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INTRODUCTION 
In this paper, we discuss data that gives insight into how stu-
dents use makerspaces at MIT.  Knowing who, what, when, 
where and why students use makerspaces enables us to tailor 
solutions that work for students and make better decisions and 
cases for makerspaces going forward.  This paper examines 
sign-in data collected via an iPad interface from February 
2016 until August 2017.  We adapted this idea from a system 
we first saw in use at Case Western Reserve University.  Their 
system was later presented at ISAM 2016 [1].  At MIT, some 
makerspaces on campus use different solutions for tracking 
usage, for example ID card swipes.  Where non-iPad data was 
available, we have included it in our results. 
 

DATA COLLECTION 
Our data collection was done using iPads that are mounted 
near the entrance of a dozen makerspaces. As students entered 
the space, they would enter their username, reason(s) for us-
ing the space and their departmental affiliation.  The iPad sys-
tem also records the makerspace name, time and date.  Using 
MIT’s Data Warehouse, we added information regarding each 
student’s year and major.  This yielded a database that we can 
query to ascertain sanitized usage characteristics.  We began 
collecting data with a handful of iPads that were deployed in 
January 2016 and others deployed since then.  For that reason, 
it is important when comparing historical data to understand 
that new data sources were added as time went by, and totals 
for the Spring 2016 semester are not directly comparable to 
totals for the Spring 2017 semester.  To date, we have col-
lected over 13,000 data points from a sample that represents 
about ¼ of the MIT makersystem.  We also have an additional 
2,400 data points from the MIT Hobby Shop. 
 

WHAT DOES THE DATA TELL US? 

A. GRAD AND UNDERGRAD USE OF MIT MAKERSPACES 
Data collection and analysis of aggregate use characteristics 
is a best practice in academic makerspaces [1].  It is also im-
portant to understand what the data tells you about specific 
populations.  For example, how usage differs between under-
graduate and graduate students.  From Fig. 1A, we can see 
what the overall topical use of the makerspaces looks like, as 
well as the break down between graduate (Fig. 1B) and un-
dergraduate (Fig. 1C) students.  If we had examined only the 
aggregate in Fig. 1A, we would have missed valuable differ-
ences shown in Figs. 1 and 1C.   

 
A. Aggregate usage 

 
B: Undergraduate use 

 
C: Graduate use 

Fig.1  How MIT Students Make Use of Makerspaces 
 

At MIT, we have always suspected a large difference between 



  

how members of each sub-group use makerspaces for re-
search and classwork.  We had no idea how large the differ-
ence would be until this data was taken.  Why is this im-
portant?  This will help make the case that MIT needs to do 
more to support the specific needs of graduate makers in their 
research at MIT.  MIT has over 40 spaces where students can 
make, fabricate and build.  Most of the spaces are not outfitted 
with the advanced equipment and instrumentation that gradu-
ate students need for research.  Those that are suitably 
equipped are run as ‘machine shop’ type makerspaces [2] 
wherein technicians manage the facility.  In general, access to 
these types of spaces is poor due to the training and staffing 
barriers.  Simply put, (i) you must wait to get trained because 
staff are expensive so there aren’t a lot of them, and (ii) only 
a few people can use the space at one time due to the limits 
on how many people the staff can help at one time.  Due to 
these reasons, MIT graduate students have less overall access 
than undergrads.  Faculty members often end up building their 
own mini-machine shops and metrology centers to provide 
graduate students with access to equipment and instruments.  
This leads to unnecessary duplication and sub-optimal use of 
valuable lab space. 
 
Undergraduates have more access to project-type mak-
erspaces [2] for classwork and community-type makerspaces 
[2].  More than 70% of MIT’s makerspaces are set up as these 
types [2] despite the fact that the graduate and undergraduate 

populations are comparable in size.  These project and com-
munity spaces typically do not focus on facilitating access to 
high-end measurement equipment. 
 
The preceding information is being used to make the case for 
additional makerspaces that cater to graduate making.  The 
MIT MakerWorkshop [3,4] was originally started two years 
ago within the Department of Mechanical Engineering to pro-
vide a space that contained the marrying of high-end fabrica-
tion and measurement equipment for advanced making.  It 
should be no surprise that this has become the primary facility 
for graduate student making within the Mechanical Engineer-
ing Department.  This space is primarily staffed by graduate 
students and these student mentors can see the value of this 
model to the broader graduate student population at MIT.  
They are working with MIT’s Project Manus to expand the 
use of makerspaces equipped with high-end fabrication and 
instrumentation equipment across MIT. 
 

B. WHEN ARE STUDENTS MOST USING MAKERSPACES 
We also wondered when students are using makerspaces.  
What days of the week and what times of day?  The heat map 
in Fig. 2A and surface plot in Fig. 2B show the same data for 
overall usage during the Spring 2017 semester. 
 

 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

S 2 1 0 1 0 0 0 0 0 1 8 13 24 47 35 47 50 51 33 23 10 2 3 1 

M 1 1 0 2 1 0 0 0 9 35 123 132 163 190 235 231 353 344 193 110 52 21 10 2 

Tu 3 0 0 0 0 0 1 2 12 72 163 186 195 243 332 245 408 397 147 122 61 31 11 6 

W 4 1 0 0 0 0 0 3 29 71 159 187 182 226 303 300 370 329 147 109 77 28 8 6 

Th 2 1 1 0 1 0 0 3 20 67 195 170 210 254 383 294 439 343 161 106 50 12 6 3 

F 1 1 1 0 0 0 0 2 17 74 168 204 259 278 337 302 233 122 46 21 11 4 6 9 

Sa 1 1 0 0 0 0 1 0 4 9 25 67 64 99 73 83 80 51 17 16 11 5 4 4 

A 

 
B 

Fig.2 Time Slots That Makerspaces Are Used, Note - Top Row Indicates Hour of the Day while Left Column Represents Day of the Week 



  

 
The data shows that students are most likely to be found in 
makerspaces mid-week beginning around 3pm.  This is con-
sistent with anecdotal evidence that students go to the mak-
erspaces when they get done with classes.  Unfortunately, the 
timing of this ramping up also coincides with times that many 
makerspaces – project-type [2] and machine shop-type mak-
erspaces - are closing down.  These spaces typically start 
clean up around 3:30pm, so that staff can head home at 4pm.  
Several of the spaces in this study are of this variety, therefore 
some of the logins that occurred post 4pm belong only to com-
munity-type makerspaces, e.g. student run makerspaces that 
are open until 10pm.  It is likely that our ability to see the real 
desire for students to use makerspaces post 4pm is muted in 
this data.  Specifically, some of the spaces in this study are 
not available for use post 4pm and thus students that typically 
work there are not available to sign in during these times.  We 
also broke down the data used to create Fig. 2 by undergrad-
uate vs. graduate students, but unexpectedly, there was no dis-
cernible difference. 
 
Prior to collecting this data, we had survey data that indicated 
when students ‘thought’ they would most like to use mak-
erspaces.  Now we know when they use them, and this data 
may be used to support the case for extended hours or more 
community-type makerspaces which often have hours of op-
eration up to 10pm. 
 

C. HOW MANY MAKERSPACES ARE STUDENTS USING? 
Another question that we wanted to answer was,” How many 
students use multiple spaces in a given semester?”  Data for 
Spring of 2017 usage is shown below in Fig. 3.  These results 
are unexpected, as students are often heard to complain that 
they need to visit multiple makerspaces to get access to dif-
ferent pieces of equipment.  The data shows that most rely on 
one space, vs. 3 or more.  This is definitely at odds with con-
ventional wisdom at MIT. 
 

 
 

Fig.3 Number of Makerspace Used by MIT Students in Spring 2017 

 
We are still trying to understand whether this is a characteris-
tic of the makerspace population we are sampling or some 
other effect.  We believe our sample may be affecting the data 
in the following way.  The spaces which are part of this survey 

tend to be the more “open, friendly and broadly accessible” 
spaces.  These spaces are more driven to provide a welcoming 
place with suitable machines and services for students.  We 
speculate that these spaces could be operating as “one stop 
shops” due to their attention to serving student needs.  If this 
is true, their mode of operation can be copied onto other fa-
cilities so that students don’t bounce around as much between 
facilities. This is speculation, so more study on this issue, via 
expansion of the number of makerspaces, is needed and is un-
der way. 
 

I. WHO IS USING THE MAKERSPACES? 
We know the number of sign-ins between graduate and un-
dergraduate (categories 1-4) students is nearly equal.  This is 
an important result for MIT as it had been hypothesized that 
undergraduates do far more making that graduate students.  
Although we need data from more spaces to definitively dis-
prove that hypothesis, this data points toward that outcome. 

 
Fig.4 Breakdown of User Types That Are Accessing the Makerspaces.  

Category “Other” Includes Faculty, Staff and Alumni Use 

 
What we did not expect was the usage by Faculty, Staff/Post 
Docs and Alumni (category “other) would be this high.  Very 
little is done now within the MIT Makersystem to cater to 
these groups.  Although they are not the dominant users of the 
space, this data demonstrates a magnitude of use that has led 
us to consider how we can better serve that population.  For 
example, MIT focuses most of its training and maker commu-
nity activities on students, but perhaps we should also make 
these programs (especially training) and social activities more 
broadly available to Faculty, Staff and Alumni. 
 

GENERAL USAGE ACROSS CAMPUS BY TERM 
 
Fig. 5 shows how often different facilities have been used 
over time.  It is interesting to note that the most often used 
space is the MIT MakerWorkshop - a student-run makerspace 
- that resides in a 1,500 ft2 space.  There is also relatively high 
usage at the Protoworks entrepreneurship-focused mak-
erspace that resides in only 600ft2 of space.  Both of these 
small makerspaces have vibrant and active communities and 
focus on catering to student needs. 
 



  

In contrast, ME Manufacturing is the largest space (4,000 ft2) 
in this sample yet has one of the lowest participations.  We 

believe this is due to the fact that it is technician run and there-
fore has more barriers to entry. 
 

 
 

Fig.5 Makerspace Access by Location and Semester.  Note, 2017JA Represents January Between the Fall and Spring Terms.  Does not include Hobby 
Shop Data 

 
 

NEXT STEPS 

 
We are looking to deploy the iPads in several more mak-
erspaces on campus and are working with MIT’s Institutional 
Research to explore what if any difference gender makes in 
makerspace use.  We would also like to speed up the sign-in 
time by use card swipes integrated with the survey so that in-
stead of typing their username, they could swipe their ID and 
then click on the answers to the questions. 
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