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ABSTRACT

Motivated by the philosophical overlap between makerspace cul-
ture and the needs of assistive technology users, we investigated the
ways that makerspaces can support the development of new tech-
nologies by and for disabled makers. Using eleven semi-structured
interviews with makerspace operators and disabled makerspace
users, we identified five categories of barriers to makerspace par-
ticipation: recruitment/outreach, physical access, financial, access
to information, and belonging. Based on these interviews, we high-
light ways makerspaces can better welcome makers with disabilities:
enabling members to create adaptive technologies for the space
(“makerspacing the makerspace”), making the physical space and
information within the space accessible, and fostering belonging
by building relationships with the disability community. Overall,
our work contributes to our understanding of the possibilities and
challenges of connecting the disabled community with the maker
community and suggests new directions for collaboration, espe-
cially towards building hybrid makerspaces that provide multiple
modalities for connection and creativity.

CCS CONCEPTS

« Human-centered computing — Accessibility theory, con-
cepts and paradigms; Accessibility design and evaluation
methods; Accessibility technologies; Accessibility systems and
tools.
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1 INTRODUCTION

Makerspace culture, with its emphasis on bespoke creativity, it-
erative design, and personal customization, is a promising match
for the needs of disabled people, especially for the design of cus-
tomized assistive technology. Unfortunately, while the makerspace
movement has opened up the practice of engineering and design
worldwide, there remain barriers that prevent disabled people from
participating. Even discussions around assistive technology devel-
opment in maker communities can exclude the disability commu-
nity. For example, accessibility “hackathons”! typically operate on
a “service” model, where people with disabilities are included as
“clients” for whom a team of makers develop solutions. While clients
are often involved with defining challenges or answering questions
about their needs to drive project design, they typically do not get
to participate directly as makers[13, 33].

This client-service model is better than developing assistive
technologies in isolation from disabled people entirely, but it is
inadequate as a model for disabled participation in makerspaces. As
Ladner [29] argues, while it is essential to include the perspectives
of people with disabilities in designing technology, it is better still
to enable people with disabilities to participate in all aspects of the
design cycle, including fabrication and prototyping (“Design for
Empowerment”). The makerspace ethos is ideal for this sort of fully-
integrated design process, where learning new skills is ongoing
and makers draw inspiration from their own experience.

To identify some of the barriers preventing disabled makers from
participating in makerspaces as makers rather than clients, we con-
ducted a series of interviews with both makerspace operators and
makers with disabilities, with the goal of illuminating design con-
siderations for an inclusive, accessible makerspace. In addition to
investigating physical makerspaces, we discussed the benefits and
drawbacks of digital makerspaces, and the ways that digital collab-
orations enable disabled makers to work in community even when
they are physically unable to work in the same space. From these
investigations, we developed guidelines for accessible makerspaces
focused on assistive technology, and aligned these with the broader
recommendations from prior work for makerspace accessibility in

!Events where makers rapid-prototype assistive devices over a short period of time,
ranging from a few hours to a few weeks
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Figure 1: A visualization of the themes from our 11 interviews with makerspace operators and disabled makers. Word size and
color/saturation indicate the prevalence of the code across all interviews.

general[4]. We also identified ways that makerspace designers and
operators might best use hybrid digital-physical spaces to get the
advantages of both.

2 BACKGROUND AND RELATED WORK
2.1 Terminology

For the purposes of our study, we define a makerspace as any physi-
cal or digital space in which people come together to create things or
share tools and advice for creating things. This definition includes
classic engineering spaces as well as digital-only online communi-
ties, local yarn shops, sewing circles, etc. Makers are people who
engage in creating things, whether or not they self-identify with
the Maker Movement[19] and whether or not they engage in that
creation in a social or collaborative way.

There is significant debate in and between the academic, med-
ical/service, and disability advocacy communities about the lan-
guage to use when identifying people with disabilities. There is
no consensus in academic literature for how to choose between
person-first language (i.e. person with visual impairments, person
with autism) and identity-first language (i.e. blind person, physi-
cally disabled person) [20, 44]. Here, we use the preferred language
of participants when quoting them directly, and otherwise use
identity-first language in keeping with the preferences of the dis-
abled members of the research team.

Finally, although our participants include women, men, and non-
binary people, we use the pronoun “they” for all participants to
protect their anonymity.

2.2 Makerspaces, Inclusivity, and Assistive
Design

One of the goals of the Maker Movement[19] was to open up de-

sign and fabrication capability to a large segment of the population

who had previously been excluded from the conception and cre-
ation of new products or services [37]. But despite those grand

inclusive ambitions, the makerspace community struggles with
diversity and inclusivity, and it predominantly serves a mostly-
affluent, mostly-male core community highly focused on a specific
subset of tools and processes[8, 22, 46, 47] These failures have led to
prominent voices in education excepting themselves from the label
“maker”[15], while others provide recommendations for reform on
inclusivity principles[27, 41, 42].

Member recruitment, retention, and effectiveness are discussed
in prior work, along with attempts to define what qualifies as an
effective makerspace. Specific case studies of individual makers or
maker communities identify critical factors of makerspace structure
[37]. Reviews of the existing literature look at makerspaces and
the idea of making as an entire enterprise, both from an academic
perspective (journal articles and published books) and a social one
(blog posts and magazine articles)[6, 31, 47, 48].

Makerspace inclusivity research has focused on recruiting peo-
ple to the makerspace who do not fit the stereotypical makerspace
demographics (STEM college-educated men)[27, 28, 46]. This work
has typically not focused on people with disabilities but on women,
people of color, and/or people with lower income[7, 41, 45]. Al-
though the target demographic for these interventions was dif-
ferent, many of the conclusions translate directly to our work. In
particular, financial concerns and issues of belonging were identi-
fied as factors influencing participation in our interviews as well as
in prior work [28, 46]. Other work has found that the language used
by experienced makers when answering novice questions was often
unintentionally unwelcoming by trivializing things novices found
challenging [37]. We build on this work by connecting with the
disabled community to identify specific considerations necessary
to include them in makerspaces and maker culture.

When discussing inclusivity, it is important to consider online
makerspaces, not only physical ones. It has been demonstrated
in multiple case studies that virtual makerspaces have more even
gender ratios and broader geographical footprints compared to
in-person makerspaces[36, 38, 45]. However, Litts et al. found that,
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in an online community associated with a physical makerspace,
in-person participants produced the majority of the online interac-
tions, despite the population of the online community being more
far-reaching[30]. Our work includes interviews with members of
online makerspace communities to specifically discuss how dis-
abled people interact with these communities and what barriers
might be there.

Prior work has included disabled people in assistive technology
design and development, both as collaborators and as developers
themselves[9, 25, 29, 40]. There is substantial evidence of the cre-
ation and sharing of DIY-AT on general-purpose maker websites
like Thingaverse[12], but the researchers also found that it was diffi-
cult to locate the small percentage of projects relevant to AT. Many
products made through hackathons end up unused or the projects
unfinished[34], motivating the development of makerspaces that
support long-term projects. Assistive technology developed by the
users themselves has also been found to improve the adoption
process[26]. There are online projects dedicated to assistive technol-
ogy, like “Makers Making Change”[2] and “AT Makers”[1], which
include both disabled and non-disabled participants who may be
making assistive technology for themselves or for others, but which
do not provide all of the community, mentoring, and skill develop-
ment of a makerspace. In addition to the more general AT-making
communities, there are also numerous disability or device-specific
communities dedicated to making AT devices more functional, im-
proving aesthetics, or both. Prior work[11, 23, 40] indicates that
participation in these communities provides numerous benefits,
including social, disability identity and disability advocacy ben-
efits, but more work is needed to connect these device-specific
communities with community makerspaces.

3 METHODOLOGY

The 13 participants for this study were composed of eight adults
who operate a makerspace (makerspace operators, designated MO),
and five adults who have one or more disabilities and consider them-
selves “makers” under the definition in Section 2.1 (disabled makers,
designated DM). The majority of the interviews were 1:1 and con-
ducted over Zoom, with two conducted as in-person interviews
and one conducted as a multiparty Zoom with a team working
on overlapping sets of makerspace-related projects (MO-5, MO-6,
and MO-7). Participants were recruited through direct emails to
contacts of the first and last authors, as well as secondary contacts
recommended by other participants and contacts. The first author
conducted all the semi-structured interviews using the questions
in Appendix A, which were developed based on initial discussions
with makerspace users and disability advocates. Each interview
lasted between 45 and 75 minutes. Participants were compensated
for their time and their privacy protected via a process approved
by the Tufts University Institutional Review Board.

3.1 Qualitative Coding

We extracted an initial set of 568 open codes based on the content
of the transcripts and interview notes. These open codes were
grouped thematically by the research team in a collaborative process
using both spreadsheet annotation and thematic grouping using
Miro, resulting in a list of 33 codes in six general categories. Two
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Table 1: Qualitative codes.
Category  Codes

Accessible building infrastructure, cleanliness, ergonomics,
Space pathways, storage, tools, transportation, safety

accessible information, accessing additional
services, assumed disinterest in inaccessible
tasks/information, community labor, financial,
operating hours, physical access, sensory issues,
support for remedial access/skill building, time,
recruitment/outreach

Barriers

Belonging awareness, community, identities, permission
Culture adaptability, atmosphere vs. accessibility, beginner-
friendly vs. expert-welcoming, bespoke design vs.
universal design, brave space vs safe space, inclu-
sion, invitation-only vs open-to-all

Digital challenges and advantages of digital media, digital
vs physical spaces

Other getting started/first experience

researchers separately coded all interview notes and transcripts,
then summarized the results on a per-interview basis. The coders
collaboratively reviewed the resulting codes to resolve ambiguity in
code definition between raters and produce a final set of encodings
for the dataset. An analysis of the dataset is included in Table 1. We
report statistics based on the two categories of participants (MO,
makerspace operators, and DM, disabled makers) and the number of
participants in each of those categories who discussed each code in
their interviews. For coding and statistical purposes, MO-5, MO-6,
and MO-7 are treated as a single interview.

4 FINDINGS

Our findings are divided into four sections. We briefly review par-
ticipant roles and demographics. Second, we discuss the synergies
participants reported between makerspace culture and design of
assistive technologies. We then explore five classes of barriers that
prevent disabled makers from participating in collaborative mak-
erspaces: recruitment, physical access, financial, access to infor-
mation, and inclusivity. Finally, we collect recommendations from
the participants that reinforce and expand on prior work in mak-
ing makerspaces accessible, including exploring the role of digital
makerspaces in democratizing access to collaboration. Figure 1 il-
lustrates the themes of our findings, and Figure 2 illustrates the
relative importance of various codes broken out by the two types
of participants.

4.1 Participant Demographics and Roles

We report aggregated demographics in Table 2 to protect partic-
ipant privacy. Many participants have more than one affiliation
within the category. Demographic information was not formally
collected (a limitation of our methodology), but were mentioned in
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Figure 2: Predominant themes in interviews with makerspace operators and disabled makers, measured by the number of
interviews of each type (makerspace operators, N=6 or disabled makers, N=5) in which the theme was discussed. Chart data is

given in text in Appendix B.

some of the interviews as relevant to participants’ experiences. Par-
ticipants included male, female, and nonbinary interviewees, and
some participants discussed the intersectionality between disability
and their experiences as gender or racial minorities in their inter-
views. Access challenges that were part of participants personal
experience included ADHD, autism, blind/low-vision, Deaf/hard of
hearing, hypermobility, learning difficulties, mobility limitations,
muscular dystrophy, neurodivergence, noise sensitivities, sensory
sensitivity, and wheelchair use. Access challenges primarily ob-
served by participants discussing the challenges of others included
colorblindness, ESL communication, fine motor skills challenges,
general neurodivergence, and sensory sensitivities.

4.1.1  Positionality. We recognize that our personal and profes-
sional identities and lived experiences affect our research, espe-
cially for human-centric investigations. While we strive to be both
objective in our analysis and to empathize with participants with
other lived experiences, our positionality defines the context in
which we work. To provide some of that context, we note that the
authors include 3 women and 2 men, who are all either White or

multiracial White and Native American. The authors include dis-
ability advocates, makers both of assistive devices and other types
of projects, and people with access challenges including mobility
impairments and neurodiversity.

4.2 Synergy between Makerspace Culture and
Accessibility

Makerspace culture lets me suggest [adaptations] in a
non-judgmental way—isn’t this a cool hack—building
their identity as makers. Of course you would make
things better!

This is my ‘master plan’: people get used to their iden-
tity as makers, as engineers, they make things—and
then they can ask their professors for the accommo-
dations they now know are possible.

Participant DM-5

Maker culture and the ability to rapidly prototype tools and
designs opens up numerous opportunities for bridging the everyday
access challenges for people with disabilities. All of the the disabled
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Table 2: Overview of participant affiliations and involvement
with makerspaces. Note that categories do not sum to N = 13
due to participants being in multiple categories.

Category
Role
Makerspace operator/creator
Singly- or multiply-disabled 5
Educator
Affiliation
University
Community-based makerspaces
Online community
Home-based
Media
Digital
Physical 11
Audience
Young adults 7
K-12 children 4

Participants

[=)

- NN

makers interviewed create projects for both themselves and others.
Participants adapt tools for hobbies (like off-road beach scooters,
adaptive mountain bikes, or screen-reader friendly DJ software),
artistic pursuits (like Halloween costumes involving crutches and
wheelchairs or banners using tactile interfaces) and activities of
daily living (like faucet handle extenders or wheelchair-to-bike
lifts), represented in Fig. 3. One participant leads teams that adapt
electronic toys for children with mobility-related disabilities, so that
they can trigger the “buttons” with whatever mobility they have,
whether that is a joystick, an eye-motion sensor, or a brainwave-
activated EMR sensor. Another participant adapts wheelchairs and
other mobility devices that come to their clients secondhand, to
bridge the gap between discovering a need and having funding for
a custom device. Almost all of the participants also create artifacts
unrelated to their disabilities, but related to their other interests,
like digital films or music-driven LED displays.

Creating the culture in which these creative projects can flourish
relies on defining the ways participants engage with each other in
the space. DM-2 argued that the most important thing for devel-
oping makerspace culture is to encourage participants to step out
of their comfort zones and engage with new challenges. “We have
safe spaces where we can be ourselves and not have to worry about
being challenged, and maybe those are where we go to talk about
the experience of being a blind programmer in a sighted world.
And then we have brave spaces that are supposed to respect people,
but might be more intersectional, and where we might well feel
challenged and vulnerable and uncomfortable, but it’s a space that
is supposed to support that and make it OK for us to approach our
limits” They observed that both of these are valid types of space,
but brave spaces[5], where people are encouraged to approach their
limits, are more suited to design and engineering. According to
MO-1, for a space to be a brave space, the ability to walk in and
try something new is critical: “Anything we have here, you can
actually find a better version of it somewhere else on campus. But
here, you can just walk in and get started. And if you find that you
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need a bigger something, you can go over to this specialized place
that is maybe a little more intimidating”. Creating a brave space
with low barriers to entry and room to grow your skills provides
space for makerspace culture to flourish.

Multiple participants noted that building makerspace culture
includes “makerspacing the makerspace”. Participant MO-1 chose
to buy cheap 3D printers as a kit for their makerspace, and make
the students learn to fix them to “minimize cost while maximizing
exposure of students to being an engineer” When a wheelchair user
started participating in their local makerspace, DM-5’s students
started doing cord management and built an adaptive lever for the
faucet so that it was accessible from wheelchair height. When a
makerspace user could not use the controls on a CNC machine be-
cause they were too high up, Participant MO-2’s students attached
a mouse and keyboard, allowing them to control the machine from
a comfortable position—although they also noted that not every
machine is able to be modified, and serious or off-label modifica-
tions often void the warranty and make the machine difficult to get
repaired.

The makerspace movement bridges a gap between commercially
available solutions and what disabled people actually need. DM-1
explained why they find it important to have the capacity to make
things for themselves: “I'm making custom devices, for myself,
solving problems that nobody else has solutions for, because even
when I'm starting with a device designed to be accessible, like my
adaptive mountain bike, it was designed for paraplegics who have
really great upper body strength that I just don’t have” DM-4 does
the same types of work for themselves and for others. “I see a lot of
people getting equipment second-hand, and it’s not suited to their
needs. So a lot of the work that I do with community members is
finding ways to pull together [...] accessories or [make] modifica-
tions to their devices until they can get a custom-fit device”. MO-4
noted that often, insurance companies won’t cover custom devices
(especially DIY custom devices) and clinicians are reluctant to rec-
ommend them over devices already on the market. Unfortunately,
what is on the market is limited, because commercialization of as-
sistive technology is very difficult. DM-4 talked about the challenge
of getting good ideas turned into commercial products: “I want to
make a white cane device that works with a manual wheelchair. I
have designs, but big companies are really hesitant to adopt things
they see as niche but that have needs in the community. Right now,
people switch to power chairs so they can use a straight cane, and
there’s no in-between”. The limited commercialization possibilities
for devices with small numbers of users drives the need for bespoke
adaptive tech. Although anecdotally and through the testimony of
end users, these devices provide substantial quality of life improve-
ments, challenges with incorporating DIY-AT into clinical practice
have been documented in prior work([25], and there are few solu-
tions in the literature for how to reconcile the “fail fast and often”
approach to DIY-AT with the more conservative approach preferred
by clinicians. MO-5 explained that “What would really help me is
published research into the effectiveness of custom devices in AT,
or the speed to market of co-designed engineer/clinician devices.
Or research that people who are involved in the design of their
own solutions are more successful. We need to show clinicians
and insurance companies how beneficial this technology is, how
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(a) Crutch- and stilt-based animal costume

(b) Adaptive, lightweight beach scooter
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Figure 3: Artist’s rendition of a sampling of participant projects. Details of the projects and features of the makers have been

changed to protect their anonymity.

beneficial this co-design process is, so that we can get things that
really work in the hands of more people.”

4.3 Barriers to Participation

While makerspace culture can naturally support the access needs of
people with disabilities, our participants identified several barriers
to the actual use of makerspaces by people with disabilities. We clas-
sify these into five categories: Recruitment and Outreach, Physical
Access, Financial, Access to Information, and Inclusivity/Belonging.

4.3.1 Recruitment and Outreach. In our discussions with mak-
erspace operators, they noted that building an accessible space
was not enough to recruit disabled participants. This was a primary
concern for makerspace operators, with 5 of 6 discussing issues
related to recruitment and outreach. MO-1 noted that the first bar-
rier to makerspace use is knowing that the space exists, which
drives their university makerspace’s outreach programs. Within
the university environment, MO-1 leverages the connections of
their student staff members. Each staff member is required to part-
ner with other student groups to run workshops for students who
might never have been in the engineering buildings—but this does
not improve outreach to disabled students unless there is already
representation among the makerspace staff. To make the impact
of this outreach broader, MO-3 intentionally recruits diverse staff
members. “T hire people who have at least one solid making skill,
but who are mostly selected to be good teachers and to be experts
in safety and inclusion.” MO-2 noted that challenges in outreach
are also a barrier to letting people know that the makerspace has
various accommodations available. MO-3 agreed and noted that
they have found university disability services unwilling to adver-
tise on their behalf or partner with them. MO-1 noted that this
can lead to accommodations appearing unused: the lift into their
makerspace has been used only a handful of times in the last sev-
eral years. If these accommodations are not maintained, however,
it can compound the challenges of recruitment. A reputation for

inaccessibility can drive disabled people away from the makerspace,
and even from the idea of community makerspaces in general. DM-
4 related how the reputation of a local makerspace discouraged
them from trying to work there. “I had spoken with with a stand-
ing, disabled person that I know who is connected to one of the
maker spaces here, and they really discouraged me from trying to
get in touch with the maker space downtown because there’s an
elevator to get in the building and it breaks down all the time and
then once you’re in the building, there are stairs—there’s not an
elevator into the actual maker space, and it’s pretty similar across
the city” This experience pushed DM-4 away from the makerspaces
in their community—and even if the physical access issues with the
makerspace had been repaired, there is no incentive for them to
re-examine their participation. Building a reputation as a space that
cares about accessibility is key to recruiting and retaining people
with disabilities.

4.3.2  Physical Access.

Makerspace culture is great for bridging accessibility
gaps because the attitude is ‘T don’t know, let’s make
this work’—but you have to get inside before you can
makerspace the makerspace.

DM-5

Perhaps the most obvious barrier to participation for disabled
makers is physical access, which was discussed by 100% of the
disabled maker participant group and 50% of the makerspace oper-
ators. Small-scale physical access issues can be a primary target for
“makerspacing the makerspace” but some barriers are beyond the
reach of makerspace users to change without help.

Transportation issues push many makers with disabilities away
from engaging in community makerspaces. DM-5 discussed the dif-
ficulties of physical access for wheelchair users when the approach
to the building or the transit from parking spaces is inaccessible. “So
the makerspace is on a hill, in a building close to the top of that hill,
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and street parking is in the multiple blocks around the makerspace.
The path up the hill is steeper than ADA ramps allow, and then
there are doors without automatic openers on both the building
and the makerspace itself. And, of course, the nearest bathrooms
are outside the makerspace, but once [the wheelchair user] is inside
they can’t even leave independently, so they need help even to get
to the bathroom”. The challenge of providing access includes not
only providing access within the organization or institution, but
also ensuring that the entire route from wherever your participants
live is accessible. DM-2 told the story of how a seemingly small bar-
rier to physical access, entirely outside the control of the creative
space, had dramatic consequences: “One of the things that substan-
tially impacted my education, and really my whole life, was this
one intersection [in the middle of the university campus]. Basically,
I found that intersection really hard to get across, and the [research
buildings] were all on the other side of that intersection. I never
did normal graduate research things because I never conquered
that intersection, effectively. And so that was one of the factors
that pushed me away from academia” DM-1 prefers their home
makerspace because it is easy to get there, which allows them more
time and energy for making things. “I'm not gonna get on the train
and like, go an hour into the city and go to this super cool wood
shop. I'd have no strength by the time I got there. When it is in my
home, I don’t have to spend a lot of energy to get to the shop and
start using it” DM-3 noted that this is especially true in more rural
areas. “If I can’t drive, what am I going to do? There might be a tran-
sit service I can call... but [...] figuring out how to get there might
use up all my social and logistical energy for the day”. Because of
transportation issues, DM-4 often brings their assistive technology
projects to the homes of their clients or takes the devices to their
own home. Their clients are mostly in dense urban areas, but the
shop space they use is in the suburbs—beyond the capabilities of
their clients to travel on a regular basis. “It has to be really worth
it to go that far, even for me” The difficulties of transportation
push these disabled makers towards using their home-based spaces,
but that also limits their capabilities. DM-4 says their projects are
“pretty much limited to what I can do with hand tools and like what
can be housed in my house. I don’t have the capacity to cut wood.
I don’t have the capacity to weld. I don’t have the capacity to do
any electrical work or learn how to do it” Transportation barriers
to makerspace access limit disabled makers’ skill growth, access to
mentoring, and the complexity of their projects.

Cleanliness and organization is also a significant concern for
physical access to the space. Both operators and makers mentioned
the challenges of keeping storage organized to preserve clear path-
ways for mobility devices, but several (DM-1, DM-5) also noted the
challenges in keeping the floor clean so that makerspace users do
not slip. DM-5 also noted that having adequate wheelchair access
requires not only lifts, cable management, and wheelchair-height
tables, but also logistical support like having a place the wheelchair
user can stop to clean slush or dirt off their wheels in bad weather.
DM-5 mentioned that smocks and other protective gear are not
typically designed for wheelchair use, so it becomes difficult to keep
dust, paint, and other materials off of a wheelchair, cane, or other
device that it could damage. And multiple makers (DM-4, DM-5)
observed that in order for disabled participants to regularly use the
space, there must be pathways for multiple disabled makers to be
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present simultaneously, potentially with assistants or interpreters,
and that assistants/interpreters will also require makerspace safety
training. DM-3 mentioned that this is an advantage of fully-digital
makerspaces (discussed in more detail in section 4.4.2) since “the
overhead of a physical space becomes a barrier for accessibility in
a way that online spaces don’t have”.

Once inside the makerspace, access to tools and machinery is a
major barrier for disabled makers. DM-1 summarizes it as an er-
gonomics problem: “It comes down to needing better-than-average
ergonomics—what makes a space difficult for someone else or un-
comfortable might make it impossible for me” The challenge of
accessing physical switches, controls, and machinery was men-
tioned by both makerspace users and operators. MO-1, DM-1, MO-
3, DM-2, DM-4, and DM-5 all discussed how machine shop tools
like presses and lathes are typically built assuming the physical
capabilities of a standing 6 tall man, and noted their frustration
that tools with table heights are typically not adjustable, putting a
small standing person at a disadvantage, and a wheelchair user in a
very dangerous position. This can be a place where “makerspacing
the makerspace” requires thinking creatively about what it means
to “use” a tool: DM-5 noted that a disabled maker directing the use
of someone using a machine shop tool is still “making” the device,
in the same way they would be if they were using a CNC tool, and
MO-4 noted that they will frequently “be the hands” for one of their
collaborators who is quadriplegic, to instantiate the things their
collaborator designs. This type of interdependence has potential
for cross-disability solidarity and community building[10, 18, 24].
DMS-5 further observed that while universal design principles are
a good starting place for accessible design (as many people have
different reasons for needing a tool but can use the same tools),
adaptations beyond universal design will be required for each new
combination of disabilities, and funding should be allocated for
creating that access.

4.3.3  Financial Barriers .

It’s a 3-way optimization tradeoff: we have to triangu-
late accessibility, finance, and environmental factors,
and they are in tension with each other

MO-3

Funding and financial barriers are highly interconnected with
disability access issues. The intersectionality of poverty and disabil-
ity is well-documented and bidirectional: a household containing
an adult with a disability that prevents them from engaging in paid
work requires, on average, 29% more income than a household of
the same size with only non-disabled adults[32], and the conditions
associated with poverty can cause or exacerbate conditions that
may result in disability[21, 35, 39]. In addition, many disabled peo-
ple require customized hardware (for example, a special mouse or
keyboard for computing tasks), increasing their cost to participate.
Because of this, financial barriers (which may affect non-disabled
makerspace users as well) compound the barriers facing disabled
makerspace users.

Given this correlation, it is unsurprising that financial barriers
to participation were discussed by all makerspace operators and
almost all disabled makerspace users. MO-1 discussed at length
the impact of material costs on both student project quality and
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makerspace usage: “It turns out that most students don’t really
want to come up to you and say, [...] ‘please buy me something to
make my project’. Instead, they’ll say ‘Yeah. Well, I didn’t have the
right materials to do this cool project, I don’t have a good piece
of wood, but I found this piece of wood in the dumpster, so I'll
just make my project out of that” MO-1 adapts their budget to
reduce the financial barriers and break down barriers to belonging
in the makerspace: “We have all these 3D printers, and we just make
using them free. We probably spend $5000 to $10,000 per year on
filament, but that is maybe 10% of one student’s tuition for the year,
it’s like nothing compared to the budget of the university. And it
means that people are a little less careful, they print trinkets... but
it’s also a gateway drug into printing something for a project, and
then designing something yourself, because you feel comfortable in
the space and with the tools”. Providing funding or free materials
for makerspace users can significantly improve their experience
within the makerspace and break down some of the barriers to the
participation of disabled makers.

Unfortunately, funding is still often a challenge, especially out-
side of large institutions. Multiple participants discussed the idea of
a trade-off between accessibility and budget. MO-2 noted that one
of the makerspaces they worked with had to move multiple times
for financial reasons. “In the community spaces I saw as a member,
it all came down to money. What can we afford, what will our rent
be, and is this sustainable? If we have to have higher dues, will
people stay?” DM-3 noted that economic conditions stress makers
in multiple ways, by both pushing them towards paid work and
limiting what they can pay to use community spaces—which im-
pacts the makerspace’s budget and what they can afford to do in
terms of making the space accessible: “In this economy, hobbies
have become luxuries, people are working multiple jobs. So we
don’t have the time to go to these spaces or money to pay dues.
And so, because of that, maker spaces are being forced into in-
accessibility just to keep the lights on” Community makerspaces
need to connect with funding for accessibility initiatives—but while
funding for accessibility initiatives does exist, amassing the time
and knowledge to access that funding can be challenging.

Access to financial support for accessibility tools is a challenge
for community makerspaces and for individuals. DM-4 discussed
the difficulty of helping their collaborator bootstrap into collabo-
rative spaces when remedial access was not provided. “We spent
most of our digital filmmaking residency trying to get one of the
participants a laptop that they could use, so they weren’t trying
to call in and edit a film on a phone as a quadriplegic who didn’t
know how to use VoiceOver” They noted that typically, this sort
of support is not budgeted into programs, so it excludes people
unintentionally—and noted that government support programs
don’t always help: “Disability services is reluctant to fund things
like keyboards and trackpads, but [a computer] isn’t going to be
accessible as-purchased” Something has to bridge the gap between
equipment provided to disabled makers and what is needed for
them to be able to use the equipment. MO-1 noted that while fund-
ing exists for students on scholarships to pay for books and class
materials (which could potentially cover these peripherals as well),
accessing them is logistically challenging and may be beyond the
reach of a student struggling with an intensive curriculum. Of-
ten, these gaps between institutional and government support and
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the needs of people with disabilities are bridged with community
labor—frequently by other people with disabilities either helping
out friends or volunteering on an official basis with community
outreach organizations. DM-5 explained the burden this places on
people with visible disabilities in mentoring roles. “Your energy
gets wasted on all this access stuff, and it takes away from your
ability to do technical work. I probably lose a conference paper per
year to helping students get the access they need”. The burdens
experienced by DM-5 are not unique to this context: see Shinohara
et al. [43] for a study of this “burden of survival” among doctoral
students. To bridge the gaps between what support is provided and
what is needed, makerspaces will need to identify those gaps and
allocate funding and staff member time to address them.

4.3.4  Access to Information .

It’s great if you make things accessible to me the way
I'd like to think about them, but if T am actually going
to create and learn, I need to understand the way you
think about the world, because all the [prior work is]
from that perspective. And so to actually be able to
participate in the community of creation and research,
Ineed to be able to understand how you see the world,
not just how I see the world. Technologies that allow
me to ‘see’ a sighted world are much more critical in
a creative environment than they would be in other
environments

DM-2

100% of disabled maker participants and 66% of makerspace op-
erators mentioned access to information as one of the most critical
barriers to makerspace participation. DM-2, MO-4, and MO-8 em-
phasized the value of digitized information, noting that most people
(disabled or not) have worked out some way to access the Internet,
and once the information is digitized effectively and accessibly, it
can be used to empower people with control over their environ-
ment in dramatic ways. For example, the first tool MO-4 builds
for all their clients is a remote control for their garage door: “That
seems minor to you and me, but if you don’t have that, you’ve got
to give your caregivers a key to your home. That causes so many
issues. Whereas if you have the ability to open your garage door
from your phone, when they get there they can text you and say
T'm outside, let me in’, and you can open the garage door and you
can secure your home. It’s an absolutely enormous thing to give
somebody, and any maker can connect a button to that switch—we
just have to make a button that matches the capabilities of the end
user.” DM-2, who is blind, explained how the digitization of books
allowed them to become an avid reader: “A pocket dictionary in
Braille is 62 volumes of full-sized pages, really big hardcover books.
I was really fast at reading Braille, but that’s like a book a week or
maybe a book a month. Whereas in contrast, I can read 120-130
[digitized] books a year” The accessible digitization of information
is a powerful tool for disabled people, since it makes it possible
to reshape the information in a way that is accessible within their
limitations and use it to control their surroundings.

Permission to access the information is also critical. Copyright
and intellectual property restrictions may limit how a text can be
translated or reformatted, preventing it from being adapted for a
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disabled person’s use. DM-4 noted that Right to Repair (a political
campaign usually framed around access to diagnostic information
from the computers in cars[3]) is also very relevant to access to
information for assistive technology. “Diagnosing issues in a power
chair is similar to diagnosing a car, you need the computer that
will do the automatic diagnosis of the error codes. More and more,
there is a monopoly of a handful of chair companies, purchasing
even the accessory companies and making them less interopera-
tional between brands of chair” Tool user manuals and diagnostic
information need to be provided in a free and open way, so that
they can be adapted for the use of people with disabilities.

Even for information not restricted by copyright or intellectual
property law, participants discussed the challenges of translating
information into the appropriate languages or a format that they
can interact with. DM-2 relies on digitization to address the lack
of availability and limitations of Braille, but observes that many
informal systems in makerspaces and community organizations are
still paper-based. They note that this limits not only participation
but volunteerism, a critical part of community-building and belong-
ing: “A lot of the volunteer jobs are things I could do if it was on a
computer, like checking people into the space, but a lot of people
still take that information down on paper. Going and looking at
schedules that are printed on posters, that sort of thing, is impos-
sible for me”. DM-4 observed that tool manuals are frequently in
small print and not digitized, or the PDF versions are not accessi-
ble, which makes it difficult to learn to use new tools. MO-6 and
MO-8 use multilingual facilitators to ensure everyone has access
to the same information, but observe that “translations need to be
culturally and technically aware, which is a big problem” (MO-8).
DM-5 noted the additional difficulties of using an interpreter for
technical work in a makerspace, where the noise levels add to the
already large challenge of interpreting technical vocabulary. They
also observed that access to interpretation ties into physical access:
even in an ADA-compliant space, there may not be room for the
instructor, the interpreter, and the student to all be in the space at
the same time safely. Accessible digitization can bridge some of the
gap towards information accessibility and translation, but physical
access still needs to be provided and provision for the safety of all
participants needs to be made, and translation/interpretation still
requires human input for technical and cultural context.

Support for skill-building was another challenge discussed by
multiple participants: half of the makerspace operators and one-
third of the disabled makers observed barriers to skill-building for
disabled participants. DM-4 mentioned that part of this barrier
is in people’s assumptions of disinterest—the assumption that a
disabled person can’t or won’t want to repair or maintain their
own equipment. “In my youth, I had also done a lot of bicycle
maintenance with my father. He was very adamant that if we had a
thing we needed to know how to take care of it, so that applied to
bicycles, cars—anything that we owned that had any kind of motor
or machining to it. So that as soon as I got a wheelchair I was like,
this is a tool, why aren’t you teaching me how to take care of it?
I should know that!” DM-2 observed that, even when it is benign
in intent, this assumption prevents disabled people from exploring
new skills: “There were things I couldn’t do thatI steered away from
rather than analyzing consciously, because it’s kind of frightening
to admit that you’re not able to do the things that the people around
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you can do. In [my supportive maker] communities, I never had
someone questioning the things I thought I could do—they were
supportive of viewing me the way I wanted to be viewed but not
pushing further. It takes yourself to basically sit there and go ‘Is
this one worth actually finding a solution to even if it’s hard?’”.
Reducing these barriers is important, but since it will always be at
least somewhat more difficult for disabled makers to access training
and information, it becomes even more important to preserve their
access to the help, mentorship, and community collaboration of the
makerspace—which makes it critical to address issues of inclusivity
and belonging.

4.3.5 Inclusivity and Belonging.

The barriers in expressing needs in the first place, in
getting to “I do belong here” is the hardest part.

DM-5

Belonging was a significant part of all interview discussions, be-
coming four separate codes all of which were extensively discussed
both groups of participants. Impostor syndrome was mentioned
by nearly all participants as an issue, either for themselves or for
members of marginalized groups (mostly gender, ability, and racial
minorities, but age and lack of prior experience were also mentioned
as factors). Isolation was also a concern for several participants,
especially when they were excluded from community makerspaces.
DM-4 noted that “Outside of working directly with other disabled
people, [being a disabled maker] feels kind of isolating”. MO-1 and
MO-3 observed that this is another part of the recruitment and
outreach issue, and another reason to recruit diverse student staff
members, present information in multiple formats, and ensure that
physical access pathways can accommodate more than one disabled
maker at a time. MO-1’s makerspace includes both on-the-spot lami-
nated written documentation and tutorials at major tools, a “Genius
Bar” where the student staff members sit so that people can easily
find them when they need help, an online collaboration space, and
scheduled but drop-in training sessions, so that participants can
access the information in whatever format they feel most comfort-
able (an overlap of belonging and access to information). They also
think carefully about how to present shop safety rules to encourage
makerspace users to feel comfortable working in the space and
changing the space. “We have people who are very strong rule fol-
lowers, and if they don’t know what the rules are they don’t want
to do something. [But if] there’s a sign that tells me a whole bunch
of things I shouldn’t do, [...] I'll get this general vibe that I shouldn’t
do things at all. So I try not to have signs like that” Participants
who feel comfortable in a space and feel ownership of the space are
more likely to be open to “makerspacing the makerspace” when
they encounter an accessibility gap.

The assumption of neurotypicality in creative spaces can also
be a barrier to participation. “As a person with communication
differences [...] I always feel like 'm on the verge of doing something
wrong. And it’s because we communicate in different ways” (DM-3).
Prior experiences colored the expectations and recommendations
of participants and their assumptions about whether a space open
to both disabled and non-disabled people would be welcoming and
supportive. While some participants expressed the opinion that they
would only participate in spaces with leadership that have similar
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disabilities, others feared that participating only in spaces with a
monoculture of disability would lead to difficulty participating in
the research and innovation happening outside that community, and
therefore slow progress towards true universal accessibility. DM-2
noted that “my most valuable accessibility tool [...] is absolutely
that I can just use a random computer, and that exists partly because
people like me participate in developing and open source projects”.
The mixed recommendations suggest that a careful approach is
necessary to reap the benefits of a heterogenous makerspace, and
create a makerspace culture that is supportive without dismantling
the “brave space”[5] ethos that supports makerspace culture.

4.4 Connecting across the Accessibility Chasm

4.4.1  Providing Access with Bespoke Design: Design for Empower-
ment and Makerspacing the Makerspace.
Anticipating everything isn’t possible—that leads to
anxiety or overwhelm. And pre-optimizing/universal
design doesn’t take into account the needs of the real
people who really come to the makerspace.

DM-5

One advantage of a heterogenous space is that it potentially
provides access for multiply-disabled people in a way that a set of
homogenous spaces would not. However, creating that access may
be more difficult than just providing access for one disability at a
time. DM-4 observed that people with multiple disabilities have a
more difficult time connecting with existing maker communities,
even online, and that additional resources will be required to recruit
them into a community: “I'd love to have people who have multiple
disabilities be able to connect with this community, to give them
the access I have. But that will require a pretty big tech provision
budget for both the devices themselves and the peripherals, [and a]
vocational specialist who can devote the time to teach them how to
use the computer”. It can be difficult to prepare for every combina-
tion of disability and the surprising ways they overlap. To address
this, participants suggested that universal design is insufficient: allo-
cating additional support for meeting access needs as they come up
was mentioned by 40% of disabled makers and 33% of makerspace
operators. DM-5 also discussed the potential benefits of meeting
with everyone who wants to use the space and interviewing them
to discuss their needs, an idea they call “Session Zero” and credit
to J. Calvert[14]. DM-5 believes this idea has promise to improve
accessibility if translated to education-focused makerspaces. “If
this ‘Session Zero’ could be mandatory for all students, because
everyone needs adaptations, the curriculum could be adapted to the
student’s personal goals.[...] It reinforces the maker/hacker culture
of adaptation and creating custom, framing all of this not as ‘special
disability sauce’ but ‘this is makerspace culture’—this is engineering
culture, this is just how we do things around here.” This 1:1 orienta-
tion to the makerspace would be time and resource-intensive, but
the combination of early identification of access needs, inducting
new makerspace participants into makerspace culture, and giving
them ownership over making changes to the makerspace provides
benefits that should outweigh the initial costs.
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4.4.2 Digital Makerspaces .

The Internet reduces the barriers to access.
This is why internet-centered accessible makerspaces
are just so much more probable.

DM-3

Participants agreed that digital spaces are an enormous advan-
tage to accessibility in general and for makerspaces in particular.
All of the disabled participants use digital spaces in some form
for connecting with maker communities, and four of the five use
online makerspaces as their primary space for collaboration. Digital
makerspaces aren’t just for disabled makers: MO-4 noted that they
communicate and collaborate almost entirely online with their com-
munity of both abled and disabled makers, and with their assistive
technology clients across the country and around the globe, since
it eliminates both building access and geolocality barriers. DM-3
noted that that lack of geolocality is both the best and most challeng-
ing part of participating in a digital makerspace. “It’s a double-edged
sword, really—I can’t borrow tools, and my best friends are on the
other side of the world, they can’t help me when I'm sick and need
groceries or need a ride to the doctor. But they’re [in the space]
at 2 AM when I need someone to talk to, because it’s not 2 AM in
Australia”.

Digital spaces also provide a natural boost to information acces-
sibility. While digital information can be used in physical spaces
(multiple participants described using phones or tablets to access
magnification or transcription services while in a physical collabora-
tion space), it is natively available in digital spaces. This lowers the
barrier for access to information (see section 4.3.4), and allows in-
formation to be translated more easily into different languages and
formats (including Braille and ASL), although it does not necessarily
solve the issue of culturally and technically-aware translation.

Digital spaces, however, are not a panacea for all the ills of
physical makerspaces. DM-4 noted that the barrier of getting to
the space applies even to online spaces: “Sometimes, people don’t
even have access to the Internet itself — people with spotty internet
access or who are relying on Tim Horton’s or Dunkin’ Donuts WiFi
—to be really inclusive, your online program needs provision for a
hotspot or to pay for Internet access so they can upgrade enough
to access your materials” MO-8 has found that what computing
tools they provide also really matter for access to digital spaces:
for example, different operating systems are better or worse at
localization or screen-reader access. Allocating funding to bridge
access gaps and addressing online accessibility gaps will still be
necessary.

Digital spaces also do not fully solve the problems of inclusion
and belonging. DM-3 noted that the digital spaces they use most of-
ten, like Discord and Slack, are invitation-based, and people whom
the community identifies as having high support needs are often
excluded. They identified a “public health risk” in having the mod-
erators and organizers of these communities be primarily young
people, who have the freedom to donate their time, and noted that
there is a need for support to prevent burnout in community orga-
nizers and online moderators. DM-1 noted that their invitation-only
online community intentionally excludes beginner makers to focus
on project sharing and collaboration among experts. “I don’t want
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Table 3: Key recommendations for makerspaces.

Key Recommendations

Accessible Space °
[ ]

Ensure that the door-to-door pathways are accessible

Prioritize shop cleanliness (especially floors): provide space for all makerspace users to clean their
shoes/wheelchair/crutches to keep the space clean

Be prepared to adapt tools which may have bad ergonomics or inaccessible controls, or to provide alternate
access and “be the hands” for someone else when the tool or space is inaccessible (without taking away
their design authority)

Breaking Down Barriers

Digitize information to make it easier to translate and adapt

Support disabled makers in skill-building

Eliminate gatekeeping: connect makers with free materials and support

Be mindful of volunteer burnout, provide support with paid staff where possible
Put plans in place to support users at all skill levels, including remedial access

Fostering Belonging

Build a reputation as a space that cares about accessibility

Partner with relevant community organizations
Hire staff members who are focused on building the right culture, not just technical skill

Store tools so they can be easily found and no one “looks lost”
Hire diverse staff members, so new people to the space see someone they can identify with
Make the rules clear, but encourage people to adapt the space to their needs and empower them to make
changes (“makerspacing the makerspace”)

o Foster a “brave space”[5] where people can be supported in approaching their limits, but hold space for
affinity groups where makerspace users can be supported by those with similar access challenges

o Set aside space for both beginners and experts, to allow experts to choose when they engage in support and
mentoring and when they want to focus on their own projects

[ ]
(]
[ J
o Reduce the barriers to getting started in the space
(]
[ ]
[ ]

Other o Use digital collaboration to reduce friction to join a community and to keep makers engaged if they are
unable to participate in-person for a period of time
o Include discussion of access challenges and learning goals in makerspace orientation, ideally 1:1 with new
participants as a “Session Zero”[14] prior to starting in the makerspace

to sound exclusionary, but I put work into giving people advice,
and I want to be able to get stuff out at the same level and amount.
That’s really satisfying for me, and makes me want to participate in
the community”. To keep expert users engaged in the makerspace,
support, community, and growth opportunities must be provided
for expert makerspace users as well as for beginners, and the ability
of expert makers to pursue their own projects (rather than just
being a resource for new users) must be protected. To enable the
support of high-needs individuals and mitigate the burden on vol-
unteers in a digital makerspace, funding might need to be allocated
for user support staff.

5 DISCUSSION

While makerspace culture aligns strongly with the needs of dis-
abled people looking to customize assistive technology, we find
that disabled makers encounter many barriers in using existing
makerspaces. The disabled makers we interviewed found value in
creating custom tools themselves instead of having to convince a
corporation of their market viability. Our key recommendations
based on all interviews are listed in Table 3. Many of these results
are consistent with prior recommendations[4], but beyond those
guidelines, we highlight the issues of door-to-door accessibility

(including the pathways from transit stations or parking lots), pro-
viding free or low-cost materials to democratize the experience of
creating things in the makerspace and foster a sense of belonging,
and the potential for “makerspacing the makerspace” to both im-
prove accessibility and participant’s feelings of ownership in the
space. We note that the experiences discussed by our participants
are individual, and may not reflect the full spectrum of accessibility
challenges experienced by other people with the same disability, nor
do they reflect all possible disabilities and combinations of access
challenges. We believe that building a culture of “makerspacing the
makerspace” will allow makerspaces to adapt to new participants
with different needs, but also recommend that makerspaces work
with their target populations directly to identify specific needs, and
that the makerspaces provide funding to adapt the makerspace to
address the identified needs. Future work could add detailed rec-
ommendations for specific projects by surveying a larger group of
disabled makers about the types of DIY AT and non-AT projects
that interest them, to identify specific interventions (e.g. [16, 17])
that would be high-value to a large number of disabled makers.
The interconnection of the barriers to makerspace access is ev-
ident: barriers in physical space or information accessibility lead
to a lack of belonging, which discourages disabled makers from
using the space and consequently makes it more challenging for
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makerspace operators to acquire funding to break down access
barriers. One promising direction for the future of makerspaces
may be hybrid makerspaces that combine the best features of a
digital and physical makerspace. Digital makerspaces have lower
barriers to entry and can bypass some of the challenges associated
with physical spaces, but have unique barriers like a lack of ge-
olocality that prevents tool sharing. Physical makerspaces may be
inaccessible or periodically inaccessible to participants (for exam-
ple if they have a period of time where they are easily fatigued,
or if they are not geographically convenient to the makerspace).
Adding digital elements to a physical space can support community
interactions, foster a sense of belonging, and facilitate collaborative
“makerspacing” of the physical space to enhance access. Overall,
our results suggest that thoughtfully-designed hybrid makerspaces
could provide a best-of-both-worlds option, and further research
into accessible hybrid technical communities is warranted.

In addition, future work should explore more fully themes that
came up in our research that were not directly related to makerspace
design. One of those is how to accommodate community members
with access conflicts, such as a maker with ADHD who requires
music to work and a maker who needs background noises kept to
a minimum to allow their cochlear implant to work effectively. Of
course, the disability community has long experience in this type
of negotiation; integrating more disabled people into makerspaces
may also bring expertise relevant to this problem. Future work
might also explore the details of adapting the “Session Zero”[14]
concept to makerspaces and other technical communities: meeting
1:1 with all participants in the space, not just those who identify
as disabled, to ensure that their needs are met and to develop cus-
tom access plans. Other future work might look into how more
documented, organized “engineering-style” making could enable
one-shot bespoke assistive technology, addressing the concerns
with the “fail fast and often” tinkering approach observed in prior
work[25].

6 CONCLUSION

There exist numerous barriers to the participation of people with
disabilities in makerspaces. Based on our interviews with mak-
erspace operators and makerspace users with disabilities, we have
identified some of these barriers and proposed potential solutions,
including both specific, actionable changes to make to move to-
wards universal design, and a mandate for makerspace operators
and designers to maintain a culture of adaptability and “makerspace
the makerspace” to find solutions to accessibility gaps. We observe
that digital makerspaces, while they have access challenges and
limitations of their own, provide a lower barrier to entry than
in-person makerspaces and provide the community necessary for
disabled makers to feel that they belong in the makerspace. Hybrid
digital-physical makerspaces may be a way to connect makers with
in-person communities with the accessibility features of digital
spaces, but a focus on making the space accessible, making infor-
mation accessible, breaking down barriers, fostering belonging, and
encouraging a culture of “makerspacing the makerspace” are the
most important parts of creating a space where disabled makers
can work to create their own accessibility technology.

Allen et al.
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A INTERVIEW QUESTIONS

A.1 Questions for Participants
Questions for Makerspace Users:

e Positionality
— Broadly, can you tell me about yourself and about your
background?
— What are your interests? What do you make and what do
you enjoy working on?
e Experience
— How long have you been working in communities that
create things (whether or not you would call them “mak-
erspaces”)?
— What has been your experience as a person with disabili-
ties in creative communities?
o Accessibility and Adaptation
— What accessibility challenges do you experience in com-
mon or open-access maker spaces?
— What adaptations are the most valuable?
item Thank you for all this valuable information, is there
anything else you’d like to add before we end?

A.2 Questions for Makerspace
Operators/Creators:

e Positionality

— Broadly, can you tell me about yourself and about your
background?

— Can you tell me about the project/space you
run/ran/created?

e Design philosophy and history

— How did your program get started? Did you start it, or did
you take over?

— Was it inspired by other spaces or your prior experiences,
and, if so, what did you learn from those experiences to
either bring to this space or leave out?

o Accessibility considerations

- In designing the (program/space), what considerations
were made for accessibility?

— What was the hardest part of making your space and pro-
gram as accessible as it is?

— What do you wish you could do or could have done differ-
ently to make your space and program more accessible?

o Thank you for all this valuable information, is there anything
else you’d like to add before we end?

B CODES/THEMES BY PARTICIPANT

This section contains the data from Figure 2, interview themes by
participant type, in a format more accessible to screen readers.

e Count of participants who mentioned the subthemes within
the theme “Accessible Space”


https://doi.org/10.1145/2858036.2858340
https://doi.org/10.1145/2858036.2858340
https://doi.org/10.1145/3373625.3416996
https://doi.org/10.1145/3290605.3300544
https://doi.org/10.1145/2049536.2049541
"https://brightthemag.com/who-is-a-maker-603aca72118f"
"https://brightthemag.com/who-is-a-maker-603aca72118f"
https://doi.org/10.1145/2723869
https://doi.org/10.1177/10442073211043521
https://doi.org/10.1177/10442073211043521
http://ncd.gov
https://doi.org/10.15446/revfacmed.v63n3sup.50132
https://doi.org/10.1145/3214382
"https://remakelearning.org/blog/2018/03/01/space-for-equity-in-making/"
"https://remakelearning.org/blog/2018/03/01/space-for-equity-in-making/"
"https://ideas.demco.com/blog/8-ways-build-more-inclusive-makerspace/"
"https://ideas.demco.com/blog/8-ways-build-more-inclusive-makerspace/"
https://doi.org/10.1145/2140446.2140456
https://doi.org/10.1177/13623613221130845

ASSETS °23, October 22-25, 2023, New York, NY, USA Allen et al.

- building infrastructure: 5 MO, 3 DM - support for remedial access/skill building: 3 MO, 1 DM
— cleanliness: 1 MO, 2 DM — time: 2 MO, 4 DM
— ergonomics: 3 MO, 4 DM e — awareness: 3 MO, 0 DM
- pathways: 2 MO, 4 DM - community: 4 MO, 4 DM
- safety: 4 MO, 2 DM — identities: 4 MO, 3 DM
- storage: 4 MO, 2 DM — permission: 2 MO, 2 DM
- tools:4 MO, 5 DM e Count of participants who mentioned subthemes within the
- transportation: 0 MO, 2 DM theme “Culture”
e Count of participants who mentioned subthemes within the — adaptability: 4 MO, 4 DM
theme “Barriers” - atmosphere vs. accessibility: 2 MO, 3 DM
— accessible information: 4 MO, 5 DM — beginner-friendly vs. expert-welcoming: 4 MO, 1 DM
— accessing additional services: 2 MO, 3 DM — bespoke design vs. universal design: 3 MO, 2 DM
- assumed disinterest in inaccessible tasks/information: 0 - brave space vs safe space: 2 MO, 2 DM
MO, 2 DM — invitation-only vs open-to-all: 2 MO, 2 DM
- belonging: 2 MO, 3 DM - inclusion: 5 MO, 4 DM
— community labor: 3 MO, 3 DM e Count of participants who mentioned uncategorized sub-
— financial: 6 MO, 4 DM themes
— operating hours: 1 MO, 2 DM — Challenges and advantages of digital media: 3 MO, 4 DM
- physical access: 3 MO, 5 DM - Digital vs physical spaces: 4 MO, 4 DM
- recruitment/outreach: 5 MO, 0 DM — Getting started/first experience: 1 MO, 3 DM

- sensory issues: 4 MO, 1 DM
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