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ABSTRACT
The purpose of this pictorial is to provide a unique 
perspective, through an autoethnographic account, of the 
experiences a woman of colour may have, as she seeks to 
enter into the world of makerspaces. As an intersectional 
woman, conducting this autoethnography is a means to 
assess the cultural and gender diversity of makerspaces 
in an Australian metro city, and their practices to 
foster inclusivity. Over a period of 6 months, the lead 
author explored 4 different types of makerspaces. The 
autoethnography found cultural and gendered roles and 
biases in the physical and socio-cultural environments 
of each makerspace, as well as in terminologies, tools, 
materials and learning pathways that constrained her 
involvement. The research identifies important factors 
that could be amplified to increase the involvement 
of intersectional women and the foundations for new 
guidelines and activities that would enable makerspaces 
to improve their diversity and inclusivity. 
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INTRODUCTION
Makerspaces are places where amateur and professional 
makers convene to self-direct their learning through Do 
It Yourself (DIY) approaches, often combining the use 
of high-tech digital fabrication tools (e.g., 3D printers) 
with traditional manufacturing and crafting methods 
(e.g., woodworking, soldering and sewing) to create 
customized designs [20]. Learning is often mediated 
through DIY trial and error, an ethos of collaboration 
to encourage learning from other members in the 
makerspace, as well as through technology, including 
online trainings by makers (via sites such as YouTube 
or Instructables [59]), online maker forums [60] and 
novice oriented computer aided design applications 
(such as TinkerCad) and technologies (eg Arduinos). 
Makerspaces are often lauded as democratic and inclusive, 
open to anyone to design and make [48,50,51,56]. 
However, there is increasing HCI literature to indicate 
the dominant culture of makerspaces is often masculine, 
technocentric and white [3,24,49]. 

The lead author of this paper, a woman of colour, 
employed autoethnography as a method to explore 4 
different makerspaces in an Australian metro city, over 
a 6 month period. The makerspaces include the city’s 
largest community based open-door makerspace, a 
public library makerspace, an e-waste recycling space 
aimed at the under-employed, and a women’s craft-
based space, popular with retired women.  

Autoethnography is a tool that is increasingly used in 
HCI to inform assessment of user experience from the 
first person’s perspective [14,33,50]. The lead author 

sought to understand her own experience as a minority 
in the makerspaces. Through the lead author’s lived 
experiences, as a woman of colour entering makerspaces 
for the first time, we sought to explore nuances that 
may otherwise go unnoticed if not for the personal 
experience, illustrated through photos, journal entries 
and voice memo extracts. We unpack four themes that 
present gendered and cultural challenges, as well as 
opportunities. Using the lead author’s experience as an 
exemplar for the broader population she represents, we 
propose recommendations to increase the involvement of 
women, and women of colour in makerspaces. Without 
using autoethnography, these constraints would not have 
been revealed, due to the absence of women in 3 of the 
4 makerspaces, and the absence of women of colour in 
all 4 makerspaces. Further, conducting autoethnography 
as a novice to making and makerspaces reveals physical, 
operational and socio-cultural issues with a level of 
detail that could not necessarily be obtained through 
interviewing or observing existing participants. Another 
motivation for conducting the autoethnography here was 
to explore if makerspaces would be a viable pathway 
for women of diverse backgrounds to build life skills 
through self-directed learning. 

The findings from this autoethnography are analysed 
across 4 themes. Theme one examines feelings of 
displacement, considering the internalized feelings a 
woman – in particular a woman of colour may have 
in accessing institutions that she has internalized 
are not available to her, due to historical patriarchal 
constructs. It also looks at the physical, operational 

A Gendered Perspective on Making from an Autoethnography in Makerspaces
Sonali Hedditch 

School of ITEE, The University of Queensland
St. Lucia, Australia

s.hedditch@uq.edu.au

Dhaval Vyas
School of ITEE, The University of Queensland

St. Lucia, Australia
d.vyas@uq.edu.au



2

and socio-cultural aspects of the makerspaces which 
can signal that the place was not created, or operated, 
with women, or women of colour in mind. The second 
theme explores the various formats in which learning 
occurs in makerspaces, with the researcher observing 
more structured learning formats such as trainings and 
workshops, as well as informal but entrenched practices 
of peer mentoring and collaborative approaches, as well 
as via online forums. The third theme examines the 
agency and empowerment that occurs in learning new 
terminology, tools and materials in a makerspace, but 
how even the processes and associated language can be 
gendered. Finally, the fourth theme explores gendered 
roles and making, with the researcher finding that the 
gender dynamics in each makerspace, as well as the 
generational perceptions of gender roles and making, 
influenced the nature of the conversation, activities and 
value associated with making.

This pictorial makes three contributions to HCI and 
design: (1) demonstrating the use of autoethnography 
as a method for engaging questions and challenges 
of intersectionality, identity and power in design 
research (2) providing an autoethnographic account of 
makerspaces and the maker culture in Australia from a 
feminist standpoint, and (3) unpacking early insights on 
improving diversity and inclusion in makerspaces.

RELATED WORK

Makerspaces
The benefits of makerspaces are well-researched by HCI 
scholars, generally along the following themes:

• Self-directed learning:  the value of constructionism, 
experiential learning, self-efficacy, and agency and 
the resulting empowerment [14,17,37,51,56]

• Open innovation:  by diverse publics, in ways that 
traditional manufacturing does not enable, leading 
to unique, bespoke creations [2,12,49,51,56] as well 
as the resurgence of repair work [1,26–29,51]

• Diversity and inclusion: makerspaces are seen as 
democratic and inclusive spaces, with equal access 

to facilities with traditional and modern tools 
[48,50,51,56], with diverse backgrounds including 
women [18,19, 38,41,42,55,57], refugees [9,17], 
people with a disability [51,58] and those from a 
low socio economic background [56].

• Motivations for making: with makers generally 
identifying both the improvements in personal 
wellbeing that come from the process of making, as 
well as the altruistic motivations to make for others, 
including community members in need [55,56].

In the context of makerspaces, making has been 
assessed to be often articulated in utopian terms [31]. 
The utopian vision of making is postulated to transform 
the self, democratise the tools of production, and result 
in positive social, economic and political impacts [31]. 
This utopian vision has already resulted in a billion 
dollar industry, with their increasing deployment in 
to public libraries, schools, universities and even in 
multinational corporations, as well as national and 
multinational government entities [20,24,30,31,56]. 

This utopian perception is misplaced. Hira and Hynes 
write “Issues of diversity and inclusion in makerspaces 
resemble issues of diversity and inclusion in the field 
of engineering where the dominant culture is masculine, 
technocentric, and white” [24]. It has also been observed 
that makerspaces “often have certain entrance hurdles 
for newcomers, be it through a preconception as 
“nerdy”, domain specific knowledge and vocabulary or 
the complexity of the machines” [49].  A 2012 survey 
of makers found that 81% of the 789 respondents were 
male, with a median age of 44 and median household 
income of USD106,000. Ninety-seven percent of 
respondents had attended college, with 80% having 
post-graduate qualifications [3]. 

It is proposed that if the key benefits of makerspaces are 
not being realized by diverse publics, the benefits remain 
severely constrained. The open innovation that occurs 
in a makerspace that is “masculine, technocentric and 
white” will not lead to a unique, bespoke creation that 
meets the needs of the minority group the makerspace 

is failing to serve. The self-directed learning will not 
lead to self-efficacy, empowerment and agency for those 
who are marginalized and need it most. Diverse publics 
will miss out on the wellbeing, or altruistic gains if 
makerspaces remain inaccessible. 

On Feminism and Makerspaces
The field of science and technology studies (STS) 
commenced discourse on feminist approaches to 
conceptualise links between gender and technology in 
the mid 1980s. Donna Haraway questioned ‘situated 
knowledge’, meaning the social context in which 
science is generated [22]. In the 1990s, standpoint 
theory was also integral to bringing intersectional 
perspectives to the scientific research lens, arguing 
that marginal lives, including those of women, 
people of colour, of different sexual orientations, and 
others lacking social and economic privilege, must 
be considered [23]. In addressing standpoint theory, 
Harding called into question the singular category 
‘woman’ which disregards the important intersections 
of race, class, ability, sexuality etc, drawing on the 
concept of intersectionality as defined by Kimberle 
Crenshaw [10]. Bardzell outlined feminist approaches 
to HCI [4]. Drawing on standpoint theory, Bardzell 
argues that privileging alternative epistemologies 
enables the introduction of new user research, the 
“marginal user”, which facilitates the development of 
a new set of strategies and methods for user research.

In the US, two feminist hackerspaces commenced in 
2012: Mothership Hackermoms in Berkeley and Seattle 
Attic [18,19]. Following considerable interest generated 
online and at a 2013 women-oriented IT conference, 
Ada Camp, feminist hackerspaces also commenced in 
Portland (Flux),  San Francisco (Double Union) and 
Oakland (LOLSpace) [19]. Fox and Rosner examines 
the motivations and activities of feminist hackerspaces, 
with the leaders of these spaces sharing their impetus 
focused on safety and shared values, seeking a space 
designed to be more welcoming to women, but also free 
of harassment and vulnerability [18,19,41]. Researchers
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Maker 
spaces

Makerspace activities Time Spent at the         

Makerspace

Lead author’s 
activities at the 
makerspace

Demographic

MA Card making, diamond dot art, 
crocheting, knitting

6 visits, total 15 hours Card making, 
diamond dot art

Women only, generally retirement age, 
nearly all white women.

MB Disassembling e-waste, solder-
ing, 3D design, 3D printing, 
electronics assembly, small 
business start-up hub

7 visits, total 18 hours Disassembling 
e-waste, sol-
dering

Dominated by men, some seeking employ-
ment, some with disabilities, culturally 
diverse backgrounds. Keen to have women 
but failing to attract women into the space.

MC 3D Design, 3D printing, video, 
photo and music editing

2 visits, plus online en-
gagement total 9 hours

3D Design, 3D 
printing

In a public library, with keen interest from 
high school students. Only boys observed. 
Involvement restricted to when classes are 
delivered.

MD Metal work, wood work, 
electronics, 3D printing, laser 
cutting, craft 

4 visits, plus online 
engagement, total 15 
hours

Craft, electron-
ics

Inner city, large, dominated by white men 
but open door policy. 

also questioned the issue of access, observing that most 
participants in the feminist hackerspaces are white, well-
educated, well-paid and predominantly from STEM 
fields, with their hacking activities also constituting acts 
of privilege [19]. 

STS and HCI literature acknowledge the absence of 
women and intersectional women in their fields, which 
require fixing the number of women, the institutions 
through structural change, and the knowledge generated 
by STS and HCI scholars and institutions, resulting 
in biases in design [36,46,47].  Under-representation 
results in unintended racism and sexism in design, 
with more inclusive practices still occurring only at 
the margins [36].  By actually integrating gender and 
race-based analysis into research, with women of colour 
central to the process, the designs and innovations 
may be transformative. The same could be said for the 
participants, organisational structures and knowledge 
generated at makerspaces. In Australia, both feminist 
hackerspaces as well as makerspaces that meet women’s 
intersectional needs are absent. Using standpoint 
theory as a guide, this research seeks to privilege 
the epistemology of the marginal user, in this case, 
the researcher herself as a woman of colour, while 
undertaking autoethnography in 4 makerspaces.

METHODOLOGY
The objective of the autoethnographic research is to 
understand how existing makerspaces that are open to the 
‘general public’ encode the involvement of only certain 
users, to the exclusion of others, particularly women, 
but also women who face additional intersectional 
constraints, such as also belonging to a racial minority. 
We sought to explore the current dynamics of 
makerspaces in an Australian metro city and surrounds, 
using an autoethnographic approach, from a feminist 
standpoint, while also applying an intersectional lens. 

Autoethnography is defined by Carolyn Ellis as “an 
approach to research and writing that seeks to describe 
and systematically analyse (graphy) personal experience 
(auto) in order to understand cultural experience 

(ethno)” [15]. Being immersed in the maker culture 
and makerspaces is a unique cultural experience.
Autoethnography is a tool that is increasingly used in 
HCI to inform assessment of user experience [7,11,32], 
and to foster research through iterative design [8,34]. For 
HCI researchers who are designing and simultaneously 
be the user of the system, an autobiographical design 
approach has also been adopted [13,35]. Else where, Cain 
and Trauth [5] have used autoethnography to understand 
the underrepresentation of minorities in the IT industry 
in the USA, using their respective lived experiences, as 
a black man, and as a white lesbian woman, working in 
the field of IT. Autoethnography is yet to be used as a 
method to describe and systematically analyse personal 
experience to understand the culture of makerspaces and 
making, nor has a pictorial approach been used to date.  
The lead author aimed to undertake the autoethnography 
with the same degree of rigour as recommended in the 
social sciences [44].

The table below provides details of the four makerspaces 
(MA to MD), the lead author visited and studied. She 
took up small-scale maker projects to enable her navigate 
through the everyday expereince the makerspaces afford 
to their members. Her visits to these spaces happened 
simultaneously, which enabled her to compare her 
experiences across the sites. Activities at some sites 
happened only on specific days (e.g. Thursday mornings 

at MA), while others allowed online engagement 
(e.g. MC and MD). She logged all her activities and 
experiences through journal entries, voice memos and 
photos captured at these spaces. The resulting data was 
coded using a grounded theory approach, which resulted 
in four themes emerging that present gendered and 
cultural challenges, as well as opportunities.

Lead Author’s Positionality
As a mixed race woman of Sri Lankan and white 
backgrounds, the lead author found herself as a young 
child in the outskirts of a metro city in Australia. As the 
only child with darker skin at her elementary school, 
she was often caught in the dynamics of cultural and 
gender norms that created a confusing web of what was 
permissible, as a girl, and what should be challenged. 
The lead author arrived at this research with no previous 
engagement with makerspaces and very little exposure to 
DIY and making. Her novice orientation to these spaces 
and the small-scale maker projects she brought to the 
spaces helped her navigate through the social and spatial 
aspects of the four makerspaces. This particularly helped 
her position herself as a ‘learner’ in the space, rather 
than an ‘expert’ who may be treated differently by the 
members of the makerspaces. As three of these spaces 
were male dominated, the lead author’s positionality as 
an intersectional women gave her a nuanced perspective 
on making. 
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FEELING DISPLACED This theme looks at the internalized feelings a woman, in particular a woman of colour may have in accessing institutions 
that she has internalized are not available to her, due to historical patriarchal constructs regarding the institution and its 
activities. It also looks at the actual physical, operational and socio-cultural aspects of the makerspaces which can signal 
that the place was not created, or operated, with women, or women of colour in mind. All these factors can result in a feeling 
of displacement in makerspaces.

Internalised Displacement
Women can experience internalized patriarchal feelings in different socio-cultural contexts. In this instance, environments 
that are dominated by science, technology, engineering and mathematics (STEM) activities and manual arts (eg wood and 
metal work, electronics) conjure up conscious and subconscious internalized biases about who belongs in such spaces and 
who doesn’t, both prior to attending as well as when in attendance for the first time. 

The lead author wrote in her journal:

 

In all of the makerspaces I entered, I 
initially felt like a duck out of water. I 
don’t think I would have entered some of 
the spaces at all, without the fortification 
and the feeling of legitimacy that comes 
with conducting research. The research 
was my crutch that got me in there. 
Without that, I would have had full blown 
imposter syndrome, as I haven’t really 
made anything before besides at a few 
manual arts and home economics classes 
at school when I was 13. I’m not a maker, 
although I want to be. But simply wanting 
does not a maker make. Honestly, this is 
hard to admit, even to myself, as a strong 
woman, but I didn’t feel like I had a right 
to even be at these spaces. And that was 
before I’d even seen them. I had all these 
pre-conceptions in my mind as to what it 
will be like, and that they aren’t a place 
for me.

The researcher experienced feeling like an “imposter” 
without any making skills, and recognised that the imposter 
syndrome would likely have stopped her in her tracks without 
the research backing, despite a genuine desire to make and 
learn new skills. 

When experiencing the makerspaces for the first time, the 
researcher felt that makerspaces MB, MC and MD were 
oriented to people more inclined towards engineering, digital, 
computing and electronic skills and trades than a place she 
could legitimately enter and participate in, which made her 
reflect on her own internalized biases in her journal entry. 

The lounge area of MD induced  the feelings of 
displacement. MD’s entrance presents a restrictive sub-culture
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Physical displacement Operational displacement

Socio-cultural displacement

The lounge area at MD had a particular sub-culture feel 
that the researcher would not traditionally connect with or 
find welcoming. The lounge, as the reception and place 
of first impression when entering the space, reminded the 
researcher of Stickel’s observations that makerspaces often 
have certain entrance hurdles for newcomers, through a 
preconception as “nerdy”. The artifacts on display, along 
with manga videos playing on large screens, also gave 
an impression that certain portrayals of women could be 
fetishized in the environment. While this cultural impression 
caused mild discomfort, the researcher found MD was also a 
place she did not feel physically safe. It is open 24/7, and is 
a series of sheds with little lighting in between at night. The 
bathrooms are located behind the main shed, and to access 
them, the researcher needed to walk outside into an area 
out of view of the other makerspace zones, in low lighting. 
The researcher tried to assume confidence, but overall 
was nervous do this at night, and asked a male companion 
to accompany her. This factor in itself, may restrict the 
involvement of women at night, which is a major constraint 
to involvement given it is when the makerspace is the most 
busy, and when the relationships so vital to learning, in a 
collaborative format, are mostly fostered.  The researcher 
noted during all her visits that the members in attendance 
were 95% male, and predominantly white.

At MD, during the induction, the President played a video to 
introduce the Makerspace. It was noted that during the video, 
there was equal distribution of one man and one woman 
(both Caucasian) talking about the space, demonstrating 
gender balance, which was appreciated by the researcher. 
The President also provided an overview of the key policy 
documents of the Makerspace, and did mention their 
Diversity and Inclusion policy, explaining it by saying it was 
to ensure members of the LGBT community felt included. 
No reference was made to racial or other minorities. This 
was noted by the researcher, as providing a less inclusive 
impression than what the President probably intended. 
While giving the President and makerspace the benefit of 
the doubt, assuming a diversity and inclusion policy would 
seek to include everyone, the President and team could also 
benefit from training on how to speak about their policy and 
improve their practices to ensure the intentions of the policy 
translate effectively in implementation, rather than give the 
opposite impression that they are not well versed in how to 
be inclusive of racial minorities, or people with a disability, or 
anyone with an intersectional identity.

MA, as a woman’s only space, is the place where the 
researcher did feel safest. It was clearly an environment 
that the women who go there to enjoy. There is a significant 
social aspect, with a lucky door prize and another game 
on entrance called “dollar stamps” attracting active 
participation, along with coffee, tea and cake served at every 
session fostering socialization. Various other fundraisers 
were underway and a Christmas party being planned over 
the course of the researcher’s visits, which fostered ongoing 
positive interactions amongst participants. While most of the 
women talked to were welcoming, some were suspicious 
of the researcher’s presence, given she was quite a bit 
younger and not from the same part of town, and perhaps 
also as a novice maker and possibly as a woman of colour. 
The researcher was present for quite a few conversations 
on local matters, where various women expressed that 
certain migrants should “go back to where they came from.” 
As a second generation migrant, the researcher found such 
conversations unsettling, but it was not enough to turn her 
away. It’s not difficult to conceive that for first generation 
migrants, such conversations would be enough to not feel 
safe at MA. The attendees were all white, despite MA being 
located in a very diverse part of town, but the President was 
clear she aimed for the space to be culturally inclusive. 

The researcher’s pre-conceived notions of not belonging, 
along with the observed physical, operational and socio-
cultural factors which limited inclusivity, rendered feelings of 
being out of place, which could also be experienced by other 
women of colour who are novices to makerspaces.

MD’s Members’ Guide 
includes its Diversity 
and Inclusion policy

MA, as a women’s only space, 
felt safer but cultural displace-
ment occured Manga always on at MD
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THE LEARNING ENVIRONMENT 
MATTERS 

This theme explores the various formats in which learning occurs in makerspaces. The 
researcher observed a multiplicity of approaches for skill building, including more structured 
formats such as trainings and workshops, as well as informal but entrenched practices of 
peer mentoring and collaborative approaches, as well as via online forums. Certain methods 
of learning assume a baseline of capability, be it a university level education, a background 
in STEM, or a certain level of English or digital literacy. For participants who have missed out 
on an education (be it school or university), have limited access to smart phones, computers 
or the internet which also impedes digital literacy, or if they lack experience with STEM or 
making, the learning environment is critical to their ability to engage with the makerspace. 

Structured learning: 
training and workshops

The first example of a structured learning format is from MC, 
which is in a public library and offers one-on-one classes 
with a maker-champion, with 3D modelling, 3D printing, 
photo and video editing on offer. In order to attend, the 
researcher booked classes online, and attended the 3D 
modelling and 3D printing classes on separate occasions, 
which lasted 1.25 hours each. The trainer provided a booklet 

and gave an excellent overview of each subject as he worked 
collaboratively with the researcher to execute a project. In 
the first class, the researcher learnt how to set up to print 
a 3D unicorn, selecting the object from Thingiverse. In 3D 
modelling, she was taught how to model a chess castle 
piece in TinkerCad. While the researcher did marvel at the 
relative simplicity of these novice-oriented computer aided 
design platforms, she did reflect throughout the training on 
what the sessions would be like if she had limited English, 
or low digital literacy. 

The trainer spoke very quickly and used quite technical 
language, and the researcher was unsure if the trainer would 
be able to tailor to someone learning English with limited 
experience using computers. The researcher was delighted 
to observe at one point during a session a woman walked 
in who was a migrant, possibly from a South American 
background. The woman was inquiring about how she could 
get her adolescent son involved, and the trainer did talk 
things through with her in a way she could mostly understand, 
though he did still speak quickly. The researcher wanted to 
say to the woman, “you can learn too, not just your son!”, but 
held back to continue to observe the interactions and how 
they were managed in the space. No suggestion was made 
that the migrant mother could learn at the same time. Other 
participants in the space throughout both trainings were 
adolescent boys, of diverse backgrounds, reflecting the 
cultural diversity of the area in which the makerspace was 
located. No female adolescents were observed participating 
in the space.

It was also noted that MC positioned the training on people 
having their own 3D printers at home. The library could 
teach you how to model and print, but the 3D printer was not 
available to print whatever you like, as in other makerspaces. 
The trainer talked a lot about buying a 3D printer, and 
how to select an appropriate model for home, rather than 
utilising them in community makerspaces. Although 3D 
printers can be obtained relatively cheaply, for those who 
can’t afford it, or are only moderately interested rather than 
fully committed, the perception that to continue 3D printing 
requires an investment - would be a turn off.

Another example of a structured learning environment was 
presented on the researcher’s third visit to MA. They hosted 
card making workshops every second week, enabling 
absolute beginners to engage with guidance. The researcher 
availed of this opportunity, finding a facilitated workshop to 
be an excellent way to start learning to make, as well as 
fostering collaboration and connection with the other makers 
in the space.

MC provides one-on-one classes 
with a maker champion on 3D mod-
elling and printing

The lead author holding a 3D printed ob-
ject, she made at MC during her one-on-one 
classes with a maker champion 
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Peer learning
MB has an informal but systemically entrenched learning pathway for absolute beginners, starting with disassembling 
e-waste and then progressing to other activities depending on individual interests. The training is conducted by peers and 
volunteers. MB’s main challenge, which is recognized by the founder and executive team, is that they struggle to attract 
women into the space. It might have something to do with the nature of the work, the somewhat chaotic environment or the 
dirt and dustiness of the work and space. The researcher wrote in her journal:

Peer based learning is enjoyable but could be constraining for women from certain cultures who do not feel comfortable in an 
environment where the peer instructor is most likely to be male, and power relations may see him dominate the conversation 
with unfamiliar topics. The researcher also had to keep asking for help, which could also be intimidating for some.

To contrast, at MA, a craft making space oriented towards women who are mostly elderly, the researcher self-directed what 
she would learn, by spending her first time just perusing what different women were making. This offered an opportunity to 
connect with the women, find inspiration in a collaborative environment, as well as decide on a project. On the researcher’s 
second visit to MA, she arrived with her Diamond Dot Art, feeling at ease and ready to connect with the other women, on a 
shared making activity. Here is an extract from the researcher’s voice memo on her first day of making at MA:

Although the researcher self-directed the selection of her activity, she found the collaborative culture of MA provided dominant guidance, with 
the researcher compelled to follow her peer’s instructions rather than written instructions. This environment of collaboration, which is also self-
directed by peers who self select when and whom they will assist, fosters a feeling of support and connection which is compelling and conducive 
to learning. 

MD had the widest array of makerspace tools and equipment in the city, but there was no training or workshops 
on offer. The avenues used to exchange information are online, including a wiki, a forum and discord. Having 
perused all of these sites, the researcher didn’t feel any better equipped to choose a learning pathway or project. 
The researcher observed that people who engage with MD do really need to be self-driven. While support is 
definitely there online, such forums do require digital literacy to navigate and confidence to engage. Even with 
the researcher’s high digital literacy and capacity to navigate the content, she felt stuck on how to engage to 
define a making pathway at MD. 

I chose a piece of equipment, a projector and started to pull it apart. With great difficulty. 
I had no idea what I was doing. I struggled to get the first few screws out but once I got 
going I got more confidence to identify how to pull different parts to bits. The fellow sitting 
across from me helped me find the right tools when I was stuck and gave me guidance on the 
bins to sort out the disassembled ewaste correctly.

I opened up my diamond dot art, ready to work on it. A lady named Hannah came over, very 
ready and willing to assist me, giving me lots of advice. Hannah marveled over the mandala I 
had chosen, and called over other ladies to have a look, who all had a lot of interest in what 
I had chosen, marveling over how different and usual it was. Once the other ladies left, 
Hannah was very firm and authoritative on how I had to proceed.  I was happy to roll with it 
because she has all the experience and I don’t, but at the same time, I was questioning in my 
head whether some of the advice she was giving me was actually accurate compared to the 
instructions. It was good she was really willing to help, and that communal, supportive aspect 
was so strong in helping out and encouraging an obvious beginner.

Online learning

MB’s male dominated peer learning environment

Lead author showing her diamond 
do art, which was guided by Han-
nah.
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GENDERED TERMINOLOGY, TOOLS, MATERIALS
This theme examines the agency and empowerment that occurs in learning new terminology, 
tools and materials in a makerspace, but how even the processes and associated language 
can be gendered. 

The satisfaction of learning new 
terms, tools and materials

Gendered language

In every single makerspace, the researcher found herself 
learning new terminology, how to use new tools, and the 
properties of different materials. She found this in itself to 
be really satisfying, like learning a new language or about 
a new culture when traveling. The researcher said in her 
journal:

The researcher also found the gendered language around 
some of the tools and making activities to be interesting. 
She said in a voice memo after the card making workshop: 

Generally, in the past, the researcher wouldn’t have bothered 
to use a tool specifically for folding paper and card more 
cleanly and precisely, but keen to engage fully with these 
spaces, she embraced using all the tools suggested during 
the workshop. 

On the researcher’s first day at MB, she was presented with 
a range of screwdrivers, pliers and shown the different bins 
for the different materials she would extract from the e-waste. 
She started to pull a part a projector and struggled even to 
get some screws out with the screwdriver. The researcher 
reflected that she would normally hand something off to 
someone better placed (yes, perhaps simply “a man”), but 
determined to learn herself, she persisted. It was immensely 
satisfying as the researcher got the hang of pulling the 
projector apart. She was also covered in dust and could 
feel its grittiness in her hair, and wondered whether such an 
environment and dusty work could be a constraint to having 
women involved.

You feel a sense of purpose as you learn 
terms and words that are associated with 
an object, it’s satisfying and I do feel a 
sense of achievement having produced 
something. Before I started making my-
self, I was thinking about these activities 
in a frame of learning skills, but now I see, 
making the craft and being productive as 
an accomplishment in itself which no doubt 
raises the feelings of wellbeing.

It was pointed out to me by one of the 
ladies that the silver glue stick is called 
‘Wink of Stella’. I asked the teacher “is 
this actually makeup” and she said no but 
there are a lot of shared tools between 
craft and makeup. The tools, they’re a bit 
feminized, and there are tools for things 
that I didn’t think would exist, such as you 
know the rod for curling paper.  

Crafting tools

Wink of stella brush
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Gendered approaches to tools and 
materials

On the researcher’s second day at MB, she got stuck pretty 
quickly, and said in her voice memo: 

In MB’s efforts to attract women into the space, a female 
volunteer had produced a range of jewellery out of e-waste, 
which was displayed on a corner of the floor. It was reported 
another woman became involved at the makerspace 
as a result of seeing the jewellery corner and forming a 
relationship with the female volunteer who commenced the 
initiative. However, when the lead author viewed the corner, 
jewellery making had been inactive for some time.

I got there and I saw that my projector 
has not been pulled further apart from 
last week. So I grabbed it out again and I 
proceeded. I got to get a few screws out, 
and then I was stuck. I just didn’t know 
what to do. So I gave it to Harry. Harry 
essentially said that it needs a drill to 
get the screws out as they were deep in 
the holes, and I let him do the drilling as 
I was uncomfortable to tell them I didn’t 
know how to use one. I’ll definitely ask to 
learn next time. But then they had to get 
a flat screwdriver head, a really big one 
to kind of jimmy it apart. That required 
a lot of force and Harry also struggled 
and got Jason to help with it. There was 
about needing some “man power”, “brute 
force” and “elbow grease” and I observed 
and participated in the gendered language 

and activity. As Harry and Jason were es-
sentially using all their strength to pull it 
apart, I was thinking, I would never have 
been able to do that. I would be nervous 
that plastic would go flying into my eye, 
but the blokes, they’re just not concerned 
about that stuff at all. They just go for it. 
But then I was wondering when I’m taking 
things apart whether I’m a little bit more 
delicate as well, which could be a good 
thing because I’m careful that things don’t 
break and that I do fully disassemble it 
as much as possible and that I do put the 
right components in the right bins. Maybe 
that’s a difference that women would 
bring to the table in such a space? 

eWaste dissassembly at MB

MB’s e-waste jewellery corner
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GENDER ROLES AND MAKING
All the makerspaces visited were gendered spaces. This theme focuses on the gender 
dynamics, as well as the generational perceptions of gender roles and making, influence 
the nature of the conversation, and the value associated with making.

Craft as a critical skill

In MA, the women, who were generally over 65 and retired, 
talked about how it used to be a necessity to make, rather 
than a hobby. When they were young, they couldn’t go and 
buy what they needed, it had to be made. Knitting, crocheting 
and sewing were a vital productive activity for women, to 
ensure their family were clothed. It sounds ignorant now, but 
the researcher had always thought of craft as a hobby rather 
than a critical skill. Here are some of the other reflections 
recorded after the researcher’s first visit to MA:   

When I first arrived, I was questioning if 
a craft only makerspace would be a good 
place for me to learn from, as it didn’t 
involve the more modern digital fabrica-
tion and STEM oriented skills. But when 
I spent some time chatting to the differ-
ent women about why they make, I real-
ized it would actually be really useful for 
me to understand gender roles for that 
generation. The women told me they make 
because they viewed it as a necessity to 
produce things because they viewed it as 
a necessity to produce things because of 
the way they lived when they were young-
er. You couldn’t just go out and buy every-
thing you needed, you had to make things. 
That was their role, and it was a produc-
tive, critical role rather than a hobby or a 
side craft.

The value of the women’s space that MA brings for the women 
is immense. The women opened up to the researcher, and 
of course each other, about deeply personal and traumatic 
things they have experienced as women. The safe space 
holds just as much value for the women as the crafting. The 
researcher reflected on one of the conversations she had 
with an older woman at MA, who felt safe to discuss her life 
story with the researcher while making together and drinking 
coffee: 

Her story was remarkable. It’s always 
amazing to hear the strength that women 
have.  She described herself as ‘butch’ 
but in my eyes she was STEM oriented, I 
suppose, and just not given those opportu-
nities when she was young, despite want-
ing them. She wanted to do electronics, 
mechanics, but she couldn’t in her time, 
due to being a girl, a woman. She then told 
me about a time she was gang raped, other 
instances of severe domestic violence, and 
of how she escaped her marriage. And it 
wasn’t the first time I heard stories like 
that at MA. Women go through so much, 
and their stories are often unheard. MA 
provides a space to tell those stories, as 
well as to craft.

The women at MA share stories 
of gender based challenges and 
craft as a critical skill
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Finding ways to relate by talking 
about men’s work 

The similarities between craft 
skills and digital fabrication 

In MB, the researcher sat with older men on her first day, 
who were keen to chat as they disassembled e-waste. The 
researcher found that the man she was sitting across from 
could only relate to her in talking about the researcher’s 
husband’s work. He wanted to know all about her husband 
rather than ask about the researcher and what she does.

Here is an extract from the researcher’s journal about that 
conversation: 

The similarities between craft skills and digital fabrication 
were observed by the researcher in several contexts. The 
researcher observed that threading a 3D printer with filament 
is similar to threading a bobbin in a sewing machine, with the 
printing itself also reminding the researcher of needle work 
when sewing.

While learning soldering at MB, the researcher realised it 
was very similar to Diamond Dot Art, using a similar tool and 
precise handwork. She brought this up with the female staff 
member training her, who specialises in soldering for MB, 
and the staff member said Diamond Dot Art is her hobby 
and she showed the researcher pictures of the Diamond 
Dot Art she had been working on. The researcher in turn 
showed her pictures of her own diamond dot art from that 
same morning at MA.

He, Paul, thinks old school about a man’s 
role. He talked a lot about his time on oil 
and gas sites, and his wheeling and dealing 
in the industry. He was trying to talk me 
into getting my husband to apply for a job 
in a remote part of Australia because the 
pay is good. He said if he’s willing to work 
for five to 10 years there, you’ll be set up 
and he can provide for you and the kids 
and you won’t have to work or want for 
anything. I tried to gently explain I like to 
work too via a story about when I worked 
in a remote part of Australia, but after 
I finished, he just found it easier to just 
keep talking about my husband’s work and 
I let him. I assisted with him talking in his 
comfort zone, I suppose, by talking about 
my husband rather than try to indicate 
again I work myself.

DISCUSSION
A Feminist Standpoint on Makerspaces
While the benefits of makerspaces are well document-
ed in HCI literature, including self-directed learning 
[17,21,24,30,45], open innovation by diverse publics 
[6,25,40,52,53], and their contributions to wellbe-
ing, the well lauded benefit of democratic participa-
tion with gains for diversity and inclusion may be 
overstated. With three makerspaces studied failing to 
serve women, and all four failing to serve women of 
colour, the research illustrates, from a feminist stand-
point, that the benefits, in an Australian metropoli-
tan context, remain in place for a portion of the com-
munity only, which is predominantly male and white. 

Feminist Autoethnography with an Intersectional Lens
Engaging in feminist autoethnography allowed the lead 
author to learn about makerspaces as a novice partici-
pant, seeing the more subtle aspects of the challenges a 
female may face as she encounters makerspaces. As out-
lined by Ettore [16] the feminist autoethnography raised 
oppositional consciousness, exposing precarity in the 
lead author’s own conceptions of feminism and gender 
roles with regards to making, and demonstrated that the 
personal is political, as she questioned both her own role 
and the role of women, and women of colour in the cul-
ture of makerspaces. Vossoughi et al. [54] unpacks the 
concept of desettling normative understandings of artis-
tic and scientific ingenuity, and the lead author herself 
confronted both internalised biases of where value lies 
in STEM makerspaces and commercial pursuits vis-a-vis 
gendered craft based making for pleasure, as discussed in 
themes on displacement and gender roles. In addition to 
the internalised reflection, the lead author identified exter-
nalised aspects of the makerspaces themselves, exposing 
several elements that constrained her engagement, due to 
physical, socio-cultural, operational and gender factors. 
Such constraints have not emerged through interviews 
and observations of participants as previously undertak-
en by HCI scholars of feminist makerspace [18,19,41]  
but can only be experienced by a researcher-partici-
pant through a methodology such as autoethnography.

Threading filament in MC’s 3D 
printer reminded the lead author 
of threading a bobbin in a sew-
ing machine

Lead author 
drawing parallels 
between precision 
handwork at MA 
in diamond dot art 
and MB in solder-
ing.
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Building from the work of Cain and Trauth [5], this 
paper proposes that the researcher’s own experiences 
could form the basis of an exemplar for the broader 
population she represents. However, the researcher also 
acknowledges her own privileges due to her education, 
and position as a researcher, which provides confidence 
and skills to engage in the spaces and with the tools 
and terminology. As stated by Cain and Trauth, the 
factors identified through the autoethnography can serve 
towards understanding barriers to entry and overcoming 
obstacles to diversity and inclusion, in this instance in 
makerspaces rather than the IT industry. 

Intersectional issues were seen throughout our research. 
In theme 1, the researcher experienced a feeling of 
displacement in both the operational processes of MD 
during its induction, and in MA through the socio-cultural 
environment where the women talked about migrants 
needing to go back to where they came from. In theme 2, 
the researcher observed a South American woman enter 
MC, enquiring about training for her adolescent son. 
No suggestion was made that the migrant mother could 
learn at the same time, which was a missed opportunity 
to diversify the space and promote inclusivity. In theme 
4, when examining the diversity of participants in each 
space, and related gender roles, the first author only 
observed men (and boys) in three of the makerspaces, 
and white women in the fourth, with no women of colour 
participating. Without specifically seeking to view 
institutions with an intersectional lens, the constraining 
factors in terms of their physical, operational, and socio-
cultural environments may not be identified.  
While women of colour were largely absent from the 
makerspaces observed, it would be unlikely that they 
don’t get involved in DIY and making. Further, it is 
important to note that the women of MA don’t regard 
themselves as makers or MA to be a makerspace, in 
producing their craft. Only MB, MC and MD classify 
themselves as makerspaces. This raises questions of 
what constitutes a maker, and a makerspace. Is it the 
presence of digital fabrication tools? Must the maker 
be seeking to innovate, or to produce an object of 

commercial value? What do we value as making, and in 
what context? In raising these questions, the authors note 
the work of Vossoughi et al. [54] who also question what 
constitutes making, by whom and the modes of inclusion 
in makerspaces. They caution that by reaching out and 
inviting in participants to makerspaces who may have a 
very different historical and economic relationship with 
making,  immigrants may again be positioned as targets 
of intervention rather than sources of deep knowledge 
and skill. It is warned that dominant communities may 
again be reinscribed as being ahead, “with something to 
teach or offer, rather than something to learn” [54]. 
In theme four, the lead author explored similarities 
between the use of digital fabrication and crafting tools. 
Reminiscent of the work by HCI scholars of integrating 
textiles with electronics, the potential for women of 
colour to segue into STEM oriented makerspaces is 
noted [39,43]. Elevating and celebrating the deep 
knowledge and skill of women of colour shifts the 
power dynamic, and in a makerspace, as the unfamiliar 
such as digital fabrication tools and electronics became 
familiar, as it did for the lead author, engagement with 
new tools and skills could lead to innovations that only 
an intersectional lens could manifest.
As this paper moves into its recommendations which 
intentionally seek to include women of colour into 
makerspaces, and to transition their current making 
activities into exploring STEM skills and digital 
fabrication, the authors caution that the power dynamic 
must constantly be considered, so that the women 
of colour themselves can teach, lead and explore in 
makerspaces. It is the women of colour that can enrich 
the makerspace culture which is itself constrained, and 
thus its espoused benefits limited, due to the lack of 
diversity.
Recomendations
In order to address the challenges explored through this 
research, the following recommendations are raised, 
that could form the foundations for new guidelines and 
activities that would enable makerspaces to improve 
their diversity and inclusion, if women of colour are 

positioned as the leaders, teachers and sources of deep 
knowledge and skill, as the recommendations are 
pursued: 

• Women of colour can experience internalized barriers 
to entering a makerspace before they even see the 
space. To ensure that such women feel welcome, 
it is critical that the physical set up is safe, and its 
artifacts and culture are receptive to diverse publics.

• Operational and socio-cultural barriers to inclusivity 
can be addressed by training makerspace members to 
ensure diversity and inclusion policies exist not only 
on paper, but are fully implemented in practice

• Learning pathways need to ensure novices can be 
onboarded at a level appropriate to their education and 
skills and cater to different levels of digital literacy. 
More structured trainings such as workshops, or peer 
learning can be effective for women who lack initial 
confidence and experience for self-directed learning.

• Valuing women’s work through language, tools, 
terminology and materials, needs to be a deliberate 
act, as subconscious patriarchal thinking can devalue 
women’s abilities, skills and confidence to learn in a 
new environment

• Setting up equipment, tools and materials that 
enable easier transitions from traditional women’s 
work to traditional male work (e.g., wood-working, 
electronics) and digital fabrication skills.

CONCLUSION
First impressions of a makerspace are critical for 
new participants. The lead author’s first impressions 
demonstrate cultural and gendered practices and biases 
in each of the four makerspaces that could constrain 
the involvement of women of colour. However, certain 
practices also emerged that could be strengthened to 
secure their ongoing involvement. Working closely 
with intersectional women to co-design new guidelines 
that address these constraining factors, and strengthen 
positive practices to foster diversity and inclusion. 
Without this, makerspace innovations will continue 
perpetuating the gendered and racial biases seen in all 
STEM fields, to everyone’s detriment.
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