating and maintenance costs for each. Clearly the 3D 

printers are a big draw.  Anecdotally, we know that the stand-

ard woodworking hand and power tools are also used fre-

quently (rolling costs for these tools are quite low).  Students 

also utilize, although to a lesser extent, our electronics solder-

ing stations, ShopBot desktop router, and styrofoam cutting 

capabilities.   

Two years into our Makerspace experiment, it is safe to say 

that MSU’s maker culture is largely composed of students 

within the College of Engineering, working primarily on cur-

ricular projects, with a few pursuing extra-curricular interests.  

They largely visit the Makerspace to utilize 3D printing and 

basic woodworking capabilities.   

 

Table 1 Makerspace equipment operating and maintenance 

costs from Fall 2016 through present 

EQUIPMENT DOLLARS SPENT 

3D PRINTING: FILAMENT, 

REPLACEMENT PARTS 

FOR FOUR 3D PRINTERS $3657.07 

ELECTRONICS: 

COMPONENTS, 

DEVELOPMENT BOARDS, 

BATTERIES, SOLDERING 

CONSUMABLES, ETC. $1,112.34 

CNC: COLLETS AND BITS 

FOR SHOPBOT  $346.80 

GENERAL: HAND TOOLS, 

SAW BLADES, POWER 

DRILL BITS, GENERIC 

CONSUMABLES $894.55 

 

  TOWARDS DIVERSIFICATION 

The definition of diversity is consistent with the drive towards 

giving students a more multidisciplinary experience in col-

lege.  Bringing more “diversity” to our makerspace would 

mean that we attract more non-engineering students who are 

working on a wide variety of projects (whether class related 

or not).  We are not unusual in this respect, as other universi-

ties with more developed makerspace capacities have also 

recognized the need to draw a diverse user group [4,5]. Some 

efforts have already been undertaken at MSU to attempt to 



  

diversify our population of Makerspace users. Anecdotal out-

comes have been noted and the learning gained from these 

efforts, combined with data on our user statistics is used to 

drive the effort of diversification forward.  

A. EFFORTS TO ATTRACT STUDENTS FROM ALL CORNERS 

OF CAMPUS 

As our space was founded only two years ago, our primary 

focus has been on simply becoming a functional place for stu-

dents to build projects in a safe manner.  We have had to iron 

out many of the standard management and staffing issues. 

~However, from the inception of the space, we were keenly 

aware that we needed to try, proactively, to attract non-engi-

neering users and to make our user population aware that the 

space could be used for extra-curricular projects.  To that end, 

we have already worked to promote the Makerspace in vari-

ous ways.  We have had a presence at “Catapalooza,” MSU's 

start of the school-year kick-off event and participated in the 

entrepreneurship school’s kick-off workshops, “Start Up of 

You.”  This academic year, we have had a presence at all four 

2017 Freshman orientation events and will be part of the uni-

versity wide "Sophomore Surge" scavenger hunt (an event 

that encourages underclassmen to explore campus locations).   

At start-of-year events, many students express interest in uti-

lizing the Makerspace.  However, as the semester progresses 

and students get busy we need to be even more proactive 

about the ways that we invite students to engage with the 

Makerspace.  Due to our remote location on the outskirts of 

campus, we have held Makerspace “pop-up” events and dis-

tributed flyers with maps to the space.  Our "pop-up" events 

included a live demonstration of 3D print capabilities, along 

with give-aways and personal interaction with interested stu-

dents, encouraging them to explore the Makerspace.  The 

Makerspace has also sponsored various skill building work-

shops, often tailored to content useful in particular academic 

classes at a given point in the semester.  These have been use-

ful for students, but largely unsuccessful in attracting a "re-

turn" following. 

In order to encourage the creative (and student driven) side of 

making activities, a student club, MakerCATs, was formed. 

MakerCATs had some success in attracting a membership 

base, though all members have been engineering students to 

date.  The nascent student led organization has successfully 

sponsored a series of student-driven and student workshops 

that have had some success in cross-discipline attendance.  

These workshops have included puzzle boxes (woodwork-

ing), battle bots, and aluminum casting. 

B. INTENTIONAL CROSS-COLLEGE COLLABORATION 

AMONG FACULTY 

We have also reached out to other colleges inviting them to 

host classes in the space and to collaborate in the context of 

Maker and design events.  Not only has the space hosted en-

gineering courses, but it has also hosted courses from the busi-

ness curriculum, from the technical education curriculum, as 

well as several multidisciplinary courses in design.   

A significant collaboration was also undertaken with the 

School of Architecture in the form of a jointly sponsored ex-

hibit for MSU’s Maker Expo (an event open to the wider com-

munity).  The woodshop from the School of Architecture (ar-

guably another great Makerspace on our campus) collabo-

rated with the COE’s Makerspace to create an exhibit that in-

vited visitors to create a Montana themed landscape utilizing 

parts made using many different tools available in both 

spaces.  All parts were pre-made, so visitors only had to as-

semble and paint, but all tools were on display to give visitors 

an idea of the capabilities available between the two spaces.  

The collaboration was a great success in terms of outreach to 

the wider community, but not many university students at-

tended.  Clearly we should consider replicating such a work-

shop and collaboration with a more focused audience of stu-

dents on campus. 

 
Fig. 5 “Yellowstone” landscape used to demonstrate Mak-

erspace capabilities at Maker Expo 

 
Fig. 6 Pre-cut “geysers” on a laser cutter for demonstration 

purposes 

 
Fig. 7  Finished landscapes, completed by makers of all ages 

(from children through adults), our exhibit was one of the 

most popular at the event. 

 

C. PROPOSED FUTURE PROGRAMMING TO PROMOTE A 

MORE DIVERSE MAKER CULTURE 

While we don’t have data on how all of these efforts individ-

ually have worked, it’s plain to see from the entry point data 

that we are, at this stage, not yet a very diverse Makerspace.  

We began asking ourselves “Why?”  Some of the reasons 

have begun to emerge.  The space is remotely located relative 

to the main part of campus.  Students need ideas for how to 

utilize the space.  Students are just too busy to engage in extra-

curricular creative endeavors.  When students have free time, 

they want to socialize and unwind and many want to take part 



  

in all the outdoor activities that Montana has to offer. We may 

also need to highlight our low-use equipment through addi-

tional workshops and demonstrations. 

One idea for diversification of the space has been to leverage 

what our student population has in common.  For instance, we 

have observed an up-tick in personal projects near the end of 

fall semester as many students are making gifts to give loved 

ones when they return home for winter break.  Presumably, 

it’s not just engineers that might be interested in making gifts, 

and we may be able to attract students from all corners of 

campus to a workshop that was perhaps a festive skill builder 

in which the students could take home a gift.  These types of 

workshops have been shown to be successful at both MIT and 

Georgia Tech [4],[5].  Workshops that we have tried in the 

past have either been tailored to a specific class (engineering 

design primarily) to teach specific skills (soldering, 3D print-

ing, etc.).  A holiday themed workshop which produced a 

Montana themed gift (like the Yellowstone landscape de-

scribed above) could be a fun event that would have appeal 

on all corners of campus.   

Another type of workshop that could have great appeal across 

student disciplines would be one that catered to their common 

interest in all types of Bozeman-based recreation.  Nearly half 

of our student population comes from out-of-state, implying 

that they elected to come to Montana for a reason.  While we 

offer an outstanding education at an affordable price, many 

students are in Montana for all that Bozeman and our location 

in the mountains has to offer.  Workshops that centered 

around skiing (make your own ski-waxing station, repair your 

own skis/boards), fishing (tie your own dry flies, making a 

fly-rod), hiking (cut a topo-map of the area on the ShopBot, 

how to sew for repairing torn packs, tents, jackets), etc. would 

likely be very popular across disciplines.  These workshops 

could be coupled with talks from local entrepreneurial busi-

nesses that have undertaken to bring their own “making” en-

terprises into the realm of manufacturing for recreation.   

We will also continue to collaborate with faculty across cam-

pus, working to make them aware of the capabilities of the 

Makerspace.  There are several colleges with whom we don't 

currently have collaborative relationships, including the Col-

lege of Agriculture and the College of Nursing.  A goal for 

the 2017-18 academic year is to reach out to colleagues in 

these colleges to understand how the Makerspace might com-

plement education in their respective curriculums.    
CONCLUSIONS 

The MSU Makerspace was founded two years ago, start-

ing in an unused chemistry lab with a few hand tools and 

two 3D printers.  Since then, we have moved into a cus-

tomized space and now have expanded capabilities in 

3D printing (six printers), woodworking (variety of 

hand and power tools), CNC manufacturing (ShopBot 

and PocketNC), along with electronics protoyping capa-

bilities, including signal generation and analysis tools.  

We served over 2500 students in the 2015-16 academic 

year including the largest engineering class on campus.  

Our user base reflects our roots in the College of Engi-

neering.  Looking to the future we will continue to work 

towards becoming a more diverse Makerspace, through 

workshops that leverage common student interests, fac-

ulty collaboration,  and support of our student club.  
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