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Figure 1: Participants of the Homeboy Art Academy unboxing Oculus Quest 2 devices obtained by the researchers through a 
grant to foster lasting community engagement and support learning beyond co-design engagements. 

ABSTRACT 
Involving Black and Latina/o communities early and often in emerg-
ing technology design can make innovation more democratic, ad-
dress bias, and reduce harm against these marginalized groups. 
To the best of our knowledge, no work has examined how re-
cently incarcerated and gang afliated young adults conceptualize 
mixed reality (MR) use for social collocated scenarios based on 
their everyday interactions and meaning-making. To explore this 
topic, we used a design-based implementation research (DBIR) 
and community-based participatory design (CBPD) approach to 
elicit social-technical insights grounded in the personal and crit-
ical perspectives of these youth. We fnd participants frequently 
grounded design ideas as embodied design elements to surface in-
tangible and invisible qualities such as emotions and refections on 
lived experiences, namely criticizing institutional structures that 
have maintained exclusionary practices against them. We discuss 
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how DBIR and CBPD can uncover larger societal issues impacting 
marginalized communities through emerging technology design, 
and we contribute design recommendations for social collocated 
interactions in MR. 
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1 INTRODUCTION 
The innovative process of creating, breaking, and failing has been 
aforded to the privileged who overwhelmingly have been white, 
educated, and male [27, 60]. Extending the opportunity to marginal-
ized populations can generate new ideas that have yet to be explored 
and incorporate more inclusive designs addressing persistent is-
sues of equity and inclusion within design engagements [56]. The 
urgency and importance of including recently incarcerated and 
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gang-afliated Black and Latina/o perspectives in design is under-
scored by studies that highlight the need to democratize innovation, 
address issues of bias, and reduce harmful outcomes for historically 
marginalized groups [85, 105, 108]. Nearly 2 million people are cur-
rently being impacted by incarceration in America, and millions 
more have been afected in the past. This urgent situation also 
profoundly afects the families who continue to rely on technology 
in their daily lives [90]. 

Technologies sustain discrimination through biased designs that 
assume particular user qualities, intentions, and perspectives or mis-
aligned implementations whose use cases run counter to the needs 
of Black and Latina/o users [10, 16, 17, 33, 43, 58, 69, 137]. While 
only a handful of studies have interrogated systemic inequities in 
technology design and innovation, the HCI community has been 
slow to take bold, direct action. More research must urgently join 
these few critical voices advocating for marginalized communities 
by scrutinizing "who gets to innovate" within emerging technology 
domains and protesting the exclusion of populations on the fringes 
of society from design engagements [10, 13, 28, 30, 33, 43, 127]. A 
growing body of research draws attention to the urgent need to 
integrate Black and Latina/o perspectives into design, as the con-
tinued marginalization of these groups highlights the imperative to 
democratize innovation, tackle systemic bias, and prevent further 
harm perpetuated by technology design [85, 105, 108]. Moreover, 
incorporating the perspectives and lived experiences of Black and 
Latina/o youth impacted by the judicial system provides an ad-
ditional critical lens to emerging technology design. Examining 
their insights can expose broader societal inequities and problem-
atic conventional design practices that disproportionately afect 
communities of color [128]. We examine community-based partici-
patory design (CBPR) and design-based implementation research 
(DBIR) to center the voices and lived experiences of recently in-
carcerated and gang-afliated Black and Latina/o youth within the 
emerging technology domain of socially collocated interactions in 
mixed reality (MR) as a means to do so. 

CBPR and DBIR frameworks can help align technologies within 
existing cultures, and value systems and uncover implicit realities 
these communities face by centering their voices, lived experiences, 
and direct input into design engagements [13, 57, 128, 132]. Mixed 
reality (MR) combines real and virtual elements in physical spaces, 
registering 3D objects that interact with their physical surround-
ings in real-time [5, 121]. We leverage the emerging technology 
domain of MR for several reasons: (1) designing for socially located 
interactions beyond enablement and the latest developments in 
multimodal (i.e., head & eye-gaze, speech, voice, biosignal, and ges-
ture inputs) and immersive interactions have opened up a unique 
and unexplored area for investigating the impact of technology 
on face-to-face connections [42, 106]; (2) marginalized community 
involvement in design engagements focused on emerging technolo-
gies is sparse and rare within the HCI community [12]; (3) and 
fnally spatial computing will evermore become algorithmically 
governed and integrated into our physical world. Therefore, in-
clusive approaches to ensure that coded biases don’t help shape 
the social world are imperative [4, 62, 81]. Centering marginalized 
voices is vital for addressing issues specifc to disenfranchised com-
munities, allowing self-determination in technology futures, and 

providing opportunities to contribute socially, economically, and 
politically to these design spaces [113, 132]. 

To address these research questions, we conducted participatory 
design workshops with 15 youth aged 18–25 to reveal new inter-
action models for socially collocated MR applications. We worked 
with the Homeboy Art Academy, a nonproft gang rehabilitation 
and re-entry program based in Los Angeles that provides trauma-
informed and culturally competent asset-based arts education to 
recently incarcerated and gang-afliated youth. The youth con-
ceptualized several mock MR applications through storyboarding, 
low-fdelity prototyping, and bodystorming activities. Unlike the 
academic research community (see [63]), these youth were rela-
tively unconcerned about privacy. Whether through interactions 
with the state, the judicial system, or private entities, these youth 
assumed constant surveillance. 

Further, youth were persuaded that "big technology" already 
had access to their geospatial location and communications. These 
youth were more concerned about how their physical bodies were 
constructed and presented to the outside world. Furthermore, they 
wanted to leverage MR technologies to advance their creative pur-
suits, mainly to display, publish, and promote their creative works. 
They also wanted technologies to connect them more authentically 
with others in their lives, their immediate community, and the world 
beyond. Further, participants valued experiences that authentically 
engaged them emotionally with others so that they could interact 
more deeply through technologically mediated experiences. 

2 RELATED WORK 

2.1 Technology Design with Black and Latina/o 
Communities 

The perspectives of Black and Latina/o communities are largely 
left out of speculative and emerging technology design; this is es-
pecially true for recently incarcerated and gang-afliated youth 
who are rarely if ever, viewed as subject matter experts[50, 88, 135]. 
Instead, within the HCI community, this population, in particular, 
has primarily been the subject of studies seeking to enhance pre-
dictive policing models or are portrayed as something to "catch" 
[7, 117]. At the vanguard of using HCI to empower people of color, 
Black and Brown women scholars like Dillahunt, Mengesha, Erete, 
Benjamin, Smith, and Cruz have made substantial contributions 
to engage marginalized racial groups and understand their tech-
nology needs [9, 29, 33, 43, 91, 119]. Mounting interdisciplinary 
examinations urgently seek to address the systemic discrimination 
and inequities confronted by disenfranchised Black and Latina/o 
populations through fostering active participation and equitable 
partnerships with these marginalized groups themselves. Beyond 
one-sided inquiry, these deepening collaborative engagements em-
power underrepresented communities to have a voice in diagnosing 
and tackling the complex prejudices perpetuating their societal 
sidelining. This shifting, partnership-based approach recognizes 
that historically excluded communities must have agency in the 
work that aims to alleviate pre-existing biases embedded within 
technological design processes [34, 55, 78, 116]. We risk further 
marginalization in digital landscapes by not accounting for these 
realities, integrating these groups’ lived experiences and perspec-
tives, and elevating participant’s tacit knowledge as expertise. We 



Engaging recently incarcerated and gang afiliated Black and Latino/a young adults in designing social collocated applications 
for mixed reality smart glasses through community-based participatory design workshops. 

also restrict chances to disrupt the structural characteristics of tech-
nology design that underpin the detrimental and material impacts 
on historically neglected groups [9, 44, 58, 102]. 

When accomplished authentically, early, and often, method-
ologies like community-based participatory research (CBPD) and 
design-based implementation research (DBIR) center participants 
as the agents of change, taking into account their lived experiences 
contextualize in community histories, practices, and cultural values 
[8, 23, 24, 36]. These research approaches are conducted in real-life 
settings outside of academic labs or contexts and explore factors 
contributing to the success and failure of design engagements. In 
addition, they inform our understanding of complex nuances that 
may be overlooked, creating actionable insights to guide designers 
and community members in informing potential interventions and 
programs. 

By bringing together perspectives from marginalized communi-
ties into co-designing and speculating on emerging technologies 
and innovation, researchers have begun to highlight critical ten-
sions [49, 76]. Namely, while seeking to center marginalized views, 
these critical co-design engagements also risk inadvertently re-
inforcing existing power imbalances [38] and exploiting design 
insights without providing equitable benefts to the community 
partners [26]. Collaborating with Black and Latina/o youth to de-
sign social MR applications provides an excellent opportunity to 
explore and analyze cultural and social elements that may infuence 
potential use cases. These engagements also help provide opportu-
nities to expose youth to design skills while considering the views 
and experiences of these young individuals in real-life situations, 
contributing to the social and technical dimensions of the devices 
being designed [59, 68]. 

Participatory design (PD) sessions, when implemented from a 
community-based and assets-based perspective, can serve as both 
a method and model - to inform technology design while build-
ing youth’s technological understandings [35]. PD activities and 
the artifacts generated are the units of analysis, informing one 
another while contributing to a more holistic understanding of 
social-technical design dimensions that impact their use. In other 
words, PD workshops engage youth in new technology design, and 
the insights gained from youth’s lived experiences also inform the 
design of the technology itself [40]. More interdisciplinary work 
must be done to account for marginalized communities’ realities in 
technology design and use. 

2.2 Community-Based Participatory Design and 
Design-Based Implementation Research 

Researchers have used CBPD to engage Black older adults to en-
vision equitable health outcomes [57], to build equitable mental 
health tools for teenage Latinas [132, 133], and have convened work-
shops to discuss engaging with Indigenous communities to build 
AI tools to preserve language and discuss privacy concerns [62, 81]. 
Unlike traditional participatory design methods, community-based 
research engagements seek to center the participants as collabora-
tors for political and local change [130]. Similar to DBIR is using 
educational and social action elements to align research outcomes 
localized to a particular set of challenges and needs within the 
community, which may include educational needs [1, 66, 67]. CBPR 

CHI ’24, May 11–16, 2024, Honolulu, HI, USA 

practices position participants as the authorities on their own lived 
experiences, an approach vital for co-designing with marginalized 
youth, like those recently incarcerated or gang-afliated, whose 
self-determination has long been stripped by judicial systems disre-
garding their holistic contexts and backgrounds. Centering these 
participants’ expertise sketches a path forward for research, uplift-
ing their voices and agency within a society that has primarily cast 
them aside [115, 129]. 

Design-based implementation research (DBIR) is a methodologi-
cal toolkit from the learning and educational technology sciences 
to understand learning and develop curriculum in naturalistic con-
texts [8]. DBIR engages a diverse group of stakeholders in designing 
a program with the potential to succeed and then study its impact. 
Distinct from traditional design research, DBIR pursues practical 
outcomes, technologies, and organizational change with commu-
nities using research and theory pragmatically. A critical focus of 
DBIR is to center the "messiness of real-world practice" and the vari-
ables of the context in which the research is taking place as a critical 
element that shapes the practical outcomes of what is constructed 
[8, 92]. In other words, through an iterative process, DBIR can be 
used to uncover how emerging technologies are used in real-life 
scenarios outside the laboratory or traditional academic contexts. 
Incorporating understandings of social circumstances and in-situ 
realities can impact technological design and tangible products, 
better-aligning systems to community needs and value systems. 
We use these design practices to focus on Black and Latina/o youth’s 
refections on mixed-reality smart-glass devices, examining their 
cultural identities and practices in collocated scenarios. Further, we 
aimed to understand how these youths envision using technology to 
enhance socially collocated interactions within their cultural values 
while exploring the future technological afordances of always-on 
and fashionable smart glasses. 

2.3 Mixed Reality Design with Youth and 
Collocated Technologies 

Although there are few researchers within the HCI space at the 
forefront of advocating for Black and Latina/o communities [9, 13, 
30, 34, 43, 105], few studies have focused on the demographic group 
of gang-involved and recently incarcerated youth. No studies have 
specifcally examined co-designing for social collocation within 
mixed reality environments [64, 70]. Design engagements with 
youth in this space primarily focus on obtaining specifc educa-
tional or technical outcomes [65, 73, 134] rather than centering 
youth voices and experiences. Milgram and Kishno coined "mixed 
reality" in 1994 to describe displays that combine virtual and physi-
cal worlds on a continuum between real and virtual environments 
on opposite ends of the spectrum [96]. With the emergence of 
advanced mixed reality (blended environments) smart-glass tech-
nologies, there is a renewed focus on how individuals embrace 
these tools in social settings and technologies’ role in enhancing 
collocated interactions [3, 31, 46, 85, 106, 114]. However, Olsson 
highlights shortcomings, such as insufcient studies conducted with 
demographic youth groups, inadequate emphasis on wearable tech, 
and insufcient utilization of design-based research techniques 
to resolve intricate issues [106]. Olsson et al. note that there are 
limited comprehensive reviews or clear defnitions of this newly 
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emerging topic, underscoring the need to explore these emerging 
technologies from youth perspectives [106]. 

Design-based research with MR for diverse youth has focused 
on the intersection of identity and place [74]. Mobile devices enable 
portability, social interactivity, context sensitivity, connectivity, 
and individuality, and MR applications beneft from leveraging 
these unique afordances [74]. Using the underlying metaphor of 
"the world as a game board", Squire [2012] describes how MR can 
simulate and overlay data onto the physical world to understand 
environmental issues, gain historical perspective, or visualize so-
ciological patterns not readily apparent[122]. Martin et al. [2013] 
distinguish between place-based and place-agnostic MR applica-
tions to capture how applications can deepen user’s experience of 
a particular place (as with a historical tour of the Boston Freedom 
Trail, reliving historical events such as the Dow Day Protests at 
the University of Wisconsin-Madison, or engaging in future sce-
nario planning, as in the Saving Lake Wingra [87, 122]. MR can 
also juxtapose a particular place with a fctional universe, as with 
Pokemon Go, Harry Potter, Wizards Unite, Ingress, or even edu-
cational applications such as Environmental Detectives [74, 123]. 
Opportunities to remediate social networks on top of physical re-
ality exist but must be explored. However, opportunities exist to 
address youth interests more directly by creating new MR experi-
ences based on activities indigenous to urban youth interests, arise 
through participatory design methods, or include a higher degree 
of authoring than currently supporting. Thus, our work presents a 
unique opportunity to include the voices of a primarily overlooked 
demographic population in an emerging research space early and 
often while also understanding the socio-cultural confgurations of 
emerging technology in situ. 

3 BACKGROUND 
In this section, we describe the research site, the organization we 
have partnered with, and the local neighborhood it is situated. 
We aim to frame the relevance and implications of the study, pro-
vide contextual information to illustrate the practical challenges of 
implementing CBPD, and provide insight into the local political, 
economic, and social backdrop of our work. 

3.1 Social Context: Boyle Heights, East Los 
Angeles, California 

The neighborhood where this research takes place is transforming 
rapidly as technology and media industries expand into warehouse 
districts that traditional manufacturers have abandoned over the 
last 40 years. More developers seek to build massive projects in 
the area because of its location and proximity to the city’s cen-
ter. Historically, Boyle Heights has seen signifcant demographic 
changes from many immigrant and ethnic groups as a result of lax 
discriminatory and racially restrictive covenants dictating where 
Jewish, Russian, Black, Japanese, Central American, and Mexican 
families could live [104]. After World War II, many afuent fami-
lies left for the suburbs, resulting in a rapid infux of Mexican and 
Central American immigrant families who previously could not 
aford to live in the area. Boyle Heights is home to about 200,000 
people within a 6.5 square mile area, is among the most economi-
cally disadvantaged and youngest (median age) neighborhoods in 

Los Angeles, and risks displacement as these companies enter the 
area [97]. 

Most households reported speaking a non-English language as 
their primary language at home, and the neighborhood’s median 
income is below Los Angeles City’s average income distribution, 
one of the poorest in the county [131]. Culturally, the neighborhood 
has been the center for many political and civil rights movements 
infuencing policy for the city and the nation at large [124]. Boyle 
Heights has one of the city’s highest concentrations of public hous-
ing. Furthermore, the neighborhood is one of Los Angeles’ most 
violent policing districts, with over 33 gangs in the area forming "at 
least 66 unique rivalries" [11]. This area’s political, economic, and 
cultural realities negatively impact the technological skills, quality 
educational opportunities, and, ultimately, the overall employment 
readiness of individuals. Thus, opportunities to speculate, envision, 
design, and develop within emerging technology domains remain 
limited for this community and others facing similar realities[57]. 
Although restricted access to these opportunities remains, commu-
nities like Boyle Heights are the cultural production and export 
epicenters from which dominant and afuent communities ben-
eft [71, 82]. For example, as with the case of the popular video 
game Fortnight, accused of stealing popular dance moves from 
Black artists and not compensating them[75].In other words, Black 
and Brown low-income communities are politically, socially, and 
economically excluded from technology design engagements yet, 
dominant and afuent groups exploit their culture for proft. 

3.2 Site Description: Homeboy Art Academy -
Art Gang 

We designed this study with a trauma-informed arts center that 
serves under the umbrella of a larger community organization, 
Homeboy Industries, that ofers wrap-around services to formerly 
incarcerated and gang-afliated people. Homeboy Industries pro-
vides social services via social enterprises, including a bakery, cafes, 
screen printing, electronic recycling, solar panel installation, and 
the newly formed arts academy. Further, the organization also 
provides whole care, wrap-around oferings including case manage-
ment, domestic violence counseling, education, legal, mental health, 
solar panel training, substance abuse, tattoo removal, workforce 
development, GED tutoring, prison diversion, and social re-entry 
services, and even alternative high school programs for youth aged 
18 and below. Participants at the art academy engage in a paid "Art 
Gang" apprenticeship where students learn multimedia art skills 
and are involved in various trauma-informed arts interventions. 

Fabian Debora served the Homeboy community for more than a 
decade before establishing the arts center to use art as a method 
for transformation and healing, impacting youth from similar back-
grounds after years of substance abuse, incarceration, and gang 
afliation. As an extension of Homeboy Industries, the art academy 
initiative seeks to actively engage, support, and listen to individu-
als emerging from cycles of incarceration and gang membership. 
By providing access to cultural arts programming, transmitting 
cultural knowledge, and fostering safe spaces, the academy facili-
tates identity exploration and transformation of past trauma among 
participants while exposing them to creative economy skill sets 
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with an eye for future implementation of technology skills curricu-
lum. The art academy is currently located in a territory occupied 
by multiple rival gangs and, therefore, is directly involved in at-
tempting to intervene as an alternative space for gang-afliated 
youth. In order to best serve the local community, the organization 
maintains an open-door policy in that they regularly integrate new 
youth and emerging adults into program activities and scheduling. 
These newcomers come from the surrounding neighborhood, across 
Southern California, and from state and city judicial branches as 
an alternative to incarceration. 

We situate our work within both DBIR and CBPD methods. We 
engage youth to envision futures and design collocated interactions 
for MR smart glasses. We aimed to elicit their perspectives on 
emerging technologies while exposing them to creative design skills 
per the site director’s vision for the academy. We aim to centralize 
the perspectives of recently incarcerated and gang-afliated Black 
and Latina/o youth within the context of emerging technology 
design. Therefore, using a series of co-design sessions, we sought 
to answer the following research questions: 

(1) How can we empower youth to design for mixed reality 
smart glass devices while examining socially collocated in-
teractions? 

(2) How do youth situate their lived experiences, values, and 
attitudes when designing for social collocation in mixed 
reality? 

(3) How do youth conceptualize the use of mixed reality smart 
glasses for various social contexts into designs, explanations, 
and artifacts? 

4 METHODS 
Over three months in the summer of 2022, we conducted seven 
participatory design workshops with 15 youth, with one partici-
pant being an emerging adult, using a design-based implementa-
tion research (DBIR) approach [110]. Participants self-identifed as 
Black and Latina/o. DBIR considers the needs of partnering orga-
nizations, policymakers, facilitators, and participants in designing 
new technologies and transformative systems [47]. Drawing from 
community-based participatory design research, we engaged youth 
in MR software design activities to spark their interest in design, 
teach design methods, nurture a sense of belonging in technology 
careers (see [40]), and uncover insights about youth lifeworlds and 
context. Workshops were held in an open-format structure, allow-
ing youth to participate in activities as they pleased, in alignment 
with the operating and service-providing models of the research 
site. Community center-based informal environments, like Boys 
and Girls Clubs, expect drop-in participation to serve the needs 
of local communities better [14]. As is typical with community 
center programming, the "drop-in" of new participants throughout 
the workshop series made activity management demanding. It re-
quired consistent adjustments to the research protocols and made 
typical research activities like tracking participant demographics 
difcult. These factors resulted in deviating from the initial planned 
protocols and administrative research activities [22]. Although it 
was challenging to keep up with the administrative aspects of im-
plementing the research study, the "open door" organization of 
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research activities allowed participants to feel welcomed and suc-
cessfully mitigated against common issues of power imbalances 
typically found in participatory research methods where the needs 
of the community are not taken into account [43, 57]. All names in 
the results section are pseudonyms used to help keep any partici-
pant identifying information anonymous per university and IRB 
policies. 

4.1 Participants 
The population and research context is recently incarcerated, gang-
afliated, and system-impacted young and emerging adults (see 
[2]). The term "youth" refers to individuals between the ages of 15 
and 25, which aligns with the defnition provided by the United 
Nations [99]. Our university’s Institutional Review Board (IRB) 
approved this study for ethical research. All recruitment was con-
ducted onsite at the organization during regular operating hours. 
A recruitment script communicated research goals and objectives 
and gave potential participants a brief study overview. In this study, 
participants 18 and older received consent and assent forms. No 
participants under 18 were involved; however, we used the term 
"youth" to describe our participants following the United Nations 
defnition of youth. Before starting the research workshops, we 
confrmed the participants’ interest and collected signed consent 
and assent forms. After several meetings with the site director, it 
was suggested that participation should not be compensated and 
instead supplement the existing curriculum at the academy. Per 
the director: "We know that technology is the future, and we are 
trying to equip the youth with the technological skills to be ready 
for that future, but we don’t have the necessary tools to amplify our 
mission". Thus, researchers and the director decided to refrain from 
compensating workshop participants. 

4.2 Workshop Activities and Structure 
Our workshop activities focused on understanding underlying so-
cial norms, life perspectives, and conceptualizations rather than 
concrete implementations of socially collocated MR applications. 
In addition to these goals, we sought to teach new design and tech-
nology concepts related to MR, including artifcial intelligence (AI) 
topics. We conducted seven design workshops with 15 youth partic-
ipants organized into three phases: exploring social mixed reality 
applications, scenarios, and ideations, and fnally prototyping via 
body storming to explore the use of MR for social collocated en-
hancement. Each workshop session lasted 60 minutes. By adapting 
design activities from prior work, including Vacca et al.’s [2017] 
engagements with Latina youth designing social-emotional learn-
ing apps [132], Persa et al.’s [2023] co-designs with low-income 
middle school youth around wearable mindfulness technologies 
[111], and Cheng et al.’s [2018] collaborative eforts creating mental 
health-focused games for youth [20], we developed our tailored 
workshop activities. Aligning with Barab and Squire’s [8] emphasis 
on learning opportunities, our workshops integrated educational 
components to scafold critical thinking, discussion, and refection 
while cultivating student learning and attitudinal gains. Partici-
pants learned storyboarding and bodystorming techniques, gained 
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exposure to future technologies, and provided insights on concep-
tualizing socially collocated applications from socio-technical per-
spectives. Supplemental workshop materials, including operational-
ization and stimuli with accompanying worksheets, are available 
upon request. 

Many of these participants have been neglected by traditional 
school systems and may have undiagnosed learning needs com-
pounded by personal traumas stemming from incarceration and 
gang afliations [48, 83]. Therefore, we leveraged principles from 
the universal design for learning (UDL) framework and integrated 
methods to enable multiple means of action and expression to 
maximize opportunities for participants to voice themselves and 
be engaged through all workshop sessions [19]. For example, to 
further elicit participants’ perspectives and to set up subsequent ac-
tivities, youth were individually provided with iPhone 7 devices to 
create video and audio recordings refecting on workshop activities 
and their associated experiences, ideas, and attitudes. Additionally, 
we used worksheets to scafold participant responses and thinking, 
included an itinerary at the beginning of each session, and encour-
aged participants to respond to prompt questions in their preferred 
language (i.e., Spanish). 

4.2.1 Workshop 1: Exploring a Social Mixed Reality Application. 
During our frst workshop, we expressed to participants their roles 
as the following: (1) designers, (2) learners and evaluators, and 
(3) thought leaders. As designers, to collaboratively explore how 
MR smart-glasses could integrate into society in a manner that 
promotes interpersonal connections. As learners and evaluators, 
working to understand design techniques and to provide input on 
improving content relevance and engagement to better align with 
their interests and learning desires. As thought leaders, who can 
shed light on their lifeworlds, understandings of lived experience, 
and their communities’ tacit cultural assets and knowledge systems. 
Our intent in explicitly inviting engagement through these roles 
was to ensure that participants felt they had an equal role and voice 
in shaping workshop activities and contributing to design ideas. 

We proceeded to introduce MR as an emerging technology. In-
fuenced by workshop resources found within the Google People 
Artifcial Intelligence Research (PAIR) online guidebook, we pro-
ceeded to inform the goal of the design session by presenting it 
as a challenge statement, for example, "Explore an existing social 
MR prototype app as a group and discover its available functions" 
[107]. A unique challenge statement was made for each subsequent 
session, depicting the research goal of that particular workshop. 
Challenge statements grounded our focus for each workshop as 
we worked through each activity for the given session. We defned 
MR by situating the technology in current research and prototype 
applications. We did this by presenting a video showcasing the 
capabilities of the Microsoft "Mesh Network" and the Hololens MR 
device [94]. Subsequently, we tasked participants with completing 
a sensitizing workbook infuenced by context mapping techniques 
implemented in a study examining immersive social biosignal in-
teraction in virtual reality (VR) [77]. Through this workbook, we 
aimed to understand how participants refected on recent social 
situations involving technology. We then had participants share 
their refections and guided a discussion on technology, society, and 
its infuence on how we interact in a socially collocated context. 

Researchers pre-confgured 18 iPhone 7 devices by setting up in-
dividual temporary emails and Snapchat profles, and subsequently 
"friended" each profle to one another before integrating them into 
the design sessions to mitigate technical difculties. Participants 
then explored the social MR app "Blocks" [54] designed for mobile 
devices. Snapchat profles were used to enable the "Blocks" expe-
rience, which is an experimental flter on the application [120]. 
We organized this portion of the workshop agenda as a free play 
session aimed to (1) familiarize participants with mobile MR, (2) 
demonstrate the potential for socially collocated MR experiences, 
and lastly (3) ground participants in an experience to have a work-
ing understanding of the technology. Further, we used the "Blocks" 
as a primer for subsequent workshop activities to encourage par-
ticipants to consider how MR devices could improve face-to-face 
interactions and move towards "an active role in deliberately at-
tempting to improve its quality, value or extent" [106]. This work-
shop concluded with the question prompts (i.e., What are your frst 
thoughts about the activity or experience?, What would you like to 
learn more about?) to capture sentiments and perspectives on the 
session activities. 

4.2.2 Workshops 2-4: Design Challenges as Scenarios and Ideation. 
Workshops 2-4 focused on ideating MR collocated experiences via 
storyboarding and eliciting an understanding of how youth con-
ceptualize MR use from their unique perspectives. Applying DBIR 
principles [39, 41], participants engaged with diverse educational 
materials throughout the workshop series. YouTube videos covered 
MR concepts, design techniques (e.g., storyboarding, prototyping), 
Black and Latino tech innovators (e.g., Iddris Sandu [125]), and cur-
rent research initiatives/prototypes (e.g., "People Lens" project), [98]. 
The initial workshop in this series focused on the design technique 
of storyboarding. The challenge statements for these workshops 
were - "We will learn about design thinking through storyboarding 
and bodystorming activities" and "We prototype ideas that address 
our design challenge and work together to solve them". 

In the third workshop, the participants were given iPhone 7 de-
vices to record themselves and refect on the session. The following 
prompting questions were given: "What were three key experiences 
that stood out to you in this session", "What are three things you found 
difcult about this session", "What are three things you enjoyed in this 
session" and "Can you describe anything you may have learned in this 
session?" for participants to answer using the iPhone 7 devices. The 
rationale for requiring participants to answer the given prompts 
after sessions was to (1) collect participation and sentiment data 
and (2) gauge how and what should be changed in the subsequent 
session procedures to ensure that workshop activities continued to 
align with participant interests [112]. 

Initially, we seeded participants with prompts to spark ideation 
and discussion, but after youth feedback, we later pivoted towards 
a scenario-driven design approach to organize workshop activities 
[18, 45, 61, 100, 101]. Researchers generated scenarios to scafold 
ideation through design challenge prompts. For example, the sce-
nario "You want to learn about your emotions and interact with them" 
prompted the challenge "Design an experience that requires two peo-
ple to interact with each other’s emotions or health-related data like 
heartbeats. How might this experience enhance how people interact 
with one another? Is MR necessary to enable these interactions, or can 
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we use other technologies?" . This scenario-driven design approach 
served to (1) aid participant understandings, (2) allow participants 
to use their experiences as expertise while eliciting designs for MR 
smart glass applications, and (3) be used as a scafolding technique 
to initiate ideas, conversations, and refections. Design challenges 
were presented as scenarios for group ideation, with 3-4 partic-
ipants per group. Groups merged and remixed ideas from other 
teams before iterating to enhance participant-made design concepts. 
Ideations were captured on large poster paper and iPhone 7 devices. 

4.2.3 Workshops 5-7: Low-fidelity Prototypes and Bodystorming. 
The ffth through seventh design workshops focused on imple-
menting low-fdelity prototypes using arts and crafts materials 
and, subsequently, bodystorming design to promote the concep-
tualization of spatial interactions and multi-sensory experiences. 
Bodystorming utilizes props and spatial thinking in prototyping. It 
allows individuals with varying backgrounds to contribute ideas 
and explore mixed reality experiences beyond 2D thinking [95]. 
Further, embodied design methods shift the focus from concrete 
user needs to the rapid expression of ideas using the lived body 
(tacit knowledge, emotions, cultural values, and experiences) as 
representative tools to guide expression [103, 136]. 

At the start of each session, researchers taught participants 
bodystorming methodologies through articles, YouTube videos, 
and short practice activities. Afterward, participants applied these 
concepts and remixed ideas from alternative groups in a subse-
quent workshop. Bodystorming encouraged critical refection on 
how MR can enhance social interaction beyond enablement (see 
[32, 86]). This method is well-established in "social play" digital 
game literature and best accounts for the interplay of social context 
and interaction between two or more people spatially [51]. This 
method shifts focus from designing interactive artifacts to exam-
ining socio-spatial factors technologically supported by MR for 
collocated interactions, leading to richer insights [32, 86]. 

4.3 Follow-up Interviews 
Following workshops three through seven, researchers conducted 
15-20 minute semi-structured audio-recorded interviews with select 
youth participants. Interview opportunities were extended to all 
other participants besides the ones we selected to interview. Some 
interview sessions included groups of students; others were one-on-
one sessions with a participant. Our protocols focused on eliciting 
further insights on participant-made artifacts from the session, their 
mental models, and perceptions based on their lived experiences. 
For example, we asked "What scenarios from the past do you see your 
design working best in, or would have been the most useful? Why?" 
and "What barriers or opportunities do you think would enable or 
prevent your designs from being used?" . We also asked for feedback 
on workshop activities to continue to align our research agenda 
with youth interests. All interviews were held at the organization 
after research sessions. 

4.4 Data Analysis 
Our data consisted of observation notes, refections, participant arti-
facts, worksheets, photographs, and audio recordings of interviews 
at each design session. Due to the sensitive nature and context of 
the research site, only the frst author was involved in facilitating 
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the sessions. The frst author is an active community member with 
personal insights related to the territorial gangs and unique dynam-
ics of the community, having implemented a feasibility study the 
year prior at the same organization. After each workshop session, 
a narrative memo was created to summarize the outcomes, emer-
gent themes, and memorable quotes from participants. Example 
narrative memo prompts included: "Provide a brief overview of the 
session, including the research methods used, and the primary tasks or 
interactions participants were asked to perform?; What were the most 
important behaviors, reactions, or interactions you observed during 
this session? Did anything surprise you, or did anything stand out 
as particularly noteworthy?; Were there any technical issues or other 
logistical problems during the session? If so, how did they impact the 
session, and how were they resolved?" . The narrative memo linked 
images, quotes from just-in-time interviews, and notes, which were 
then sent to the second author for review and analysis. Both authors 
discussed the data, including participants’ video recordings on the 
iPhone 7 devices, to determine key overarching themes and refne 
and refect on design activity approaches. These feedback loops 
helped us incorporate and embed participant refections into the 
design activities. 

The data collection and analysis procedures followed the recom-
mendations of McDonald et al. [2019] for HCI qualitative research 
analysis [89]. Our output did not focus on agreeing on codes but 
on surfaced themes and emergent topics derived from participant-
made artifacts, interviews, workshop observations, notes, research 
memos, and discussions after reviewing work after workshop ses-
sions [25]. Further, our endeavors focused on detecting, clustering, 
and organizing recurring themes of interest, producing a top-down 
hierarchy of insights to answer our research questions. Our ana-
lytical procedure was as follows: (1) The frst author examined all 
collected data formats and reviewed notes, artifacts, images, inter-
views, and narrative memos to holistically make sense of the data 
and answer the research questions. (2) The frst author grouped 
the apparent thematic topics and features into categories. (3) Both 
the frst and second authors triangulated data using interviews, 
relevant literature, and participant artifacts. (4) The authors held 
thematic discussions to refne fndings and agree upon emergent 
themes. 

5 RESULTS 

5.1 Embodied Perspectives as MR Design 
Characteristics 

5.1.1 Beyond Privacy: Towards Situated Values in Mixed Reality 
Design with Black and Latina/o Youth. Our analysis revealed that 
while recognizing the potential to enrich social interactions, par-
ticipants expressed ambivalence about personal data usage in MR, 
given concerns about misappropriation by institutional actors like 
law enforcement and private companies. Participant designs fre-
quently use the body to extend critical refections of their lifeworlds 
in ways that participants may or may not have consciously con-
sidered. These participants believed that established technology, 
media, and government institutions collected, stored, and shared 
their personal (even intimate) data so that their inclusion in such 
applications was taken for granted, and their bodies, therefore, were 
also (partially) the property of such institutions or infrastructures. 
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Figure 2: (1)Participant in the initial workshop exploring the 
experimental mixed reality Snapchat application, "Blocks", 
with others. (2)During bodystorming activities, participants 
of the "HelloHi?" application crafted a 3D scene depicting the 
use of their application. The paper notes depict visual cues 
that users of their smart glass application can see and interact 
with. (3)During workshops 2-4 a participant ideated on an 
application that utilizes bodily enablers to interact with a 
partner’s tattoos. After probing on the design idea, it was 
revealed that this participant wanted to use the immersive 
capabilities of MR to express themselves on their own terms. 

For example, when asked where information from the "HelloHi?" 
prototype would be obtained, Laura expresses that the device "just 
knows, like facial recognition, it scans them and their face". Other 
group members pointed out that they did not like the idea of shar-
ing real-time information with the application. Aracely, another 
member of the HelloHi? group states "Basically with the glasses, 
when you look at somebody, it’ll tell you about them, like their name, 
age, their Instagram, or where they work, and stuf like that. I don’t 
like it [facial recognition features] because the good part about it is 
that it [the smart glasses] tells you what you need to know, but it 
knows too much about you!". 

However, as Dariel describes, personal information is already 
"out there in the wild, the police already have it". Comments about 
police maintaining access to personal information and the leverage 
of this information against users may refect underlying resentment 
towards systems that undermine the participative status of these 
individuals in a larger societal context. Dariel adds "I’m more of a 
behind-the-scenes type of guy; I’m known in certain areas [referring 
to his gang afliation], and if they [rival enemies, and or police] use 
it [the HelloHi? application], I’ll be able to be pointed out easier". 
Minimally, for these participants, the idea of providing personal 
data was not a part of a positive utopian vision or an issue of "pri-
vacy concerns", but rather, an extractive process that disempowered 
communities feel pressured to surrender to in exchange for societal 
access. The participants’ rejection of how data is used in specifc 
ways highlights how current technological design fails to unify 
computational opportunities with the physical lived experiences 
of Black and Latina/o youth. We also discovered that the partici-
pants frequently utilized physical attributes to support their design 
concepts. However, when asked about the data source enabling 
the in-person interactions they were designing, some participants 

expressed distrust of institutional actors (police, large tech com-
panies) maintaining access to personal information. For example, 
David has the following to say about the potential for MR devices 
to enhance social interaction: 

"It’s easy to ignore [forget that the device is collecting 
this info] and if I notice it [the device] trying to help 
me I’m going to push it away. I don’t want it knowing 
my feelings. You will have to worry about what the 
metaverse has to say about your info. Social media 
infuences people in too many negative ways." 

The reasoning and sentiments behind participant statements be-
come more understandable when considering the severe real-world 
contexts they navigate compared to those who typically have access 
to emerging technology design engagements. Their perspectives 
arise from challenging structural conditions, systems, and restricted 
options - not arbitrary views or experiences of privilege. For exam-
ple, a participant’s response to a sensitizing booklet prompt refect 
on an experience you have had in the past week where you have inter-
acted with someone using technology reveals the use of the iPhone 
FaceTime feature to communicate with their younger sibling in 
prison: "I met with my baby brother from prison (Wasco) to (LA)" 
(See 3a). Participants’ opposition to perceived data exploitation sig-
nals a failure of human-centered design to reconcile computational 
afordances with marginalized youth’s embodied, lived experiences. 

5.1.2 Surfacing Invisible Issues with MR to Amplify Voice and Agency 
for Black and Latina/o Youth. Our analysis reveals a tension in using 
MR for social experiences - while the technology allows Black and 
Latina/o youth to bypass restrictive spaces and exercise agency 
in their designs, implementing these virtual environments within 
traditional institutions at odds with cultural or personal values 
could perpetuate exclusion if not carefully scafolded [122]. Partici-
pants frequently ground design ideas as embodied design elements 
to surface intangible and invisible qualities such as emotions and 
refections on lived experiences, criticizing institutional structures 
that have maintained exclusionary practices against them. For ex-
ample, Luis states -

"I feel like growing up, I didn’t have a safe space to share 
my art. I was always excluded from that (being able to 
participate in school art programs). Like many of my 
friends who were good at art, I just gave up because 
nobody ever really gave them a chance. I feel like with 
this, it will give anybody a chance to do it (practice 
art)". 

On a high level, participants describe the need for collocated MR 
applications to permit greater autonomy in generating personal self-
discoveries. The social reality of participants’ participative status 
as "gang-afliated" or "system-impacted" individuals drives applica-
tion design inspiration, particularly concerning the "Paint Academy" 
design idea. When probed to expand on his response, Luis states -
"Many kids go through that (get excluded from) and especially in inter-
city schools, because they had a bunch of those programs (art-related 
curriculum and classes) for us and they got rid of them". Apparent in 
his response is the critique of a more signifcant societal problem of 
equity and access in the context of education, a form of oppression 
that Black and Latina/o communities often face. In designing for 
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(a) We used worksheets to scafold thinking and to encourage partici-
pation by following the UDL method of providing multiple means of 
representation. This worksheet was a part of our sensitizing booklet 
to understand how participants use technology with others daily. One 
participant revealed that they used their mobile phone to connect with 
an incarcerated family member. 

(b) During workshops 2-4, we required participants to storyboard po-
tentially collocated MR ideas based on provided design challenges. 
We learned that because we initially grounded participants in an MR 
experience during workshop 1, they were more readily able to come up 
with ideas and respond to design challenges. For instance, participants 
generated ideas related to games, language learning, and cooking with 
others. 

(c) After implementing just-in-time interviews with participants dur-
ing workshops 2-4, we ideated design ideas in a group format using 
poster paper to capture ideas and spur discussion in workshops 5-7. 
We realized group discussions were particularly more successful with 
participants. Discussions led to identifying potential features and func-
tions for the ‘DeadHomies’ and what eventually became the ‘HelloHi’ 
design idea (called initially ‘Keep Trucha’ Chicano slang for “Be on 
the lookout”). 

Figure 3: We created custom worksheets and other forms of stimuli to scafold design activities and elicit participant engagement. 
Due to the nature of our open-format sessions, we regularly made adjustments to design activities on the fy to accommodate 
participant needs. In doing so, we often uncovered deep insights related to participant’s past and life stories. 

collocated experiences, questioning of access to quality educational 
opportunities surfaced. Intuitively, like Luis, participant design 
ideas embodied assumptions and conceptualizations about inclu-
sion and autonomy. The conceptual understandings, unarticulated 
assumptions, and beliefs related to criticisms of large institutions, 
what inclusive, equitable access entails, and what autonomy should 
look like shaped design ideas. 

Further, the embodiment of these underlying perspectives also re-
vealed participants’ ability to incorporate social-ecological interpre-
tations when surfacing invisible issues. Participants are interested 
in using MR devices to enhance self-efcacy, explore interests, and 
connect with like-minded youth. As Luis expresses, the "Paint Acad-
emy" design prioritizes maintaining a sense of agency by "learning 
how to paint without ever feeling you are going to mess up" - Luis. 
Authentic cultural, personal, and ideational exchanges can occur 
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freely between multiple individuals through unstructured social 
mixed reality spaces. As found in fndings from Maloney et al.’s 
study (2021), these unstructured spaces empower youth to remain 
engaged in digital artifact creation and socializing [85]. 

Artifacts for collocated designs also revealed participants’ desire 
to be emotionally seen and feel connected to their peers, family, 
or society. Participants frequently engaged with potential design 
ideas that provided opportunities to authentically establish an emo-
tional bond with others beyond superfcial encounters. For example, 
the need for "being seen" was a crucial design element by the par-
ticipants of the "Dead Homies" prototype. Youth utilized "being 
seen" as an embodied attribute to address loss and promote im-
proved human-to-human connections through virtual agents to 
further their own agency, self-expression, and empowerment. For 
example, one group designed an emotional support app adapting 
"Dead Homies" idea to enable interaction with avatars representing 
a "shared visual experience with deceased loved ones" - Greg. This 
interaction would be shared among collocated users and provide 
them with a visual experience similar to MyHeritage’s "Deep Nostal-
gia" AI tool, which creates short videos from still photographs [6]. 
In interviews, participants suggested that re-experiencing departed 
loved ones could have therapeutic benefts. The MR experience 
increases visibility on an emotional level and "it makes people feel 
more visible. It improves understanding of relationships with family 
members or friends" - Greg. The participant suggests therapists may 
beneft from this prototype to better comprehend patients’ interper-
sonal relationships. These implications expand broadly into therapy 
applications as explored in the HCI literature [37, 118, 126]. Using 
AI agents to foster emotional connections between people is an 
intriguing concept that "can enhance our emotions toward others 
and within ourselves" -Greg. Employing MR in this way may allow 
users to notice new aspects of shared experiences that may have 
gone unnoticed. The use of AI also enhances the authenticity of 
virtual agents, creating a more personalized experience reminis-
cent of real-life interactions with others, which Nijolt describes as 
"virtual embodied characters"[101]. The student detailed the use of 
AI to enhance interpersonal storytelling by creating a personalized 
experience that fosters emotional connection. These social mixed 
reality designs reveal embodied constructs, surfacing intangible 
characteristics of bodily and emotional states like loss and isolation, 
revealing aspects of participant lifeworlds that may be difcult to 
navigate because they are hard to express otherwise. 

Participants came up with the "My Tattoos" app that facilitates 
self-expression by enabling users to discover the signifcance and 
narrative behind the tattoo designs of a recently acquainted nearby 
companion. "My Tattoos" facilitates socially collocated interactions 
through bodily enablers, allowing individuals to showcase their ink 
meaningfully. Users can upload images, memes, or other media onto 
a social profle linked to the app for further context. The concept 
arose from a design prompt for participants to explore how people 
can share personal stories with familiar and unfamiliar acquain-
tances. Participants also proposed an extension of "My Tattoos" in 
which users can contribute virtual elements via speech in real time. 
By adding and discussing personal histories, Lourdes described the 
experience "can deepen one another’s understanding" in a potentially 
embodied manner [79]. Tattoos in this context function as enablers 
[32], physical entities that trigger and focus the MR experience. 

Participants, at times, sought to create contexts for interacting out-
side of the cultural scripts of normative white culture, particularly 
concerning their physical bodies. As Lourdes observed, "people con-
stantly ask about my tattoos and make (negative)assumptions", and 
participants hoped that the "My Tattoos" design might ofer an op-
portunity for individuals to communicate their personal histories 
without fear of judgment during initial meetings. Such interactions 
empower those with tattoos to recount their experiences on their 
terms outside the institutionally sanctioned channels. Such informal 
communication channels could create space for Black and Latina/o 
participants to navigate bicultural identities, including language, 
gestures, tattoos, and professional appearance. 

5.1.3 From Self to Community - Ecological Thinking and MR Designs. 
In workshop three, Carlos presented "MomMe", a game concept that 
facilitates family interaction through reminiscing past photos and 
videos. The application employs biosignals to reveal emotions and 
foster deeper connections between household members by using 
those data points in a gamifed manner that quizzes users on the im-
mersive photo or video. The game aims to enhance familial bonds, 
focusing on resolving conficts in interactive shared experiences, 
and can be used to "mediate a situation when the two are mad at 
each other" - Carlos. Carlos is a new member of the art academy 
following his release from prison six months prior to the workshop 
after serving a ten-year prison term. This concept focuses on us-
ing technology to improve emotional connections among family 
members by reliving memories. It serves as a tool for repairing 
strained relationships within families. HCI researchers have used 
MR technology to enhance people’s understanding of emotions and 
bodily states to improve self-regulation through biosignal feedback 
[37, 80, 138]. Although these studies examine the use of biosignals 
in MR environments, Carlos’s concern for the broader implications 
of adapting the experience to help others improve familial bonds 
demonstrates an ecological mental model for its use. Despite the 
complexities of reintegration into society after serving multiple 
years in the prison system, Carlos shows how MR technology could 
beneft individuals in deciphering physical emotions during social 
readjustment. Though this idea was pursued only after the initial 
ideation stage in session three due to Carlos’s constraints on at-
tending workshops, the concept reveals how participants think 
beyond individual use to enhance interpersonal relationships. This 
insight highlights a unique application of technology in personal 
life contexts while considering broader community implications. 

Participants in this study consistently exhibited an ecological 
perspective when thinking about collocated designs. Participants 
explored how MR can be used between individuals and examined 
the role of technology concerning their communities, family, and 
culture as a whole. For instance, the participants of the "HelloHi", 
"Paint Academy", "MomMe", and "My Dead Homies" ideas explored 
these notions holistically, refected in their institutional criticisms 
of the police, schools, and large technology companies such as Meta. 
In other words, when designing for enhancement, youth were con-
cerned about the role of technology in larger societal systems, not 
just about how they can individually use the tech for their beneft. 
Design ideas traversed layers beyond individual norms and explored 
potential dynamics between others and organizational systems. 
When thinking about the "My Dead Homies" design, participants 
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expressed the use of the technology in therapeutic settings; "Paint 
Academy" designers refected on agency and inclusion for those 
who have had access to educational art programming restricted or 
denied; "MomMe" participants described leveraging the technology 
to help others refect on interpersonal and intrapersonal emotions; 
and fnally "HelloHi" members emulated on thoughts about insti-
tutional powers and their role in society particularly about data, 
namely the police, and social media giants such as Meta. Black and 
Latina/o youth explicitly defned the role of MR in enhancing social 
collocated interactions as enabling agency, unearthing invisible 
human experiences and making them visualizable (emotions) and 
readily explorable, and fnally enabling authentic explorations of 
interest and ideas outside traditionally sanctioned channels. 

5.2 Adapting Participatory Design Methods to 
Community Constraints and Values. 

Generally, participants were optimistic about the activities and the 
scafolded elements implemented in each workshop, particularly 
learning materials related to fundamental concepts of technology 
design and mixed reality. Evident from the start, participants were 
eager to learn more about the technical skills required to build ap-
plications for MR devices. When participants were frst tasked with 
exploring the ’Blocks’ Snapchat game, many played well beyond 
the 15-minute allotted free time and expressed that it was their 
frst time experiencing MR. We understand this excitement may 
result from novelty, but enthusiasm and active engagement were 
observed throughout all workshops. For example, participants fre-
quently asked "Are we going to learn how to build games for these?" -
Carlos. 

Additionally, when scafolding elements were introduced at the 
start of each session, such as the "People Lens" research paper, par-
ticipants naturally spurred short discussions on topics like privacy, 
inclusion, and ethics amongst each other on their own. Further, 
when analyzing experiences regarding the bodystorming activities, 
George noted that initial storyboarding and low-fdelity prototyp-
ing appeared simple until "movement (the prototype experience) was 
acted out" - George. The shift from ideation on paper to acting out 
the design idea accentuated the importance of considering how 
individuals interact with the immersive experience and its impli-
cations for enhancement. George states "when we were drawing it 
felt real simple but then acting it out, its movement (the prototype 
experience), you realize you have to take into account how people 
interact with space". The advantages of prioritizing critical refection 
on interpersonal social enhancement over building or improving 
features outweighed any drawbacks that scafolding techniques 
may have imposed. We observed that scafolding elements such 
as topic-specifc videos or worksheets that prompted refections 
and short responses facilitated participant engagement with design 
challenges and sustained exploration of social collocated enhance-
ment. Naturally occurring discussions from these activities often 
included stories about participants’ personal experiences, senti-
ments, and perceptions centered on the potential use of MR within 
these personal narratives. For example, Lourdes’ revealed that both 
her brothers were murdered before the age of 18, and many of 
Lourdes’s tattoos pay homage to her brother’s lives. 
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Initially designed as closed sessions with the intent to have con-
sistent student attendance, our workshops were changed to an open 
format to align with the research site’s organizational values and 
operational model. By holding initial meetings with key stakehold-
ers such as the site director, it was easier to make spot decisions 
and improvisations, a typical characteristic of community-based 
DBIR methodology [21]. Adversely, though, upon refection on 
data, the constant turnover of participants hindered the ability of 
groups to develop design ideas over time, often forcing some to 
drop ideas that were ideated on during previous session engage-
ments. Although turnover was an issue, just-in-time adjustments 
and fexibility in design activities, as opposed to rigid protocols 
and agendas, empowered participation. For example, one partici-
pant expressed "I learned how to use diferent scenarios to make a 
game, to open my brain up and think about it from diferent per-
spectives" - Claire. Circumstances like parole meetings and court 
mandates prevented some participants from full involvement. Some-
times, participants attended a workshop and generated an initial 
prototype idea. However, they could not revisit the concept in sub-
sequent sessions due to shifts in session goals. Consequently, while 
many exciting concepts surfaced, the analysis remained largely 
perfunctory, with many ideas left underexplored and missed op-
portunities for deeper investigation into how MR could enhance 
interactions in collocated environments. While the open format 
posed some difculties initially, targeted scafolding techniques 
enabled participatory exploration of technology design, pointing 
towards procedural adjustments that may optimize collaborative 
innovation and learning in open formats. 

6 DISCUSSION 

6.1 Embodied Perspectives Reveal Critical 
Refections on Lived Experiences Through 
MR Design 

Our work serves as an exploratory investigation of engaging with 
recently incarcerated and gang-afliated Black and Latina/o youth 
to center design perspectives and speculate on MR futures for so-
cially collocated interactions. Our results reveal that constructs of 
the self are impossible to uncouple from participants’ conceptual-
izations of socially collocated MR interactions. Designing mean-
ingful immersive experiences that integrate digital elements into 
the real, physical world requires more than just focusing on the 
technological implementation and advancement of MR systems. Ac-
knowledging the embodied characteristics of intangible constructs 
of identity and social structures that shape people’s lives is essen-
tial. Emotions, perceptions, race, class, and gender are intangible 
but genuinely impact how people experience and interact with the 
world. These intangible personal and social factors are embodied -
shaping people’s experiences in physical, visceral ways. Meaning-
ful immersive experience design must account for these intangible 
social realities that dictate people’s behaviors, interactions, and 
how they inhabit physical spaces. Focusing on the technical/digital 
aspects without considering how identity and social forces shape 
embodiment and experience is insufcient. Designing experiences 
that interlace digital elements into natural and physical surround-
ings cannot be entirely accounted for without acknowledging the 
embodied characteristics of intangible constructs of the self and the 
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invisible socially constructed infrastructures around us that dictate 
how we operate. Building purposeful social collocated experience 
with MR requires a holistic perspective, especially considering the 
multi-modal capabilities of these devices that use artifcial intelli-
gence, machine learning, and even block-chain to ofer "a window 
into a virtual simulated world" [74]. Designers should not only con-
sider the technical or digital elements of blended experiences but 
also how intangible constructs of identity and social structures man-
ifest in tangible, embodied ways that shape interactions amongst 
collocated people. 

As gang members, these participants’ daily decision-making in-
volves navigating complex social structures for survival, including 
assessing risks posed by rival gang territories[2], discriminatory 
policing[15], and biased encounters due to their visible tattoos and 
racial discrimination. They must negotiate these threats regularly 
as they traverse invisible boundaries and prejudices that criminalize 
their mere existence. Moreover, these problems are compounded by 
difculties in dealing with bi-cultural identities [53, 82]. The ramif-
cations of systematic marginalization, evidenced by practices such 
as mass incarceration and inequitable educational opportunities, 
preclude afected participants from inhabiting identities dissociated 
from the imposed categorizations of "gang member" or "recently 
incarcerated". Thus, a common design impetus is created among 
participants to facilitate reasserting agentic capacities, refecting 
their denied participative status in society. Upon closer examination 
of youth designs, it is clear that they maintain an intuitive sense and 
embodied understanding of the often overlooked invisible forces 
that dictate real-world outcomes. This experiential knowledge can-
not be quickly gained through academic study alone. Designers of 
MR technologies would be remiss to exclude the participation of 
these populations when considering designs for socially collocated 
interactions for 3D blended environments. If, indeed, spatial com-
puting represents a new paradigm shift in the ways we interact 
with both data and our natural world, then taking a closer exam-
ination of the holistic set of characteristics that may dictate the 
way we interact with one another is imperative, especially if MR 
devices promise to augment human capacities in meaningful ways. 
Participant’s lived experiences provide critical insights into the 
invisible social forces that shape behavior and embodiment and 
should be included in MR social experience design. 

Frequent, early community engagement in the design process 
via DBIR and CBPD can align intelligent systems with people’s 
cultural identities and practices, co-constructing situated values. 
Participant’s ambivalent perspectives reveal the need for designers 
to carefully contemplate the use of personal data in MR and bal-
ance potential benefts with concerns about misuse. A shared set of 
values defned with communities needs to be established, especially 
if the goal of these intelligent and multi-modal systems is to be "al-
ways on and contextually aware" while also increasingly becoming 
more ubiquitous in both private and public spaces [93]. Our fndings 
suggest that MR designs can potentially create spaces that move 
beyond traditional sanctioned settings - to serve as counter spaces 
for individuals to freely construct digital environments conducive 
to personal growth, exploration, and learning. 

6.2 Adapting Participatory Design Methods to 
Community Constraints 

A key concern of this generative research agenda was that partici-
pants would need an adequate understanding of MR functionalities 
to design efectively for social collocated enhancement. We used 
scafolding techniques derived from curriculum and instruction 
methods to support these understandings and may have infuenced 
the participants’ end prototypes and design proposals. We did not 
measure pre and post-participant understanding and, therefore, 
could not compare any potential diferences in what participants 
understood about the critical concepts related to mixed reality. 
Future implementation of this research can beneft from pre and 
post-measurement of participants to make more specifc claims 
about design concepts related to social collocated enhancement. 
Many participants alluded to advanced understandings, but we need 
to explicitly measure self-efcacy to determine that participation in 
the design workshops increased their learning about MR and other 
related topics. 

Another practical issue with running participatory design work-
shops was inconsistent participant attendance. Because we aimed 
to create an open door policy and minimize "epistemic burden" 
at the facility, we allowed those interested to participate at their 
leisure. This inconsistency in attendance makes it challenging to 
build workshops of of one another. In other words, not having 
the same participants in each session resulted in re-explaining 
concepts, adjusting activities to particular Participant needs, and 
balancing workshop activities to accommodate new participants. 
This "drop-in" efect may have resulted in the following: (1) lack 
of understanding of what MR technology is by all participants, (2) 
misunderstanding of what the core design challenges called for, and 
(3) missed opportunities to express design ideas or expand on exist-
ing ones. In particular, we did not have the opportunity to explore 
the design dimensions investigated in the current literature. For 
example, examining embodied MR or combining diferent design 
attributes as suggested by Dagen et al. [2019] [32]. In particular, 
orienting design challenges around these design dimensions would 
require consistent participation and understanding from the start 
of the sessions in sequence. Lastly, future study implementations 
can beneft from a more structured approach to attendance and par-
ticipation. Ultimately, though, any adjustments should align with 
the research site’s goals and operation philosophies to ensure that 
we "work with these communities to reach their own goals" [112]. 

6.3 Post Workshop Engagement 
MR technologies’ potential in enhancing social interactions is an 
emerging research topic [72]. Meta’s Oculus Quest, recently in-
troduced to the market, is an example of commercial MR systems 
becoming accessible. Research on youth’s use of MR for social pur-
poses outside lab settings has only begun to emerge (see [84, 85]). 
Exploring mixed reality devices’ impact on youths’ lives remains 
challenging due to their limited accessibility, form factors, and high 
cost (a single Hololens 2 device can cost between $3,500 and $4000). 
The high cost of MR technologies is an obstacle for marginalized 
populations to adopt their use readily, not considering the high 
level of IT infrastructure needed to maintain these devices. The 



Engaging recently incarcerated and gang afiliated Black and Latino/a young adults in designing social collocated applications 
for mixed reality smart glasses through community-based participatory design workshops. 

COVID-19 pandemic has underscored the digital divide’s severity 
and consequences among such groups [52]. 

We would be irresponsible to engage with these youths about 
MR’s future and not try to provide a means to engage with the 
technologies we designed for. To enter into a community and dis-
cuss ways they might use technology in their everyday lives but 
then be denied the opportunity to continue to explore and build 
skills with these technologies after we have completed the design 
sessions would be highly irresponsible. Therefore, we sought to 
address this issue by obtaining access to devices and beneft com-
munity members while adhering to organizational goals [112]. In 
line with our commitment to responsible action, we applied for 
the "Create With VR Grant" from Unity and Meta on behalf of the 
Arts Academy. This grant provided 20 Meta Quest 2 headsets and 
professional training in VR creation through Unity. This initiative 
enabled the democratization of access to MR technologies and cre-
ated an avenue for creative expression with these technologies at 
the art academy. Further, the frst author has committed his time to 
ensure proper device setup and training for the staf at the academy 
so that youth can handle the technical difculties that often follow 
when implementing new technology in the classroom [109]. 

7 CONCLUSION 
This study implemented participatory design workshops to under-
stand how Black and Latina/o youth design MR technology to en-
hance socially collocated interactions. Researching youth working 
with or designing such technologies might reveal new interaction 
models that extend from their lifeworlds rather than those of out-
side designers. The realities of youth lives typically manifest in 
designs by leveraging the body as a design attribute. The body typ-
ically served as the foundation for interaction models that youth 
created when architecting ideas for MR social interactions. Embod-
iment in this manner often depicted deep stories about the lives of 
these youths, weaving their way into design ideas. We hypothesized 
that cultural identity, interpersonal relationships, and lifeworlds 
must be considered when designing MR technology to enhance 
socially collocated experiences to create meaningful and impactful 
designs. These insights also point to characteristics we may not 
want to design or build for, especially considering how technol-
ogy may intervene between humans and their experiences. Design 
sessions revealed that youth grounded their design ideas within 
their personal experiences, specifcally around issues and critiques 
of agency, interpreting emotions, and refections and critiques on 
large institutions such as educational and policing systems. Inter-
nalized refections became externalized ideations, subconsciously 
or not. The real-world ramifcations of these fndings imply that 
MR designs may be successful when they empower agency and 
allow individuals to visualize data that is not readily available in 
immersive manners, such as bodily states. Finally, using the body 
as a conduit for initiating interactions was met with negative senti-
ments toward the potential use of collected data. Specifcally, the 
potential for collected information to be used against a potential 
wearer of the device was explicitly verbalized by participants. The 
design implications for MR technologies, especially in collocated 
scenarios, must emphasize privacy and agency when sharing data 
with a collocated partner and the device itself. 
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Designs need to be fexible enough to promote authentic ex-
plorations of personal interest and provide opportunities for ef-
cacy yet remain guarded enough that applications do not impede 
the user’s or others’ privacy. Furthermore, wearable MR devices 
promote and may even amplify agency, self-expression, and even 
explorations into emotions. MR afordances, such as immersive ex-
periences, can enhance characteristics of the human experience by 
making what was previously inconspicuous, distinguishable, and 
interactive, including things like emotions, ideas, and life stories. 
This study highlights the importance of considering agency and 
inclusion in designing mixed-reality experiences and the poten-
tial for these technologies to promote self-efcacy and meaningful 
connections among users. The design ideas of the participants high-
light the potential for MR to promote agency and engagement in 
activities that may be unwelcoming or restrictive in traditional 
environments. 

The participants’ emphasis on inclusion and access underscores 
the critical societal implications of MR design. Designers must 
consider these issues to ensure equitable access for all. These appli-
cation ideas serve as examples of how MR can be used to empower 
individuals and critique established institutions to promote change. 
The design of future technologies by large corporations or well-
funded research laboratories typically refects systematic access to 
academically and institutionally inclined students. As social MR 
technology becomes more accessible and widely used, consumers 
will not always refect on those who have historically shaped their 
designs. Thus, as the impact of MR devices creates opportunities 
for health, learning, art, and inclusion, it remains essential to un-
derstand the use of these technologies in people’s everyday lives. 
Techniques like CBPR and DBIR can help align designs to human 
values. 

Further, it is critical to consider social practices beyond a spe-
cifc technology or platform - to build systems that augment the 
human experience equitably, in unbiased, fair, safe, and considerate 
manners. The democratization of opportunity should not only rest 
on the shoulders of those most marginalized in our society - but 
responsibility should also fall on those who reap the benefts of 
being in positions of power. This study highlights the importance 
of attending to Black and Latina/o youth conceptualizations of fu-
ture technologies and examining sociocultural constructs when 
designing MR applications for socially collocated enhancement. 
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