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INTRODUCTION 
While many students have visited the recently opened mak-
erspace to use the space and machines, prolonged and in-
vested student engagement – that is, going beyond food traf-
fic or use of the space for homework – requires a profound 
change of behaviors and mindset. One proxy for measuring 
this type of change is the number and type of students projects 
that are fostered in a makerspace. To trigger and nurture these 
projects, and thus increase students’ engagement, an iterative 
design approach used to develop three design interventions – 
developing workshops, a blog, and a mini-grant system. 
These provide a means for students to learn new project skills 
(workshops), form connections and share skills (workshops, 
blog), get inspiration or inspire others (blog), and to gain 
low-risk, low-commitment monetary support (mini-grants). 

BACKGROUND 
The growth of makerspaces has highlighted their use as a 
means to increase instruction in design through project-based 
learning. This learning can vary from integrated design 
courses with client projects to more standard coursework 
folding in requirements to use a makerspace for an end of 
term project [1,2]. Many spaces also emphasize that personal 
or social design projects are also welcome [3]. Even when 
such projects are welcome, some report that introductory or 
intermediate projects, support, or skill building are necessary 
to prepare students for more involved design competitions or 
funding [4]. 
It has also been noted that attempts to institutionalize mak-
erspaces and introduce them in schools and universities 
should not neglect the importance of community and mindset 
[5]. Moreover, while there is limited research on assessing the 
success of makerspaces, it is generally agreed that the success 
of makerspaces cannot only be measured by foot traffic [6]. 
Because of the educational goals of makerspaces, being able 
to engage students over time by providing learning opportu-
nities through workshops and projects is an important mis-
sion. 

SETTING 
The NYU MakerSpace opened in September 2016 and is 
10,000 sq-ft. It is housed in the Tandon School of Engineer-
ing, but it is open to any student, staff, or faculty member. The 
staffing model includes two full-time staff members (man-
ager and assistant manager), four graduate students, and 22 
undergraduate students during the academic year. The man-
ager is advised by a committee of four faculty members; they 
meet monthly to discuss policies and procedures. During the 
academic year the hours are: 

• Monday – Friday 9AM – 11PM
• Saturday – Sunday 12PM – 6PM

Hours in the summer are reduced to 10AM – 6PM during the 
week, only, and the student staff is also reduced. 

METHODS 
An iterative design approach was embraced in the creation of 
the MakerSpace. Therefore, the authors were open to emer-
gent uses and practices and developed design interventions in 
order to support students’ engagement [7]. In order to create 
long-term and deep engagement of students visiting the 
space, as well as trigger visits from new students, the Mak-
erSpace team developed three design interventions in Spring 
2017. These three interventions were grounded on three de-
sign principles: 1. Nurture students’ confidence and increase 
self-efficacy; 2. Create accountability; 3. Connect students.  
In a previous pilot space aimed at providing a co-working and 
prototyping area for students (called the GreenHouse), two 
graduate students were employed to encourage and supervise 
student interactions. This space continued within the new 
makerspace, but the role of the graduate students had shifted 
during the fall 2016 semester to curation: instead of proposing 
or creating events, they mainly coordinated clubs and student 
organizations who then lead the events and workshops.  
In the spring 2016 semester, however, some previously active 
clubs were busy with other activities or lost interest. Main-
taining the offering of workshops was identified as crucial to 
nurturing student self-efficacy by providing additional tech-
nical skill training or simply by giving them a safe environ-
ment to play with ideas. The workshops were also an oppor-
tunity for students to connect with others outside of their 
major, perhaps a way for them to find teammates or bootstrap 
a project. Therefore, makerspace graduate and undergraduate 
students were tasked with continuing the previous workshops 
and creating new ones. The idea was proposed in the monthly 
TA meeting, and undergraduate or graduate student workers 
then volunteered to create workshops based on their own in-
terest or experience.  
Students developing these workshops would create a Sheets 
presentation in the shared Google Drive MakerSpace folder 
with the general workshop info and examples (often includ-
ing code snippets). The bulk of workshop time would then be 
spent working through the examples: simple Arduino circuits 
and code, CAM setup in Fusion360, how to connect the 
Raspberry Pi 3 to the school enterprise Wifi, etc. The work-
shop experience and resources are housed in the MakerSpace 
to build upon in future semesters. Graduate students also 



  

reached out directly to the student affairs support staff to 
spread the word about using the makerspace for club events in 
order to generate more offerings. 
A blog (linked here) was started to showcase student projects 
in the space and demo videos, events, and workshops. This 
blog aims to nurture confidence (by providing visibility to 
students’ projects and workshops), to create accountability 
(when someone’s project is mentioned on the blog, in par-
ticular with future steps, it motivates students to keep work-
ing on the project) and to connect (students learn about oth-
ers’ projects as well as learning opportunities in the space). It 
is hosted through the university servers and is built on 
WordPress. All TAs in the space are added to the blog to post 
if they would like, as well as any interested students from the 
school who want to share projects. The blog was linked to 
Google Analytics to measure overall traffic and users and is 
indexed by search engines. It is also set as the homepage for 
the 18 MakerSpace desktop computers. 
The school provides funding for entrepreneurial activities 
through a variety of resources but can require significant 
commitment (varying by funding level). Funding awards vary 
from $500 for prototyping to $100,000 for winners of entre-
preneurial competitions. Many of these projects start or reside 
in the makerspace. To lower the barrier for prototyping entry 
for those with project ideas, a monthly mini-grant ($50) sys-
tem was created. The amount was decided by two faculty 
members who oversee and mentor several student design 
clubs and a prototyping competition. They found that for 
early prototypes, that amount is usually enough to get the 
project started. Or, that students who had access to more 
funds often did not spend more than $50 in their initial phase. 
The mini-grants therefore aimed to nurture confidence by 
allowing students to test ideas at a very early stage. Choosing 
the monthly winner has become part of the graduate student 
role in the space, a way for the MakerSpace team to increase 
the engagement of students working in the space. Applicants 
submit a short, online form describing what they would like to 
accomplish and list the items they need purchased. The four 
graduate workers review the applications each month and 
vote on a winner. The winners are then required to submit a 
post to the blog after one month to document their progress. 
This creates some accountability and also recognition and 
inspiration for others.  
These simple techniques: workshops, blogs, and mini-grants 
create a positive feedback of student organization participa-
tion, effective communication, and value from the Mak-
erSpace. 

RESULTS 

A. WORKSHOPS 
There was no restriction on workshop type, technical and 
non-technical/social were welcome. The largest club events 
of the semester were social or focused on professional skills. 
All workshops created by the MakerSpace TAs were focused 
around technical skills.  Attendance, workshop creation and 
materials, and mini-grant projects are presented below.   
The workshops created by the MakerSpace TAs in Spring 
2017 are presented in Table 1. A basic list of resources used 

for the workshops are also shown. Some larger items, such as 
computer screens for the Raspberry Pi workshops, were very 
clearly limiting factors. The Dell desktop computers in the 
space use display port, which requires a $15 cable converter 
to HDMI for the Pi. So, those workshops had to be split into 
1-3 teams only to use the large TV screens in the space, which 
limited the amount of hands on time that each participant 
received. Future iterations of the workshop would maybe 
quickly walk through Pi setup, then hand out already con-
nected boards so that students can gain more experience 
programming or with a short design project with their own 
laptops. Observations of the students participating to the 
workshops as well as the type of workshops  offered suggest 
that these workshops provided opportunities for both learning 
and experimentation, thus nurturing and increasing 
self-efficacy in participants. They also allowed students from 
different majors and years to meet and mingle.  
Table 1: Spring 2017 Workshops Created  

Title Resources Needed Approx. # of   
Participants 

Arduino Arduino UNO kit: board, 
breadboard, resistors, button, 
LEDs, small servo, cable 

   29 

Raspberry Pi Raspberry Pi 3, HDMI screen, 
wall adapater, micro SD card  

   15 

CAM Fusion360 software, optional: 
small milling machine 

   16 

Wearable 
Technology 

T-shirts or fabric scraps, Flora 
or Lilypad board, conductive 
thread, resistors, LEDs, cable 

   20 

 

B. BLOG 
The blog was created in early March, 2017. By the end of the 
spring semester there were 25 posts. The Google Analytics 
data for June and July are shown below in Figure 1. Much of 
the traffic is from the desktop computers within the space, 
which can be seen by the weekly dips in users during the 
weekend. During the academic year, the newsletter, detailed 
in section D below, is sent out at the beginning of the week 
(Sunday or Monday), which could also help drive traffic to 
the blog by referencing posts and events. 
The blog has also been used to make announcements about 
new improvements to the space this summer. Figure 2 shows 
a post about a new area to connect students interested in 
working on certain ideas or those who are looking for 
teammates. 
Even if students only glance at the blog for a short amount of 
time, it has clearly helped to disseminate new information in 
the space and promote projects. The bounce rate is high (80% 
for the time period shown above) but some posts are gener-
ating clicks from the front page. For example, a post from 
July 25th, 2017, has already had 260 page views as of 
mid-August. Further promotion of the blog itself on the 
MakerSpace and school social media and during admissions 

https://wp.nyu.edu/makerspace/


  

or other social events will spread information about the space 
and blog to a wider population at the start of the next semes-
ter. It was initially promoted in the newsletter and new posts 
will be highlighted in future email newsletters. The blog plays 
a number of important functions for different users – writers 
and readers. For writers, it nurtures their confidence and in 
some cases creates accountability (for example for blog posts 
about mini-grant projects). For readers, it can nurture confi-
dence by inspiring them and create connections (either just 
basic information sharing or people to contact to ask for ad-
vice or to offer help). 

 
Fig. 1: Blog Google Analytics June-July 2017 

 
Fig. 2: Blog Post on New Space Resource 

C. MINI-GRANTS 
There have been two mini-grants awarded, one in April and 
one in May. Eight students or teams submitted applications in 
April, two in May. Because of limited funding for this year 
and lower numbers of students, the mini-grant was suspended 
over the summer. It will start up again in September and will 
continue for all 12 months next academic year. A feature of 
the program is that it does not work on reimbursement. The 
manager of the space purchases all parts within the budgeted 
amount and passes them on to the students. This was done to 
support students who may not have or want to spend the $50 
up front and also to keep the process simple. If the project is 
scaled to more than one per month, the budget and time for 
any purchaser would grow.   
One of the two projects was personal and the resulting blog 
post is shown below in Figure 3. The other project was a part 
of the group’s senior design project: they wanted to add video 
tracking to their built-from-scratch drone. Both groups pri-
marily requested small prototyping boards and sensors from 

Amazon. While very little data has been collected at this 
point, from informal conversations with students about their 
blog posts and the prototypes they created, it seems that the 
mini-grants provide a useful resource for students, will nur-
ture their confidence, and possibly create accountability.  

 
Fig. 3: Mini-Grant Blog Post 

D. NEWSLETTER 
In order to increase awareness and better connect students to 
resources and opportunities, one of the TAs has taken on the 
responsibility of creating and maintaining a weekly newslet-
ter. A sample newsletter, from April, is shown in Figure 4. 
During the spring semester, she also started collecting ana-
lytics about the newsletter viewing and click through rate. 
The newsletter was initially a sign up, but is now sent to 
everyone who swipes in, since the MailChimp system has an 
easy link to unsubscribe. Increased cross-promotion about 
opportunities and events on both the blog and newsletter will 
help reach additional students in the upcoming school year. 

 
Fig. 4: Newsletter Announcing Mini-Grants 

 



  

DISCUSSION 
To increase students’ engagement with the MakerSpace, de-
sign interventions were implemented inspired by three design 
principles – (1) nurture students’ confidence and increase 
self-efficacy, (2) create accountability and (3) connect. These 
principles were based on previous research on makerspaces, 
communities of practice, and creative thinking [8-11].   
From previous research, the start of a community of practice 
has arisen in the space [12]. So far, there are peripheral par-
ticipants and lurkers, and then core members. But, by default, 
core students are not interested in creating a community 
where other participants can easily become more involved. 
These four types of interventions are ways to trigger partici-
pation and connections between groups, and to create more 
regular users. 
The first year of the space has highlighted needs and oppor-
tunities for skill interventions to nurture student self-efficacy. 
Workshops and low-risk prototyping support have been 
identified as a first step in that process. Helping to create and 
lead these workshops will now be a required component for 
any TA in the MakerSpace. This is an effective way of 
making sure the TAs are engaged in the space while building 
their own technical experience. Although not all workshops 
were technical or design focused, they brought students to the 
space who might not normally use it and helped to build 
connections and a sense of community. 
Future iterations of these design interventions will be devel-
oped based on observations, feedback and emerging practic-
es. Workshops will be reviewed periodically for content and 
to ensure that participants are all able to participate in any 
hands-on activity. New workshops will be added in the fol-
lowing year that will build on previous ones, and new topics 
will be introduced based on student interest and emerging 
technologies. For example, introduction to VR with Unity. By 
building on previous learned workshop topics, a scaffold of 
engineering design skills can be built and fostered. The new 
roles required of the TAs (e.g. creating and facilitating 
workshops, writing blog posts) will increase their engage-
ment with the space and turn them into “lead users” who 
proactively propose and create new interventions to nurture 
and grow the makerspace community [13]. 
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