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INTRODUCTION 
The intent of this paper is to share lessons learned, and to pro-
vide proof of concept, for a large-scale freshman maker train-
ing program.  We envision the impact of our work will be the 
enabling of others to adopt similar programs at their universi-
ties, thereby more rapidly engaging students in making.  Our 
lessons learned have come from an initial investment of 
$500,000 and 10,000 person-hours of time.  Knowing what 
we know now, we estimate that we (and we believe other 
schools) could ramp up this program for less than 25% the 
initial cost in dollars and person hours. 
 

ABOUT THE MIT MAKERLODGE 

A. HOW MAKERLODGE BEGAN 
Training incoming students is important to enable the hands-
on learning that is core to MIT’s mens et manus (mind and 
hand) philosophy.  However, MIT freshman makers face 
challenges that hinder their ability to build and design things 
when they arrive on campus.  First, freshman at MIT have not 
declared a major, so they are not affiliated with any depart-
ment and do not have access to departmental makerspaces.  
Second, many of the remaining spaces have training backlogs 
of 3+ months.  Third, MIT freshman are over scheduled and 
do not have large blocks of time which they can spend getting 
trained in maker technologies.  MIT launched the Mak-
erLodge program in the Fall of 2016 to train members of the 
incoming class of 2020 (~1100 freshmen each year at MIT) 
in maker safety and basic maker technology.  This includes 
3D printers, laser cutters and hand tools.  The MakerLodge 
experiment, if successful, would lower barriers for freshmen 
to enter makerspaces.  The key barriers being lack time, lack 
of access to timely training and lack of access to makerspaces 
available to freshmen. 
 

B. FACILITIES 
The MIT MakerLodge [1], shown in Fig. 1, consists of two 
rooms, which sum to a total of 850 ft2.  The 1st room contains 
fabrication tools (~500 ft2) while the 2nd room (not shown in 
the Figure) contains a space for textile/vinyl work and a 
lounge space for the volunteer student mentors that conduct 
the training. 
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Fig.1  MIT Freshman Training Facility 

 

C. GROUPS OF SUPPORTING PEOPLE 
MIT Project Manus led a collaboration between the campus 
stake holders in Fig. 2.  This enabled us to obtain early buy-
for the program, and roll it out in less than 6 months. 

 
Fig. 2: Stake Holders Brought Together to Craft the MakerLodge Program 

We started with 15 student mentors that built the makerspace 
and developed the training project over the summer of 2016.  
These students then trained an addition 30 mentors in the early 
Fall.  These 45 student mentors began training freshman in 
mid-Fall of 2016. 
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D. ADMINISTRATIVE STRUCTURE: 
The MakerLodge is administered via a collaborative 
relationship between Project Manus [2] Staff (Prof. Martin 
Culpepper, Mr. Jonathan Hunt, and Mr. Joshua Revkin) and 
the volunteer student mentors (45 in year 2016 and now 60 in 
year 2017).  During the space’s design and creation process, 
the two groups came together to create policies, training 
materials and a culture that was amenable to both sides.  The 
students are empowered to purchase, schedule trainings, hold 
social events, make improvements to the space, and do the 
training of the freshmen.  The staff do the final testing/check 
off of the freshmen and record their credentials in MITs 
Mobius maker app.  Mentors volunteer 3-5 hours per week to 
train their peers in exchange for their own social space, 
funded social events, access to other facilities on campus, and 
24/7 hour access to the MakerLodge for their own personal 
making. 
 

E. DETAILS ON THE TRAINING 
MakerLodge training includes 4 types of 3D printers, 2 types 
of laser cutters, various hand tools and in 2017, drill press and 
bandsaw.  Training starts with freshman taking an online 
safety quiz that must be passed with 100%.  After passing, 
they take two, 2-hour training sessions at the MakerLodge fa-
cility.  During training, the students build a project that was 
conceived and developed by the student mentors with aid and 
advice from Project Manus.  The projects for years 2016 and 
2017 are shown in Fig. 3.  After year 1, we changed the project 
from the edge-lit sign to a wooden pencil holder.  This re-
quires less expensive materials, fewer parts, reduces the stag-
nant time spent ‘watching’ the laser cutting job, and reduces 
3D printing time such that students finish their print during 
their 2-hour session. 
 
After training, students may elect to take a 45 minute, one-on-
one checkoff to demonstrate proficiency with the technolo-
gies.  Once students pass, they receive the following: 
•Tool box ($7/student) and set of tools ($18/student - 
wrenches, screw drivers, hammer, etc) 
•Arduino micro ($13/per student) 
•$100 in makerbucks (to spend via Mobius [3] on materials, 
machine time, etc…) 
•Training credentials in Mobius that they may show to facility 
managers to verify their competency and gain entry to a space, 
for example a space in Fig. 4. 
•Ability to access the 12 facilities in Fig. 4 
•Ability to join a maker community [4] (social events, maker 
events, general life/class support) at one of the 12 facilities 
 

FRESHMAN PARTICIPATION 
MakerLodge is optional, yet as Table 1 shows, nearly 40% 
opted into the program, despite their busy schedules.  Passing 
the check off exam was optional, and more than 280 freshmen 

passed, the exam.  The pass rate for this exam was originally 
60% but increased to 85% due to (a) augmentation of the 
training  content and (b) setting of more clearly defined ex-
pectations. 
 

 
A 

 
B 

Fig.3 Training Projects for Year 2016 (A) and Year 2017 (B) 

 

 
Fig. 4: Collaborative Network of Facilities That Accept Freshman Gradu-
ates of the MakerLodge Training Program.  Mobius Enables Student 
‘Flow’ Between These Facilities Via Its Credential Functions 
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Table 1 Freshman Participation in MakerLodge 

 # % freshman 
Passed safety quiz 464 44 
Taken 1 training 412 39 
Passed checkoff 282 27 
Student injuries 0 0 
 
Students can only take MakerLodge as freshmen.  This begs 
the question, “Did they procrastinate or did they seek out 
training early?”  Fig. 5 shows that over 60% of respondents 
completed training in the Fall and IAP (January).  This may 
indicate that freshmen want training early, so that they can 
start making early, but more data is needed to support this. 
 

 
Fig. 5  Timing of MakerLodge Training 

 

STUDENT FEEDBACK ON PROGRAM 
We found that 98.5% of respondents consider MakerLodge 
“as valuable,” or “more valuable,” than other freshman activ-
ities at MIT.  The detailed breakdown in shown in Fig. 6. 
 

 
Fig.6 Freshman Rating of MakerLodge Program for 2016-2017 Year 

MOTIVATION TO USE OTHER MAKERSPACES 
A key goal of the program was to encourage use of other mak-
erspaces around campus.  As a means to incline them towards 
this, the program did well as shown in Fig. 7A. 
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Fig.7  Student Use of MIT Makerspaces After MakerLodge Training 



  

Most had either used a space or planned to. We later recog-
nized that some students were taking the survey soon after 
passing the check off.  We speculate that some had not had 
enough time to visit makerspaces between passing their check 
off and the survey.  Some students reported not being sure 
how to access other makerspaces, but in total this is only about 
5% of the total responses given the multiplication of 20.9% 
from Fig. 7B and 24.1% in Fig. 7C. 
 

LESSONS LEARNED 

A. INCENTIVES 
An incentive program was essential to convince the students 
to take time out of their busy schedules.  We initially offered 
$100 in MakerBucks, a currency that students use to purchase 
materials and machining time at MIT.  In reality, the freshmen 
hadn’t been at MIT long enough to understand that some 
things cost money, so they didn’t see the value.  We later of-
fered the toolboxes, hand tools, Arduino and “I Survived 
MakerLodge Bootcamp” t-shirt (total cost of $50/student) to 
successfully draw them in. 
 

B. ADVERTISING TO FRESHMEN 
Aggressive advertising was necessary to inform and persuade 
students to sign up for training.  Bulk, class-wide emails are 
often ignored.  Poster in hallways quickly fade into the back-
ground.  The constant buzz of ‘things’ going on at MIT makes 
it difficult to capture and retain their interest in any one thing.  
Word of mouth is the best means of getting the word out, but 
when launching a program, you don’t have older students that 
can tell the younger students about the value of the program.  
It turns out that the ‘give away’ items mentioned in the pre-
ceding section turned out to be very effective, ‘free’ advertis-
ing.  Students would see that their friends had received a tool 
box and tools, then they would start asking questions about 
MakerLodge and hear about the benefits straight from their 
friends.  In the end, the ‘give away’ items, worth much less 
than $100, were the best draw.  Even though these cost less 
than Makerbucks, students perceived the utility of these items 
to be higher than the MakerBucks, as suggested by Fig. 8. 
 

 
Fig.8 Utility of MakerLodge Personal Resource Allocations 

 

C. INVOLVING THE BROADER COMMUNITY  
It is important for the students to recognize the value of the 
program, but it is also important for the administration to rec-
ognize the value.  We offered training to high-levels of the 
MIT administration.  Several of the direct reports to MIT’s 
President (Fig. 9A), staff from MIT EHS (Fig. 9B), Resource 
Development Officers (Fig. 9C) and facility managers were 
invited to take the training.  This helped to build confidence 
in the training and the students that do the training.  It also 
helped the student trainers to understand that many people at 
MIT were interested in what they were doing and wanted 
them to succeed. 

 
A: From left to right - Vice President and General Counsel, Vice President, 

Vice President for Research, Vice President for Resource Development, 
EHS Office Director, Provost, Senior Vice President and Secretary of the 

Corporation 

 
B: From left to right - Radiation Protection Program Officer, Associate 
Director of EHS Environmental Management Program, Safety Program 

Senior Officer, Managing Director (not pictured) 

 
C: From left to right - Campaign Operations Director, Campaign Initiatives 

Associate Director, Campaign Initiatives Director, Campaign Director 

Fig.9 MIT Administrations and Staff Members Post MakerLodge Training 



  

 

D. INFORMATION SYSTEMS 
To be successful, you need good supporting systems, includ-
ing a place to store training materials, training records, and 
two scheduling system (one for student volunteer mentors and 
one for freshman to sign up for training).  MIT students have 
a tendency to want to build things from scratch and we went 
through a couple iterations of scheduling via Google Sheets 
and a short attempt to develop a new scheduling app before 
convincing the students we should purchase a commercial 
online scheduling tool. 
 
We also leveraged the Mobius app [3] as our canonical place 
to store credentials and enable the use of MakerBucks.  The 
app enables students to search/find machines anywhere on 
campus, navigate the 40+ spaces and understand their entry 
requirements, store their training credentials so that they have 
a trusted means of demonstrating their competency, and make 
payments with MIT Makerbucks, their student account or a 
credit card.  The app also enables facility managers to manage 
their machines, financial accounts, and have more 
information about student skill level.  This enables them to 
make better and faster decisions regarding how much 
training/oversight is needed for unfamiliar students, and this 
reduces time for both student and facility manager.  All of 
these functions were essential to the success of MakerLodge, 
especially the credentialling functionality as this enabled the 
flow of students from the training facility out into other 
makerspaces, as depicted in Fig. 4. 
 

BENEFITS TO THE STAKEHOLDERS? 
As a result of the MakerLodge program, the following 
benefits are being realized. 
Schools/Departments: Better trained students that are more 
capable of participating in early (freshmen/sophomore) hand-
on education, and thus the ability to offer more advanced 
classes on real world problems. 
Administration: Better serving MIT’s students’ expectations 
of the ‘mens et manus’ experience 
Facilities managers: Less training work enables more 
teaching/helping students, verifiable training credentials 
reduces concern for new users and helps customize further 
oversight and training 
UROP: Students are better prepared to design/build 
experiments for their Undergraduate Research Opportunities 
EHS: Standardized training and more students receiving 
general safety training 
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