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Making, Materiality & Power: Establishing & Sustaining a 
Rightful Presence in STEM-rich Making with Minoritized 

Youth

Engaging minoritized youth in making to produce 3D or digital artifacts using a 
range of material tools in makerspaces have been deemed promising in democratizing 
STEM education. We problematize this assumption through reframing what it would 
mean for minoritized youth to author a Rightful Presence in STEM-rich making 
(making that draws on and further builds STEM knowledge and practices). Drawing 
on the Rightful Presence for justice-oriented teaching and learning framework and 
on longitudinal critical participatory ethnography across four community-based 
youth maker programs, this study unpacks the relationships between the materiality 
of making and the artifacts youth produce. Using four illustrative vignettes, we 
unpack how youth engaged in making to create artifacts necessary for their and their 
communities’ well-being, leveraging STEM-rich making toward a more rightful 
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presence now and in the future. The sociopolitical interactions between materiality 
and relationality in youth making programs are discussed. 

Keywords: Makerspaces, Rightful Presence, Materiality, Youth, STEM-rich making

Making, Materiality & Power: Establishing & Sustaining a 
Rightful Presence in STEM-rich Making with Minoritized 

Youth

Introduction
Making and makerspaces have gained tremendous momentum in the last decade 
both in the United States (Martin, 2015) and globally (Sheffield et al, 2019) as 
a promising approach to foster creativity (Culpepper et al., 2020) and integrate 
STEM learning through material fabrication (Peppler et al., 2016). But why do 
youth engage in making and what and for whom, do they want to make?  Consider 
what Ivy, a youth maker, said two years after she created a nameplate which has 
hung on the wall of the makerspace:

I think it was cool to see myself up there. It shows that you don’t need to be an 
accomplished adult. Like kids did that. We did that. Kids of color and girls and like 
all of the people who grew up in their science classes, they didn’t grow up seeing 
people like us. To have people see our names on the wall, on our nameplates, the 
projects we made, permanently hanging on the wall. That is inspiring!

Ivy’s quote alludes to the meanings making holds for her: 1) Making is related 
to who youth see themselves to be; b) Making is related to her less than positive 
experiences in school science; c) What she makes is an extension of who she 
is and holds her hopes for a new social re-imagination, in concert with physical 
materials. In short, Ivy is acutely aware of the sociopolitical realities of her life as 
they imbricate with her making. 

The maker movement has gained traction as a plausible panacea to democratize 
STEM learning experiences for all students (Martin, 2015). However, dominant 
maker culture is steeped in Patriarchy and White supremacy ideologies, (Brahms & 
Crowley, 2016; Authors, 2018), which work to reproduce structural and symbolic 
inequities via raced, classed and gendered hierarchies that have historically 
operated in STEM learning environments. Such ideologies project onto making 
meanings that further reify “coloniality’s presence” (Domínguez, 2018) in the 
here-and-now and into the future, of making. 

How do minoritized youth already engaging in STEM-rich making author a 
rightful presence in and through making, both in the here-and-now and hoped for 
futures? In this paper, we are particularly interested in how youth sustain a rightful 
presence through their engagement with the materiality of making, as evinced in, 
1) how they make use of (or reject) what kinds of tools; 2) the kinds of material 
artifacts they create, why and for whom, in their community, and 3) the shift in 
both physical and social environments as a result of specific made artifacts, in 
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orienting both youth-makers and community towards new social futures. Two 
research questions guide this study: 

1. In making for community, what kinds of artifacts do youth innovate to 
address what kinds of community issues, across which community spaces? 
What is youths’ processes of making, in relation to what kinds of materials 
they choose to use and what they choose to make? How do these artifacts 
reflect youths’ efforts in authoring a rightful presence in STEM-rich 
making? 

2. How were made artifacts taken up by community members? What kinds of 
social interactions were fostered as a result, as related to youth seeding a 
rightful presence though making?  

We draw on Rightful Presence for justice-oriented teaching and learning as 
a guiding theoretical framework and critical longitudinal ethnography as a 
methodology in this study. 

Articulating the Problem-Space

Troubling the Dominant Culture of the Maker Movement

The maker movement has been riding a wave of immense momentum and popularity 
in the United States and across the globe (Martin, 2015). Often described as shop 
class 2.0, maker spaces are dedicated spaces housed with particular tools and 
technology ranging from low tech woodworking tools to high tech laser cutters 
and 3D printers. Makerspaces have also proliferated both in K-12 schools as well 
as in public domains, especially in libraries, museums and community centers.  

Making has been touted as the next panacea to address all manner of 
schooling challenges, including “democratizing STEM education” (Martin, 2015), 
facilitating creativity (Peppler & Bender, 2013) and supporting interdisciplinary 
learning (Papavlasopoulou, et al., 2017). Indeed, the CEO of TechShop Mark 
Hatch asserted the transformative power of making when he stated, “anyone can 
make, anyone can change the world” (2014, p. 14).  

While the promise of the maker movement to empower students in a multitude 
of ways in learning could be construed as inspiring, there remains the larger 
question, centered on issues of justice, of whose culture is being mirrored and 
reflected by the fast solidifying maker movement. A glimpse at the defining 
statistics characterizing the dominant Maker culture is sobering: 97% of Maker 
Faire (annual maker conventions both in the United States and globally, that feature 
makers across age groups, www,makerfaire.com) attendees have college degrees, 
70% have graduate degrees; only 11% of the contributions to Make Magazine 
(the periodical credited with launching the Maker Movement) are female, and the 
median salary for those involved in the maker movement in the United States is 
$103,000 (Brahms & Crowley, 2016). It appears therefore, that while the sentiment 
pronounced is that of ready access such that “anyone can make,” the regularities 
built into the dominant maker movement appear to filter out women and people-
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of-color, perpetuating the same kinds of marginalizing practices that have yielded 
inequitable opportunities in STEM writ large (Calabrese Barton & Tan, 2018). In 
short, the culture mirrored in making and makerspaces overwhelmingly reflect 
White, male, middle-class norms (Buechley, 2013).

As Nascimento and Po´lvora (2016) caution,‘‘[m]aker engagements with the 
world can easily embrace a sense of freedom and creativity to make whatever is 
wanted…with no major calls for changes in this situation, or even no concrete 
attention to its social conditions and consequences’’(p. 6). When the maker culture 
reflects White male middle class norms akin to the dominant culture of science 
and engineering, we can expect similar gate-keeping boundaries that act to signal 
welcome to some (White) bodies while retarding the entry of others. The cultural 
and historical aspects of making across populations, space and time –including how, 
why, what, with what tools and resources that were used in making in communities 
--need to be acknowledged (e.g., Tzou et al, 2019; Cheah, 2009) and made visible, 
both to perturb dominant maker culture and to lay open the possibility that a culture 
specific to a makerspace situated in particular communities, can be collectively 
built to reflect the values of local stakeholders. 

Material Culture in Making

In a makerspace, one is surrounded by stuff. Making is mediated by one’s embodied 
engagement with physical and digital materials. To become a maker, one has to put 
hand to stuff, to create something using available materials and tools. As such, 
there is a requisite process of learning making-related skills which encompass 
becoming familiar with both making tools and making materials. The field has 
been adept at documenting the range of materials leveraged in making (Kemp, 
2013; Martin 2015; Kafai et al,. 2017). The focus has been to identify and make 
visible what counts as making-related materials, in terms of raw materials as well 
as the tools involved.  Making materials range from scrap/found objects for scrap 
building, hardware and carpentry projects (Kemp 2013), computer programs and 
3D printers for digital fabrication (Martin 2015) and scientific tools (Kafai et al 
2017), to maker-specific materials such as littleBits (www.littiebits.com), movable 
robots that could be programmed such as Ozobots (www.ozobot.com), complicated 
paper circuit projects (www.chibitronics.com) to e-textile related materials (e.g., 
www.sparkfun.com). 

The field has been less adept at examining the relationality between making and 
materiality, or, the material culture in making. Material culture has been described 
as “the outward signs and symbols of particular ideas in the mind” (Schlereth 1992, 
19). It is concerned with lensing artifacts created by humans as reflexive of “the 
beliefs of individuals who made, commissioned, purchased, or used them, and by 
extension the beliefs of the larger society to which they belonged” (Prown 1982, 
1-2). Beyond objects themselves, material culture surveys the range of human and 
cultural expressions that both infuse and transcend material objects themselves 
(Bolin and Blandy 2003). 

Further, material culture has been described as a “method of cultural inquiry 
employing physical objects as its primary data” (Schlereth 1985, p. 6). Relatedly, 
drawing on Appadurai’s book The Social Life of Things (1988), Miller posits 
that things, or objects, have trajectories “in their ability to move in and out of 
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different conditions of identification and alienation” (2005, 7). Youths’ contact 
with particular materials when making are therefore influenced by past histories 
of contact. Similar to Tzou et al., (2019), we see the “potentialities of materials” 
(311) as existing in relation “to our experiences, histories, and futures with them”. 
Barajas-Lopez and Bang (2018) noted that knowledge and power systems impact 
makers’ activities and experiences.  To date, in the field of maker education 
research, with few exceptions (e.g., Barajas-Lopez & Bang 2018), there has been 
scant research on how materials, nested within particular material culture, lend 
directionality in “orienting” (Ahmed 2015) how and what youth makers make.

Theoretical Framework

Rightful Presence for Justice-Oriented Teaching & Learning

The Rightful Presence for justice-oriented teaching and learning framework 
proposes three tenets: 1) The necessity of allied political struggle to reauthor rights 
in disciplinary learning; 2) Claiming rightfulness through presence, by surfacing 
injustices; and 3) Collective disruption of guest/host relationalities (Calabrese 
Barton & Tan, 2020). Rightful Presence argues for the need to push beyond “equity 
as inclusion” where existing systemic structures remain unperturbed and existing 
norms and practices continue to reproduce subject guest-host positionalities. 
Equity as inclusion modes of interaction consign disempowered guests to depend 
on the powered hosts’ continued extension of hospitality and rights, at the pleasure 
of the host. In classrooms, teachers are the host who wield power, extending 
participation rights to students as they long as they toe the line as guests. We 
argue that such an approach acts to maintain and reproduce inequities because the 
boundaries gatekeeping what it means to “be included” remain unchallenged.  

In the context of making where the dominant maker culture promotes particular 
kinds of making and particular kinds of tools discussed earlier, the rightful presence 
lens is helpful in focusing attention on how minoritized youth are engaging in 
what kinds of making in order to illuminate which sociopolitical struggles are 
currently troubling their young lives. Of particular relevance to making is also the 
suggestion that one way in which Rightful Presence can be claimed is by creating 
material artifacts to literally “claim space” (Calabrese Barton & Tan, 2020, p. 
6) for the creators. Such a way of claiming space through material artifacts not 
only directly shapes the physical environment but also is generative of new social 
interactions tied to specific material artifacts that were nonexistent before. 

The Intersection of Materiality and Rightful Presence in Making 

A socio-material lens considers educational activities as hybrid ensembles of 
bodies, materials, ideas and symbols that actively interact, intersect, combine 
and recombine through various “patterns of assemblage” (Fenwick & Landri, 
2012, p. 3). Unpacking the relationality between people and objects allow us to 
tease out, with more nuance, possible agentic roles that objects play in orienting 
human activity. We suggest that some objects in making are infused with particular 
meaning nested within larger systems of  cultural-historical experiences, whose 
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meanings, and the effects these meanings may exert, gain mobilities as they are 
transported, housed in particular objects.  In short, objects that are materials 
for making are mobile vectors of meanings that can act to erect “atmospheric 
walls” (Ahmed, 2014), reproducing unjust positionalities, or catalyze new social 
possibilities and futures.  As vectors of meaning, materials carry both directionality 
and magnitude, which can work together to reproduce unjust positionalities or to 
seed transformative changes toward justice. 

Socio-material studies in education have critiqued the normalized practice in 
education research of amplifying human agency while subordinating the impact 
of materiality (Fenwick, et al., 2011; Fenwick & Landri 2012; Sørenson 2009). 
This inattention to “what things do” (Verbeek, 2005) has led to what Miller (2005) 
described as “the humility of things” (p. 50), on the surface a descriptively benign 
term that in fact exerts significant force in the opposite direction, precisely because 
of things’ ability to appear innocuous. A seemingly anodyne presence keeps hidden 
how “stuff achieves its mastery of us precisely because we constantly fail to notice 
what it does” (Miller, 2005, p. 155). Ignoring the agency of things is unwise, as the 
orienting impact things have on people are “particularly effective during the early 
phases of socialization, where they stand as teachers, mentors and gurus, leading 
us to be examples of a specific society, class or gender more effectively than any 
explicit pedagogic exhortations” (Miller, 2005, p. 155). 

Informed by the Rightful Presence for justice-oriented teaching and learning 
framework in conjunction with examining material culture and power in Making, 
we draw from longitudinal, critical participatory ethnographic work with youth 
engaged in STEM-rich making in community across two states. Looking across 6 
years of community-based making experiences with youth, with four illustrative 
vignettes, we unpack: 1) how materiality related to making mattered in making 
injustice visible (Rightful Presence Tenet 2) in community; 2) the ways in which 
materiality work to oppress, how and in what ways; and the ways in which 
materiality work to seed and sustain a new making culture that deepen youth-
makers’ rightful presence (Rightful Presence Tenets 1 and 3).  We theorize and 
unpack, with illustrative case study data shared as vignettes, how youth engaged 
in the making process in community – from soliciting community input on what to 
make, to involving whom in the making process, to how, and by whom, the made 
artifact is to be put to use. 

Methodology
We employed critical, longitudinal ethnography, across six years of partnering 
with youth-makers in community. Critical ethnography is particularly suited 
to our study as it values multiple perspective (Trueba, 1999) and foregrounds 
dialogic interactions between researchers and stakeholders. A critical ethnographic 
approach explicitly seeks to unpack and understand potentially oppressive 
relationships between structures and actors (Calabrese Barton, 2001). Engaging 
in critical longitudinal ethnography is also our response to the critique of a lack 
of an anthropological approach in education research (Ladson Billings, 2006), 
focused on sociocultural perspectives. To again a more authentic anthropological 
perspective in making sense of youths’ lived experiences in community settings, 
we embedded ourselves in those settings, both to gain legitimacy as members of 



99

IJSEL Vol.1

said settings, as well as to develop a robust understanding of the cultures therein. 
As we seek to become legitimized “outsider-insiders” to our community partners, 
we remain cognizant that our own positionings as adult researchers/teachers from 
local universities (one Asian, one White) would influence how we experience the 
norms as opposed to the youth. In sum, we have at least 500 contact hours with 
the youth across six school years of weekly interactions. Data sources include: 1) 
weekly, making session field notes, 2) biweekly conversation groups with youth 
about their making experiences, 3) artifact interviews with youth-makers after 
each made artifact, 4) informal conversations with club staff and parents, and 5) 
the youths’ made artifacts themselves, and when available, 6) how youths’ made 
artifacts were taken up by those for whom they made. 

Data were analyzed in the grounded theory tradition, using a constant 
comparative approach (Straus & Corbin, 1998). First phase open coding involved 
surfacing a) critical episodes of youth making that featured particularly salient 
performances, in talk and actions that were further invoked by youth subsequently 
in time/space, we define salience by the reasons youth invoked for why they wanted 
to make specific things, and how they might go about doing so; b) the knowledge 
and practices youth drew upon during critical episodes, and c) relational dynamics 
that link knowledge and practices with regards to human resources and networks. 
Guided by our theoretical framework, we then engaged in subsequent axial 
coding to identify the axes of oppression, locate the nodes of intersection between 
materiality and rightful presence, and examine the impacts of such intersections 
on the dynamics on youths’ making processes and made artifacts. Across these 
phases, analysis was member checked with youth and club staff.

Context

All four youth making programs engage in STEM-rich Making (Bevan et al., 
2015) that draws on “scientific and technical tools, processes and phenomena” (p. 
99) during making processes. Each program is briefly described below. 

Make Club and Green Club: Our work with upper elementary to middle school 
youth takes place in two making space programs across two states, both housed 
in Boys and Girls Clubs (BGC) in local cities. The BGCs are community-based 
clubs serving mostly youth from low-income backgrounds with after-school care 
and activities centered primarily on homework help, sports, and youth leadership 
development. Both clubs serve >90% African-American youth. We had worked 
with BGC staff to established STEM-rich making spaces in each of these clubs –
Make Club and Green Club. Both making clubs run weekly for at least 90 minutes, 
with the focus of working alongside youth and community members to engage in 
what youth have come to describe as community-based “making that matters.” 
Both programs ran weekly during the academic school year. Youth participation 
typically endures at least past one full academic year, with 50% of youth staying 
for more than one year, until they “age out” of the program. We served as both 
maker-facilitators and researchers at these clubs. 

Willow Newcomer STEM Club: We also work with middle and high school aged 
recently-resettled refugee youth at Willow Newcomer STEM Club, a weekly 
programming that run for at least 90 minutes. Similar to Make Club and Green Club, 
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Willow Club is focused on community-based making, with youth encouraged to 
engage in decision-making about what, why, for whom they want to make. Youth 
from a wide range of nationalities, speaking multiple languages, attend Willow 
Newcomer STEM Club.  

Youth Advisory Council (YAC) Club at Science Museum: The YAC is a racially 
diverse group of about 20 youth, ages 9-16, who meet monthly to prototype, 
pilot, and revise science center spaces, exhibits, activities, and experiences. Since 
the YAC’s initiation, the youth have undertaken several annual projects, such as 
designing a makerspace in the Center, developing new programs/activities for the 
makerspace, and examining/redesigning other areas of the Center.

Findings
We unpack youths’ making experiences as undergirded by the intersections of 
materiality and authoring for rightful presence by sharing four illustrative vignettes 
to illustrate two main claims. 

Claim #1: Youth created artifacts that were missing but that they deemed 
necessary for their own well-being as well as the well-being of specific 

community members they identified. 

We arrived at this claim through investigating the following question-threads, as 
related to our first research question. Probing research question #1, we further ask: 

1. Why do youth respond to, engage with, and re-mix particular materials  
  in particular ways? 

2. How do particular youth and materials interactions shape youths’ making  
  processes and what gets made? 

3. What impact do youth and materials have on the emergent culture of  
  youth-centered making spaces? 

Vignette 1: Making and Maintaining a Little Free STEM Library 

Fall and Samuel were two friends and members of Green Club who researched 
the complex terrain of library (in)accessibility for youth of color living in their 
low-income neighborhood, drawing also from their own embodied experiences. 
Barriers to library access for youth were due to interrelated reasons inherent in 
their everyday experiences as low-income youth living in their particular city and 
included 1) the lack of transportation, 2) the inability to apply for a library card 
because of the burden of proof of address, and 3) the inability to pay late fees, 
likely to be accumulated due to the lack of transportation. In their research, Fall 
and Samuel also learned about little free libraries –what they were and how they 
functioned in boosting reading through the circulation of free, donated books. As 
they explained:

At the Boys and Girls Club we do not have a library. At school, we hardly get any 
time to use the library and the school library does not have many books. It is also 
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hard for our parents to take us to the library. Lots of kids do not have library cards, 
either. Another thing we have been thinking about is that there are no books for us to 
read about science and engineering and how to do different projects at home. Even if 
we find a book we cannot always bring it home and we also cannot keep it for a long 
time at home. We were also thinking that along with the books on how to do science 
and makerspace projects at home lots of kids do not have the materials that they need 
to do the projects.

They included blinking LED lights around the library, powered initially by a hand 
crank generator and later by a solar panel, to call attention to the library, and to get 
kids curious about how it worked. Providing access to STEM books and resources 
was important to the youth as they knew that many youth in their school struggled 
with reading and had limited opportunities to learn STEM in school. 

As the youth’s comments suggest, the idea for the library emerged from their 
own experiences growing up in a low-resourced neighborhood and city. However, 
their project transformed in scope and direction as a result of how they sought to 
learn together across the design process about community access to books through 
their broad social network. As Samuel further explains:

When you are making your invention, first of all, you have to talk to people. You 
have to interview people in your community. You might know what the problems 
are, but you might not know how it matters to other people. We had our ideas, but 
our ideas weren’t enough. 

After they built the library itself, they asked adult mentors for book donations 
and made little electric art “maker kits” to include in the library so that other 
children “can do what we do at [making club].” The youth further solicited input 
on the types of books people wanted to see in the library, and whether their plans 
for book check out and return were clear and easy for community members. As 
Fall noted, “We have to have books with different reading levels and some with 
just pictures because even five-year-olds said they wanted to use the library.” To 
facility mobility of their library, a feature they wanted as different from the regular 
models of little free STEM libraries which are often planted on one spot, Fall and 
Samuel’s library featured wheels so that the library could be moved around the 
different rooms of the community center, including just outside the center so that 
youth need not enter the center to pick up a book or a maker kit (Figures 1-2). 

Figure 1. 

1a: Fall & Samuel with the body of the little Free STEM library they just completed; 1b: Samuel attaching 
a door they built to the library
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Figure 2. 

Fall & Samuel’s explanation of further increasing visibility of the little Free STEM library through 
building a green lighting system

Vignette 2: Sewing Soft-Toys and Light-Up Weekend Purses for Self and Younger 
Siblings   

In a two-week, intensive making camp at the Willow newcomer youth center (total 
of 40 hours), 11 girls engaged in e-textile making and created light-up soft toys 
and light-up purses (Figures 3 - 4). The decision to engage in e-textile making 
for these specific purposes arose out of dialogue with youth and adult facilitators 
supporting the making camp. During the conversation, this group of mostly upper 
middle and high school girls brought up the latest “donation room” session they 
had, where youth were scheduled to visit the room at the center where the latest 
donations were sorted and organized, to pick items they might need. The lack of 
small purses and weekend bags were noted. 

Sana asked if the camp activity could be about making small bags, what she 
described as “not big like school bags, small bags.” Mani added “like you can use 
to go out, not to school.” When asked if they meant handbags that women carried, 
they replied, “yes but not old and not big.” Youth also wanted to spend part of 
the camp making “cute soft toys” for themselves, and their siblings because they 
had none. Toys were not allowed when it came to donations, due to a state law. 
As such, the children living in the residential complex where Willow Newcomer 
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STEM club is housed were generally lacking in toys, not just soft toys.  
As the youth seemed to have a firm vision in mind of how they wanted their 

anticipated purses and soft toys to look, adult mentors asked about the kinds of 
materials—fabric, decorative fabric decals, trims, buttons and size of zippers, 
etc.,—that the girls had in mind. Using the adult facilitator’s laptops, the girls 
searched for pictures of examples. Adult mentors then visited different craft stores 
to procure the materials the youth identified, for example, soft fabric in pastel 
shades, flower-shaped decals, lace-trim, and delicate plastic chains that might serve 
as purse straps. What transpired during the materials exploration conversation was 
what the girls did not want –school-bag and professional handbag type materials 
-stiff fabric, leather or faux leather, big buckles and thick straps. 

During the camp, youth both hand-sewed and learned how to use the sewing 
machine to make their longed-for items.  They had to learn how to sew workable 
circuits by hand, as metal-infused thread is brittle. Learning how to sew circuits 
was not easy, as threads could cross easily and break circuits. Despite frustrating 
moments where peers and adult mentors provided support, there were consistent 
moments of excitement as the artifacts took shape as the camp progressed. The 
youth complimented one another’s designs, how the purses were “so pretty”, how 
the soft toys were “so cute”, and “so huggable.” They imagined aloud how happy 
and excited their siblings would be, when presented with the soft toys. One of the 
youth, Anna, had to bring her almost two year old sister, Queenie, along as she was 
responsible for baby-sitting that week. Anna would converse with Queenie in their 
mother tongue, asking her what color fabric she liked, if Queenie wanted a tuft of 
hair on the soft toy that Anna was making for her. 

On the last day of the camp, a younger cousin who was visiting one of the 
youth stopped by and looking at what was happening, requested her cousin, Sana, 
to make her a “soft toy purse.” Sana, with help from Anna, first made a soft toy 
and then sewed a delicate ribbon as a strap around the soft toy, so her cousin could 
wear it like a purse (Figure 4d). At the end of the one-week camp, each youth left 
with one purse and one or two soft-toys, one for themselves, the other for a sibling. 

Figure 3.

Light-up weekend purses: 3a: Anna modeling her light-up purse, 3b: The collection of purses made by 
youth, 3c & d: close-up of two purses made by youth 
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Figure 4.

Monster soft toy for Queenie. 4a: Anna’s sketch up design of the monster toy; 4b: monster toy she created, 
cc: Anna and her baby sister Queenie, for whom she made the monster soft toy: 4d: Hybrid soft-toy bag 
made for a visitor

Unpacking claim #1

Across both vignettes, we see that the meanings that resided in materiality were 
nuanced. While the public library in its physicality and geographic location loomed 
as a barrier to Fall and Samuel and their peers living in the same neighborhood 
negotiating the same related challenges to library access, Fall and Samuel’s 
making of a mobile little Free STEM library materially and literally filled the gap, 
and addressed this injustice playing out in their lives. The tools, both material and 
human present at Fall and Samuels’ community making space led them to ask for 
specific materials and enlist help from peers and adult mentors to build a little free 
STEM library for the youth in their neighborhood who attend the community club 
where they walk to after school or from home. Fall and Samuel literally made 
what was missing in their community – a library stocked with donated books and 
maker kits, also made by them, for themselves and their peers. For the youth, their 
lives - including their sociopolitical locations in society, were “presenced” (Tzou 
et al., 2019) - in symbolic and disruptive ways through the materiality of making

Similarly, the newcomer youth at Willow STEM club identified what was 
missing from the donation center. While clothing were plentiful, small purses and 
toys were not available. By identifying small purses and toys as things they need, 
newcomer youth are authoring their rightful presence not just at the center, but 
also in the STEM-rich making program. Rather than accepting how the city, acting 
as hosts, were extending hospitality through specific materiality hosts deemed 
necessary to recently resettled refugee families, youth, through their making of 
small weekend purses and soft toys, inscribed what rightful presence for newcomer 
families ought to entail –fun, play, joy, and not merely survival. 

The youths’ understandings of their community needs are historicized.  Samuel 
and Fall’s making activity supported them in naming naming and illustrating how 
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they live in what they described as a “library desert” -- historicized inequities 
related to resource access disproportionately affecting Black and Brown youth 
growing up in lower-income circumstances. Their work opened up new questions 
and ideas for what they may consider as they built their library systems (e.g., 
how access could be more open for youth, what kinds of books youth may want, 
etc.). Like the youth making toys at Willow, they aimed to make visible these 
historicized inequities while making for a world that replaced such inequities with 
power, agency, and joy.

Claim #2: Youth Leveraged Made Artifacts to Seed for New Social Futures and 
Rightful Presence by Claiming Space Through Materiality

With their made artifacts, youth advocated for new modes of participation both 
for themselves as youth-makers and for peers who were not members of the 
community making club due to age limits or other factors beyond their control 
(e.g., inability to be at the community club when Make club take place, due to lack 
of transportation or other conflicts).  The following threads were pursued to further 
probe research question #2: 

1. In what ways did community members respond to youths’ made artifacts? 
2. How did youths’ made artifacts act to author a rightful presence for  

  themselves and for others in community? 
3. What is the relationship between materiality and the potential for  

  expansive rightful presence in community? 

Vignette 3: Organizing and Hosting a Coding Day for Young Peers at the 
Community Club

Youth at Make Club had spent one academic year engaging in learning how 
to code. In the winter semester, youth learned how to code using the platform 
Scratch. Using the tutorials available on the platform, Make clubbers learned how 
to select from available options of the sprite and background, to editing existing 
options, to importing their own options of sprite and background, as setting up 
the storyline of their Scratch projects. Youth then learned the various block-based 
visual programming domains including types of movements, nested actions, 
sounds, events and more fine-grained control. Throughout the semester, youth 
“scratched” movies of showing aspects of what they enjoy doing at the community 
club. Examples of these movies showcased youth and their friends hanging out, 
playing basketball, having conversations in peer groups, and dancing at different 
parts of the club. The club administrators were impressed with the scratch movies 
and showcased them on the large announcement flat-screen in the club’s lobby. 
This led to younger peers who also attend the community club, but who are not in 
Make club, to see the scratch movies. 

This led to the younger club members asking to join Make club so they could 
“do what they are doing, I want to make a movie like that too.” Apart from asking 
club administrators if they could join Make Club, the younger children also asked 
Make Club youth this question. Make Club youth had conversations during Make 
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Club sessions about their younger friends and wondered if there were some 
opportunities for them to teach their younger friends how to “make a scratch.” 
This conversation would continually be invoked through Make club sessions that 
academic year, as the youth continued to develop their skills on Scratch by creating 
games on the platform. After Scratch, the youth explored Ozobots, a different type 
of block-based coding that uses a 3D tangible bot and drawn codes on paper with 
different color combinations.  Codes included both directionality and speed, with 
many combinations that could be combined to create games and challenges. 

While learning how to code with Ozobots, the conversation about teaching 
younger club members were invoked again, with Lanita opining:  

“Ozobots would be more fun for the younger children because they can draw with 
markers –it is more fun and easier than typing on a laptop. Also, the Ozobots are 
cute and you can touch them and see them move fast or turn around or do a tornado. 
I think that’s fun for little kids… that coding is like you can make the robot dance.” 

The Make Club youth decided to host a “Coding Festival” for younger friends 
at the community club at the end of their coding unit (Figures 5-6). Preparation 
included which Scratch projects to showcase. For example, the youth considered 
that scratch movies were interesting but non-interactive for the audience, while 
scratch games were more directly interactive. Out of all the many ozobot projects, 
how would they choose which ones to showcase in a scaffolded way --“from easy 
to more complicated, show the easiest codes to draw first” – so that it made most 
sense for their young friends and be as fun as possible. Four of the Make club 
youth designed and painted a big banner. They sought permission from the club 
administrators to use the big meeting room in the club building to host the festival. 
Youth decided amongst themselves who would facilitate the scratch games and 
who would facilitate the ozobot coding. That afternoon of the festival, more than 
40 young club members (ages 5 to 10) engaged with Make Club youth at the 
coding festival and explored block coding with Scratch and Ozobots. 

As a result of the coding festival and the younger children’s overt enthusiasm, 
club administrators made the decision to have smaller scale “pop up making” 
sessions twice a semester where Make Club youth could share what they were 
doing at Make club with the younger children. This commitment is not trivial, 
as existing programming schedules, along with club staffing, would need to be 
rearranged. 
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Figure 5.

Coding Festival. 5a: Big wall signage for the Coding Festival painted by 3 Make Clubbers; 5b: Young 
peers playing the Scratch games made by Make Clubbers before trying their hand at “scratching a game.”

Figure 6.

Coding Festival. 6a: Make club youth Meg facilitating young friends trying out ozobot coding; 6b: Make 
club youth Meg, Jayla and Star circulating the room to help young friends with ozobot coding. 

Vignette 4: Name Plates—Making Present Lived Lives and Fraught Histories in 
Science and Society

One of the main activities of the YAC was to provide input on the development of 
activities for the new Maker Center the museum was creating. At this particular 
session, Olga, an adult mentor worked with the youth to pilot a “power tools” 
activity: Building marble mazes. Olga shared a few different examples she had 
built. Youth were provided with a wide range of tools (hammers, electric drills, 
saws), and materials (varying sizes of wood, screws, nails, popsicle sticks, arts 
and crafts). Everyone was encouraged to play around with and explore what such 
activity could “look” and “feel” like. 

Everyone but Samuel made a marble maze. Instead, he used the available 
materials to build a six-foot-long wooden sign for his local afterschool club. When 
asked why, he said that a sign would be more useful. He could also hang it at the 
club where everyone could see it. He elaborated:

I was having fun with all of the tools, and like try to make one. But I was thinking 



108

Making, Materiality & Power

about what else I could do? Like, with all of the tools, and I saw this big piece of 
wood. We don’t have our own sign. I could make us a sign. . .  I think when people 
see my sign they think ‘that’s cool. I want to do that too.’ It kinda shows who we are 
and what we do.

Inspired by Samuel’s actions, adult YAC members created a plan to provide all 
youth the chance to make their own “nameplates.” This activity made visible a set 
of discourses and practices around youth as rightful members and co-designers, as 
Ivy described in the quote at the beginning of this paper. 

Over time, making nameplates was incorporated in the Center’s outreach programs 
(Figures 7-8). One of the outreach activities involved the local refugee center, 
where Center educators worked with the local refugee youth to construct their own 
nameplates and write stories of home. The Center then hosted a temporary exhibit 
with the nameplates made by local refugee youth, and their accompanying stories. 
Through their nameplates, the youths were able to share, not only their names, 
but complex dimensions of their lives as captured by the ways they organized, 
decorated, and described their nameplate. For example, one nameplate, created by 
one youth from Kenya, included his name, a crafted map of his country, and his 
country’s flag. He wrote: 

I use yellow and blue because they are my favorite colors. I use fabric to make my 
country’s flag and pipe cleaners to make my country’s map using colors exactly as 
they look on the flag. I want people to know more about Kenya and where I am from. 
I want people to get the feeling of how beautiful Kenya is from the map. The flag is 
a perfect expression of how beautiful Kenya is and its fantastic, lovely people. The 
land of agriculture. Lovely Kenya.

One of the youth YAC members, upon seeing the nameplate exhibit produced by 
the refugee youths, stated, 

I was just like, WOW! These are so amazing. It just really helps me to think more 
about what refugees are feeling right now. I love the nameplates. It is really hard to 
believe that we actually started it [with our nameplates]. It really shows, like, how 
important it is.

Figure 7. 

Samuel making his name plate at YAC, with help from adult mentor  
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Figure 8.

Name plates as artifacts reclaiming whose presence and presentation matter
8a: Example of a nameplates in YAC initiative (in 2016);
8b: Exhibition of Refugee nameplates (in 2019); 8c: Kenyan youth’s name plate

Unpacking Claim #2 

Youths’ created artifacts in themselves acted to seed youths’ own rightful presence 
in their respective making programs. At Make club, while the focus was largely 
on coding, youth were involved in decision making, once they had an initial 
understanding of what coding is and entailed, on how they wanted to engage 
with Scratch and Ozobots. Adult mentors practiced “just in time” (Authors, 
2018) facilitation when youth were stuck on particular tasks, and consistently left 
decision-making to the youth, such as the storyline of scratch movies, characters 
to be depicted, backgrounds used, speech, sounds and movement. At YAC, one 
youths’ actions -Samuel- to use existing ideas and materials to make a name plate 
instead of the prescribed artifact (marble maze) was materially authored Samuel’s 
rightful presence at YAC –his name inscribed in wood literally claiming space at 
YAC club, signaling his presence. 

Youths’ made artifacts also acted as catalysts for seeding the rightful presence, 
through materiality, of people in the community. With Samuel’s nameplate, not only 
did YAC members, inspired by Samuel, create their own personalized nameplates 
that remain displayed on the makerspace wall, but the nameplate activity became 
central to many of the Center’s outreach programs. This mattered because it 
shifted not only the materiality of the Center as youth-authored artifacts with their 
names became a part of the space, but also the spatial imaginary (Watkins, 2015) 
of how people talked about, expressed, and valued youths’ expertise, and how they 
were recognized as STEM people.  The nameplate activity made visible a set of 
discourses and practices around youth as rightful members and co-designers of the 
Center’s makerspace.

The co-development of the nameplates led to a cascading set of discourses and 
practices which helped to transform how youth and visitors experienced the Center. 
Youth went from being invisible and transient recipients to being rightful members 
whose ideas/creations matter and co-designers of the Center’s makerspace and 
activities. Educators adapted and expanded the nameplate activity. They created 
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the space for youths’ presence to be explicitly visible.  Youths’ work and stories 
describing the work were made accessible to visitors. This centering of youth-
authored material artifacts also bore witness to youths’ systematic erasure and 
transformed spatial imaginaries adults held about how spaces could be re-created, 
for whom, and why. As the nameplate activity moved across space and time, it 
signified youth agency and presence in STEM. The purposeful decision, on the 
part of Olga, to render the activity as central to the makerspace, reflected her desire 
for youth to be seen in ways of their choosing, even when they were not physically 
present. 

Olga, herself an immigrant, reflected on the outreach as an expansion from 
YAC noting that the outreach program with refugee youth should position them 
as insiders of the Center and our community – not the outsiders they are often 
positioned to be by national policies and political rhetoric. Rather, she hoped, the 
Center could be a space for visitors to learn from the refugee youth, through the 
knowledge, stories, and desires shared in their nameplates. 

At Make Club, the youth organized and ran a coding festival for more than 
40 younger children at the community club. During the 90 minute session, club 
administrators and staff streamed in and out of the festival space, witnessing how 
the Make club youth were able to teach their younger friends how to start block-
programming. Some of the administrators joined in as well, with one staff member, 
Deana, exclaiming, “This is the first time I’ve coded! So, this is coding. it’s not as 
intimidating as I thought. I wish I had done this as a kid.” 

Discussion

We drew on material culture and the intersections of materiality with rightful 
presence in this manuscript to consider this point: Materials in making are neither 
benign nor static --they are active with histories that imbue each object with 
unique meanings and potentialities to position makers and would-be makers in 
specific ways. As vectors of meanings, materiality can instantiate for makers at 
the moments of encounter, fraught positionalities embedded in specific systems of 
injustice. Connected to the rightful presence framework, materiality is powerful in 
precipitating new social interactions by dint of shaping the physical environment. 

When considering materiality in making, the focus tends to be on how 
outfitted a makerspace is, in terms of the range of making-related tools and 
gadgets. Compelling arguments have been put forth by maker educator researchers 
to broaden what counts as making and who a maker is (Peppler et al., 2016) by 
challenging what makers do and what they use materially to do so. Researchers 
(Honey & Kanter, 2013; Gollihue, 2019) have argued against the fetishization of 
high-tech gadgets that has come to characterize the maker movement (3D printers, 
laser cutters) while asserting that low-tech making is just as valuable (e.g., scrap 
building). 

If materiality in making act as vectors of meanings with the potential to shape 
new social-futures for a widening range of community stakeholders, then it is not 
just the range of materials and tools that one should be concerned with but also 
what kinds of meanings, and for whom, particular materials act as vectors for. The 
direction in which power is exerted through materiality and its magnitude can be 
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bent by relationality. This has implications for what kinds of materials are present 
in making spaces, and who, relationally to youth makers, is shaping youth-material 
interactions. Since objects as vectors can evoke past experiences, a positive first 
encounter likely increases in importance. For example, the newcomer youth had 
been working with adult making mentors for more than a year before the toy and 
purse making sessions took place. Their established relationship was foundational 
for creating space for the difficult dialogue on what youth felt they needed but 
yet unavailable from the city’s donations. This established relationship afforded 
open communication of preferred material to work with, and what artifacts youth 
wanted to make. This established relationship was only made possible by the 
many hours adult facilitators spent with the youth at the Willow community where 
they became keenly acquainted with the norms that govern that space, including 
what kinds of donations were in constant supply and what were lacking, and how 
these everyday needs, as impacted by state laws and rules of the host country, can 
intersect with the newcomer youth making program at Willow. 

Likewise, with the little Free STEM library built by Fall and Samuel at 
Green Club, their 4-year long relationship with adult mentors was foundational 
for shaping the co-inquiry process. Adult facilitators engaged Fall and Samuel 
collaboratively as they probed the complex issue of library (in)access: what it 
means to live in a library desert, how access to libraries is complicated by an 
impoverished public transportation system, how these realities intersect with 
youth labeled as struggling readers in school, how these issues can inform what 
they do at Green Club. 

The modes of action with which the culture of the maker movement need take to 
shift away from only reflecting the dominant culture, requires careful consideration 
on how making programs serving minoritized youth-of-color are outfitted, and 
who gets to decide what materials to use. As Miller (2005) explained, “the study of 
material culture often becomes an effective way to understand power, not as some 
abstraction, but as the mode by which certain forms and people become realized, 
often at the expense of others” (p.19). 

Materiality mediated by relationality can also catalyze new social futures. 
The little Free STEM library vignette illustrates powerfully, how. Galvanized 
and sustained primarily by the relationality between the youth and their making 
program adult mentors in community, Fall and Samuel materially created and 
materially provided missing resources and services for their peers. The little Free 
STEM library at the community club is now, itself, a vector of powerful meanings, 
broadcasting possibilities for other youth-makers in the community.  The little 
Free STEM library materially and symbolically messaged clearly to youth in 
community who could make and who changed their world. The ways in which 
new social futures were catalyzed across the vignettes were also varied. The little 
Free STEM library became a sustainable, consistent resource at the community 
club. The coding festival brought about a change in activities offered at the club 
for younger children that would offer them opportunities to make with Make 
Clubbers. YAC members impacted how other community members in their city, 
including refugee youth, might engage in making in ways that elevate their voice 
and agency in community.

Considering material culture and the power inherent in materiality removes 
blinders and perturb boundaries between youths’ worlds in their everyday lives, 
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affording a more critically panoramic view of how social histories of physical 
materials can play an orienting role in making.  A lack of such interrogation 
impoverishes the field’s considerations of how exactly, making-related learning 
experiences could work towards justice-oriented roles such as democratizing 
STEM education, fostering creativity or supporting meaningful interdisciplinary 
learning, all goals espoused by maker educators and advocates of the maker 
movement. 
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