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Why Make?
An Exploration of User-Perceived Benefits 
of Makerspaces

By Elizabeth J. Hartnett

During the last decade, technology has provided us 
with tremendous individual power, and this has 
encouraged the development of what is being 
called the Maker Movement. This movement 
is having a profound effect upon the manufac

turing sector as well as the individual's ability to explore and 
share creative ideas using computer-aided design and an online 
network of collaborators. In response to interest in participating 
in self-directed projects that utilize digital tools and knowledge, 
libraries and other community-based organizations have created 
makerspaces. These facilities provide users with the physical 
tools and space to pursue their interests and collaborate on 
projects. Educational research shows that this type of activity 
can facilitate learning, but little is known about what the users 
themselves perceive to be the benefits of access to makerspaces. 
This exploratory study examines users' perceptions of their expe
rience in public library makerspaces.

In order to determine the usefulness of makerspaces in their 
current form, it is necessary to understand the reasons people 
participate in "making" and the benefits they feel come from this 
activity. The growing popularity of makerspaces in recent years,
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and of the so-called Maker Movement as a whole, indicates that 
these facilities meet a need or address an interest shared by a 
large number of people. To explore the reasons that people use 
makerspaces, and what impact that use has on their lives, the 
following questions should be considered:

• What motivates people to use makerspaces?
• In the opinion of users, what specific skills or attitudes are 

fostered through use of a makerspace?
• How do makerspace activities affect the lives of users?
Gathering to collaborate on shared interests may have per

sonal benefits and also encourage the development of new skills 
and attitudes. Intuitively, it makes sense that the interactive and 
social nature of making encourages active learning, and educa
tors find active and collaborative learning to be an effective way 
to develop skills in experimentation and problem-solving.1

Significance and Rise of 
the Maker Movem ent

A look at the developments that led to the creation of makerspac
es can help us to understand just what goes on in makerspaces. 
These developments have really just occurred over the last decade, 
and were set in motion by the tremendous individual power pro
vided by technology. Digital tools give people the ability to adapt 
ideas and designs quickly and easily. With minimal investment 
of time or money, ideas can be tried out and then discarded or 
tweaked for optimal results. Although "makers" (under the names 
"inventor" and "tinkerer") have existed for as long as there have 
been people, they have a new ability, through the use of digital 
tools and the Internet, to share and combine ideas as never before. 
Instant communication, unimpeded by distance or even language 
barriers, allows like-minded individuals to collaborate on projects, 
improving the outcome and drastically reducing the time required 
to refine ideas. Experts in many fields make their designs and ideas 
freely available, open to being adapted and improved by an online 
community of makers.2 Freely shared information is a hallmark of 
the Maker Movement, which advocates open access to software
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and adheres to the notion that any idea 
can be improved through collaboration. 
Altering existing designs to suit the user 
produces satisfying customized results, 
while collaboration adds new richness to 
ideas.

Interest in making has spread rapidly 
since 2006, when the first Maker Faire 
was held in San Mateo, California. Maker 
Faires are gatherings, often held annu
ally, at which makers can display their 
projects, interact, and share ideas. Maker 
Faires have spread all overthe world, 
with dozens now held each year. South 
America's first Maker Faire was held in 
2013 in Santiago, Chile, and Tokyo's sec
ond annual Maker Faire was also held in 
that year.3 In June 2014, the White Flouse 
hosted its first ever Maker Faire.

Maker Faires increased interest and 
enthusiasm for making, and as a result 
there arose a demand for spaces where 
makers could gatherto work together 
on projects, using equipment that they 
were not likely to have in their homes. 
Depending on the requirements of a 
given project, makers might want access 
to 3-D scanners and printers, digital rout
ers, laser cutters, welding and soldering 
equipment, or other specialized tools.

As important as the availability of tools 
is the need for a physical space in which to 
gather and collaborate. To meet this need, 
entrepreneurs established commercial 
makerspaces that give users access to a 
wide variety of tools, along with instruc
tion in their use, in exchange for a monthly 
fee.TechShop is one example of such 
a space. The firstTechShop opened in 
2006 and there are now several locations 
in major US cities. In addition to giving 
people a place to work on leisure-time 
interests, workspaces like these have been 
instrumental in the development of new 
product ideas and small business ventures. 
The idea of makerspaces as incubators is 
an important facet of their story.

As interest in making continued to 
grow, public facilities moved to provide 
their users with access to digital tools and 
making activities. The first makerspace 
in a public library was established atthe 
Fayetteville Free Library in upstate New 
York in 2011, and since then dozens of

makerspaces have been established in 
libraries, museums, and schools.4The 
equipment and services provided at these 
facilities vary greatly, and depend upon 
available funding, space, and the needs 
and interests of users. This, combined 
with the relatively short time that they've 
existed in their current form, makes it 
difficult to precisely define makerspaces. 
Flowever, some common elements can be 
found:

• Physical space.
• Access to equipment and instruc

tion.
• Responsive to user interests and 

skill levels.
• Opportunities for collaboration.
• Self-directed work.
Based on these common elements, a 

satisfactory definition for makerspaces 
might be as follows: A makerspace is a 
physical space that provides access to 
equipment and guidance in a flexible 
format that responds to the interests and 
skill levels of users collaborating on self- 
directed projects.

The connection between makerspaces 
and public libraries or other cultural 
institutions may be puzzling to some 
initially, but their inclusion supports the 
overall goals of these institutions: equity 
of access, community development, cre
ating relationships among patrons, and 
encouraging lifelong learning. These are 
all potential benefits of public access to 
makerspaces as well.5

Evidence of the beneficial effects of 
makerspaces is beginning to be docu
mented. In a 2013 report, high-school-age 
users ofYOUmedia atthe Chicago Public 
Library listed these effects:

• Feeling of safety, community, and 
belonging.

• Greater involvement with chosen 
interests.

• Improvement in at least one digi
tal media skill.

• Improved academic, communica
tion, and writing skills.

• Better understanding of opportu
nities after high school.6

The Chicago report relates maker- 
spaces to the Connected Learning Model, 
which is further described by the authors
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of Connected Learning: An Agenda fo r 
Research and Design-.

Connected learning is realized when 
a young person is able to pursue a 
personal interest or passion with the 
support of friends and caring adults, 
and is in turn able to link this learning 
and interest to academic achievement, 
career success or civic engagement.
This model is based on evidence that 
the most resilient, adaptive, and 
effective learning involves individual 
interest as well as social support to 
overcome adversity and provide 
recognition.7

The role of makerspaces in education 
has yet to be fully established, but we do 
know that the type of active learning that 
can take place in a makerspace has many 
benefits. Collaboration and experimenta
tion are powerful learning activities, and 
they can result in a higher level of en
gagement and more sustained interest.8 
Active learning has been the subject of 
many decades of research in education.

Benefits of Active Learning
We know that learning has both indi
vidual and social components, and each 
is essential. Engagement and explora
tion should be followed by reflection and 
application. For decades, educational 
studies have shown the importance of the 
opportunity to learn through interaction.

Considerable work has been done in 
determining how active learning affects 
student outcomes. In his 2004 survey 
of the literature on this topic, Michael 
Prince discusses the various attributes of 
what may be called active, collaborative, 
cooperative, or problem-based learning. 
Although their focus may vary slightly, 
these terms are often used interchange
ably and they all require student engage
ment, interaction, and some degree of 
self-direction. Prince finds "extensive 
empirical support for active learning," 
including these major points:

• Academic achievement is 
enhanced when students work 
together in small groups.

• Cooperation promotes higher
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quality individual problem solving 
than does competition.

• Active learning leads to better 
student attitudes and improve
ments in students' thinking and 
writing.

• Cooperation improves learning 
outcomes relative to individual 
work across the board.

• Cooperation also promotes inter
personal relationships, improves 
social support, and fosters self- 
esteem.9

More recently, David W. Johnson and 
RogerT. Johnson have examined the ef
fects of cooperative learning activities on 
individuals in terms of achievement as well 
as individual behavior. They found that 
achievement was higher in "cooperating 
individuals." Additionally, they found that 
"cooperative experiences promote more 
frequent insight into and use of higher lev
el cognitive and moral reasoning strategies 
than do competitive (effect size = 0.93) or 
individualistic (effect size = 0.97) efforts." 
The cooperators also spent more time on 
task and tended to have better outcomes 
in terms of these measures:

• long-term retention;
• intrinsic motivation and expecta

tions for success;
• creative thinking (i.e., process 

gain);
• transfer of learning;
• positive attitudes toward the task 

and school.10
Relating cooperative learning to Social 

Interdependence Theory illuminates its 
social and behavioral benefits. Cooperative 
learning creates positive interdependence, 
which has favorable effects on motivation, 
and "facilitates the development of new 
insights and discoveries and the more fre
quent use of higher level reasoning strate
gies."11 Johnson and Johnson cite extensive 
research showing that positive interde
pendence also influences social develop
ment and behavior among collaborators: 
it's characterized by individuals acting in 
trusting and trustworthy ways, exchanging 
needed resources and information more 
effectively, assisting and encouraging 
other group members, striving for mutual 
benefit, having low levels of anxiety and

stress, and being better able to explore 
others' points of view.12

Research into the benefits of self- 
directed, collaborative learning indicates 
that this sort of work contributes to the 
development of strong problem-solving 
skills. In a series of studies, researcher 
Sugata Mitra tested the ability of children 
to learn to use computers and the Inter
net collaboratively, without intervention 
or instruction. The learning generated by 
this peer interaction, despite the children 
having no previous access to technol
ogy or schooling, was significant, and 
suggested that self-directed learning in a 
group of peers is often the most effective 
approach for acquiring new skills.13

Further studies conducted by Mi- 
tra's colleagues confirmed that "young 
children learn most effectively when they 
are engaged in interaction, ratherthan in 
merely receptive or passive activities."14

In an extensive study of thousands of 
college students, Alexander Astin found 
that interaction with peers was shown to 
have a positive effect on such student at
tributes as knowledge of a field, analytical 
and problem-solving skills, critical think
ing skills, interpersonal skills, and overall 
academic development.15

Potential Contributions
There can be little doubt that collabora
tive activity can be an effective way to 
learn new skills. This, along with the social 
benefits implied by the popularity of 
making, creates a strong argument for the 
value of providing makerspaces. Participa
tion in making can enhance people's lives 
socially as well as intellectually, so its value 
to individuals is clear. Value to society as a 
whole can also be seen when we consider 
the increased demand in many emerging 
occupations for just those skills that collab
orative, self-directed learning can produce.

Technology has become a part of 
nearly every modern occupation and 
related skills are essential for success, 
particularly in the so-called STEM fields— 
those related to science, technology, 
engineering, and math. These occupa
tions represent much of the work that 
helps to improve society as a whole, and 
are the source of innovations in medi

cine, manufacturing, transportation, and 
many other critical areas. Jobs in these 
areas are among the fastest growing and 
best paid of all occupations. The Bureau 
of Labor Statistics reported in 2010 that 
STEM jobs increased at more than twice 
the rate of non-STEM jobs in the previous 
decade, and projected that their growth 
would accelerate in the coming years.
The same report shows that the average 
earnings for STEM workers exceed those 
of workers in other areas with the same 
level of education.l6The skills that best 
prepare people for these types of jobs 
mirrorthose mentioned in the discussion 
of active learning outcomes above.

The Accrediting Board for Engineering 
andTechnology lists many of these skills 
in its criteria for effective engineering 
programs:

• ability to design and conduct 
experiments, as well as to analyze 
and interpret data;

• ability to design a system, compo
nent, or process to meet desired 
needs within realistic constraints 
such as economic, environmental, 
social, political, ethical, health 
and safety, manufacturability, and 
sustainability;

• ability to function on multidisci
plinary teams;

• ability to communicate effectively;
• ability to use the techniques, 

skills, and modern engineering 
tools necessary for engineering 
practice.17

The potential for makerspaces to 
foster positive attitudes toward lifelong 
learning, interpersonal and collaborative 
skills, and vigorous problem-solving skills 
suggests that they can help fill the skill 
gap currently seen in the STEM fields. In 
response to the need for workers in these 
critical fields, the US Defense Advanced 
Research Projects Agency (DARPA) is 
providing a total often million dollars 
in grants to projects designed to estab
lish makerspaces in one thousand high 
schools by 2016.18

A Closer Look
With their potential for enhancing learn
ing as well as improving communication
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and collaborative skills in users, maker- 
spaces merit the attention they receive, 
and the enthusiasm of their proponents 
is understandable. As their use becomes 
more widespread, it is worthwhile to 
examine how well makerspaces are 
measuring up to expectations. This study 
sought to determine the benefits of 
makerspaces, as perceived by their us
ers. It involved conducting a focus group 
at an urban public library makerspace 
recognized for its innovative approach; 
the 4th Floor at the Chattanooga (TN) 
Public Library. This site was selected 
because it includes a dedicated space and 
extensive array of equipment, is staffed, 
and has been in operation for more than 
one year. The makerspace is known as the 
4th Floor, and its vision, as stated on its 
website, reflects the priorities and unique 
advantages of the space:

The 4th Floor is a public laboratory 
and educational facility with a focus on 
information, design, technology, and 
the applied arts.The 12,000+ sq. foot 
space hosts equipment, expertise, 
programs, events, and meetings within 
this scope. While traditional library 
spaces support the consumption of 
knowledge by offering access to media, 
the 4th Floor is unique because it 
supports the production, connection, 
and sharing of knowledge by offering 
access to tools and instruction.19

User opinions were gathered through a 
focus group discussion held at the maker- 
space. To recruit participants, library staff 
members were asked to inform their users 
of the upcoming meeting and create a list 
of those interested in participating. An an
ticipated minimum of five participants was 
not met, so the focus group consisted of 
four participants. Two staff members at the 
location were also interviewed. This yielded 
useful information about the 4th Floor, 
including when it was started, what equip
ment is available, and how it is staffed.

The discussions were recorded, and 
eight core questions related to the par
ticipants' usage of the makerspace and 
what specific benefits they derive were 
discussed in the focus group. Transcripts

of focus group discussions were reviewed 
and coded to uncoverthemes and simi
larities among responses. The following 
sections include quotes from interview 
and focus group participants.

Findings

Staff
Staff interviews provided background 
information on the 4th Floor, as well as 
insight into operations and services. Inter
views were conducted with the library's 
associate director and its project man
ager, both of whom are deeply involved in 
developing the 4th Floor.

Their discussions primarily focused on 
three areas: (1) community engagement, 
(2) experimentation, and (3) flexibility.

Community Engagement
Much of the associate director's work 
related to the 4th Floor is concerned 
with forging relationships with com
munity groups and making the facility 
a well-known asset in the community.
The space can be called a "Civic Labora
tory," because of its public availability.
The library's associate director mentioned 
two current collaborative projects, both 
associated with the fact that the city has 
one-gigabit Internet, which opens up a 
whole new world of functionality and 
applications—he calls it a "next genera
tion network."The first project is funded 
through a grant from Mozilla and the 
National Science Foundation to establish 
a Gig Lab for exploring these possibilities. 
An area of the 4th Floor is being refitted 
to accommodate the lab and equipment 
is beginning to be purchased.

In partnership with a local startup 
called CoLab (Company Lab), the 4th 
Floor is organizing a "GigTank" group, 
which will collaborate and explore the use 
of such a powerful (unlimited) high-speed 
tool.

Experimentation
The 4th Floor is an experimental space, 
and there is an element of trial and er
ror in the library's practices. The staff is 
building policies as they go, and often 
amend and improve them overtime. One
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example involves the procedure for deter
mining the fee for 3-D printing. Access to 
the equipment is free, but the library asks 
users to pay the cost of materials. The 
staff started out allowing open access and 
free use of their 3-D printers; this gradu
ally evolved into a system in which users 
are asked to reserve a printer in advance 
and pay a small fee for the consumables. 
For 3-D printing, the user is charged by 
the gram of material used. The 4th Floor 
developed a method for determining 
the cost of a given project automati
cally, based on information in the design 
file, and this method is now being used 
throughout the city's library system.

The 4th Floor often serves as a beta 
space forthe rest of the library branch and 
system. One example of this is the design 
and setup of a recording booth forthe 
library's teen floor, which was completed 
and debugged by the 4th Floor staff.

Flexibility
The 4th Floor staff members value flex
ibility, since it allows them to be respon
sive to user needs and interest and also to 
capitalize on partnership opportunities. 
Because many of the ongoing projects at 
the 4th Floor do involve grants and part
nerships, the staff must consider varying 
levels of funding in any long-term plans. 
They strive to align these plans as much 
as possible with the interests of their 
users, and provide programming and 
instruction in those areas as well. It is of
ten the case that a patron will have more 
experience in a given area than any staff 
member, and workshops and projects led 
by users themselves are common.

A third staff member, working part 
time and exclusively on the 4th Floor, 
spoke from his perspective as both a 
staff member and a user of the space. He 
stressed the benefits to the community 
and the opportunities to learn from other 
users on the 4th Floor. He described some 
of the users that frequent the space, and 
what they do there:

• One person is working on a violin, 
using 3-D printing and laser cutter.

• An engineer designed and printed 
a part for an eighteen-wheeler 
that he sells to truck drivers.
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• A father made pieces for his 
child's train set.

• A woman printed personalized 
Legos as a gift for her husband.

• An art student uses the laser cut
ter for school projects.

• High school students work on 
senior projects here.

• Ezra Reynolds created a prosthet
ic hand for his son (http://times- 
freepress.com/news/2014/mar/16/ 
the-father-of-invention).

This staff member also commented on 
the following topics:

• Noise Issues: The staff usually 
doesn't have to deal with this.
The rules for who can use the 
space are very minimal and flex
ible. Generally, if anyone is being 
disruptive, the other users talk to 
them. The space is self-policing in 
that sense.

• Programming: Staff, community 
experts, or users run the 4th Floor 
programs. Content of the sessions 
is tailored to attendees. Types of 
programming and events:
o Hackanooga (in cooperation 

with NSF, Code for America, 
Open Chattanooga, and 
other groups), 

o Arduino Nights, 
o 3-D printing intro, 
o Community Pi (Python cod

ing class).
o Digital Map-Making, 
o Bitcoins Meetup Group 

(formed by users).

Focus Group Discussion
Four 4th Floor users participated in a 
focus group discussion, sharing their 
impressions and experiences in using a 
makerspace. The most common themes 
derived are listed in figure 1.

Social interactions are a big part of 
what draws these users to the 4th Floor. 
One user compared the space to a garage: 
"This is the big collective garage—like this 
is where projects happen, it's the physical 
space, it's got the tools and it also has — 
you know—your neighbor sticking his head 
um, overthe fence and giving you advice 
. ..  and finding out what's going on."

The exchange of ideas that takes place 
among users was an important feature 
forthe participants: "Honestly, I think 
that's where the makerspace in the library 
makes the most sense—it's the sharing 
of knowledge. It's th e ... you know, yeah, 
there is an expectation. You come up here 
and you work, and somebody walks up 
and asks you what you're doing,. . .  that's 
the price you pay (to use the space), that's 
exactly what it is."

This interaction among people with 
widely varying backgrounds and experi
ence provide a "much .. .wider perspec
tive on this idea of what—I don't kn ow - 
making something or even technology 
is."

The 4th Floor brings together people 
with interest and people with expertise. 
Focus group participants expressed ap
preciation for the fact that people could 
apply skills to help other users. The Ar
duino Nights program was first facilitated 
by staff, but was eventually taken over by 
high school students who had come to 
work on senior projects (building robots): 
“So then they started hanging around 
for Arduino Night, which turned into 
them doing stuff on Arduino Night, which 
turned into them teaching Arduino Night. 
And I think that's—I don't know, that to 
me is a really cool thing that can happen 
in a place like that."

Users value the opportunity to pursue 
and share their interests at the 4th Floor. 
Working alongside people engaged in a

variety of activities also leads them to 
expand their interests and try new things:

"The staff kind o f supplements a lo t o f 

the th ings tha t happen up here, and not 

necessarily runs them ."

"I've had the background o f having 

access not to  definitely as much— 

not to  3-D printers, which weren't 

around, definitely laser cutters—that's 

awesome, but soldering irons, tha t 

sort o f thing, growing up, but then 

kind o f rediscovering th a t and being 

able to  come explore those things with 

others and share what I've learned over 

the years w ith others [has been very 

interesting]."

Sharing expertise and the access to 
the knowledge of other users and com
munity experts is a benefit of the 4th 
Floor, according to the focus group.

The idea of community came up 
frequently in the discussion. The users 
see the 4th Floor as a point of community 
pride and an indicator of an innovative 
spirit in the city:

"The library having a makerspace is a 

good indicator o f the culture tha t we 

see th a t makes some o f our economic 

development initiatives work, actually.

So, tha t collaborative learning .. . our 

community's kind o f permeated with 

the spirit o f collaboration, I th ink."

Figure 1. Focus Group Themes

Interactions
(collaborative) (social aspect) (staff and users)

Interests
(projects) (tailored) (levels of experience) (explore) (entrepreneurship) (experimenting)

Expertise
(knowledge) (learning)

Community
(service) (economic development) (strategic partners) (share) (collective) 

Access
(creative space; civic laboratory)
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The respondents mentioned that 
people from out of town frequently come 
to see the 4th Floor, and a wide variety 
of community groups make use of the 
space. This leads into the idea of provid
ing access:

"Something like this happening in [our 

city]—tha t community service aspect 

o f it. This is . . .  tha t we can give public 

access to  some o f these incredible 

things . . .  tha t you can come and learn 

w ithout having to  belong to  a paid 

makerspace or be in school o r . . . you 

know it is just an equity o f access kind 
o f th ing."

Access to space for creative work is 
valued, as users pursue projects related to 
a small business, create prototypes, and 
experiment with new equipment. Often, 
the 4th Floor is where they have their first 
encounter with this technology.

"That was definitely the firs t tim e 

I'd ever seen a 3-D printer work, or a 

. . .  laser cutter, so having access to 

technology I've never even thought 

about before wasjust m ind-blowing to 

m e .. . .  But it wasjust amazing to  me 

tha t we could have this here, you know? 

And tha t it was possible."

Implications
The results of this exploratory study may 
lead to a better understanding of the 
actual benefits users receive from their 
experience in makerspaces. With this 
information, libraries and other institu
tions can design their makerspaces and 
plan programming that maximizes these 
benefits. This will help make the most of 
limited budgets.

Proof that users derive life-enhancing 
benefits from access to makerspaces will 
be a powerful tool for attracting funding, 
both from public and industry sources. 
FHelping people to develop their potential 
in problem-solving and improve their abil
ity to work collaboratively has potential 
benefits for many stakeholders, as is evi
denced by the emphasis being placed on 
these efforts through various government 
and education initiatives.

The focus group discussion brought to 
light the fact that the presence of a free, 
publicly accessible makerspace reflects 
upon the overall community's attitude 
toward innovation. This public library 
makerspace serves as a resource to local 
entrepreneurs as well as a partner in 
large-scale projects, like the Gig Lab. It 
provides a place for people with ideas to 
make contact, and helps to create a com
munity environment that attracts them.

Other benefits perceived by users 
at the 4th Floor include many of those 
associated with active and collaborative 
learning. As Generation Z comes of age, 
providing opportunities for collaborative 
work should be an educational priority. 
This information on the potential role of 
library makerspaces may be useful in de
veloping facilities that not only contribute 
to social and personal growth but also 
serve as centers for the development of 
critical thinkers who are empowered to 
make full use of the digital tools at hand 
today and the many others that are just 
overthe horizon. 50
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