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Abstract—We present Indigenous Presence, a design principle for partnering with
Indigenous communities to make computing tools responsive to Indigenous prior-
ities. Indigenous Presence blends participatory design methodologies with radical
relationality, a concept from Critical Indigenous Theory, and theories of presence
from Virtual and Mixed Reality (MR) research. Examples come from a six-year part-
nership with local Micronesian and Dakota communities that aims, in part, to use MR
to revitalize and exchange cultural knowledges of canoes, waters, lands, and skies.
Five factors for activating Indigenous Presence are identifed: 1) having a community-
relevant topic, 2) including Indigenous makers, 3) creating culturally identifiable
experiences, 4) centering radical relationality in design, and 5) respecting Indige-
nous protocols. Potential benefits include higher ethical standards for computing
research along with increased trustworthiness and participation in computing.

e begin by stating the communities we are

from so you may understand the values and

lenses through which our work is filtered. In
a Western context, this is known as positionality [1].
Indigenously, this type of introduction is a first step in
establishing kinship relations. We invite you through
these introductions to humbly step into this circle and
discourse from a respectful position as our kin.

The first author, Sean Dorr, is a member of the
Mille Lacs Band of Ojibwe (located in east Central
Minnesota) and is from the Marten Clan. His worldview
comes from a lifetime of connecting and reconnecting
with Ojibwe language and traditional practices. As
a result, this analysis is filtered through an Ojibwe
understanding of reciprocity, kinship, and ethics.

The second author, James Rock, is a Sisseton
Dakota of the Ocheti Shakowin Oyate. His life ap-
proach and work are guided by Kapemni mahed Mi-
takuye Owasin, or wanting to live as a good relative
with all fellow beings (human and non-human) within
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the (meta)physical worlds of the above and the below.

The third author, Dr. Vicente Diaz, is Pohnpeian
and Filipino from Guam and an interdisciplinary scholar
(history, anthropology, comparative and global Native
studies) conducting applied and engaged research on
traditional Indigenous canoe and voyaging revitaliza-
tion in Oceania and Turtle Island (North America).
He strives to work and exist according to Indigenous
codes and relations of kinship and reciprocity, while
also committing to the highest academic standards.

The last author is a white man of European de-
scent. He is a technologist, artist, and advocate taught
by brave women and people of color. He and the Uni-
versity of Minnesota, where he is a professor, continue
to benefit from forced removal and ethnic cleansing of
Indigenous peoples, land expropriation, wealth transfer
and accumulation, and Indigenous erasure [2].

Our work is committed to honoring the contracts
among the extended kinship networks of our Dakota
and Micronesian community members that were en-
acted by participating in Indigenous protocols, such as
the canoe launching pictured in Figure 1.
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FIGURE 1. Left: Master Navigator Mr. Mario Benito leads a canoe launching protocol with Micronesian community members,
Dakota elders and spiritual advisors, the academic research team, and students. Right: Micronesian and Dakota community
members introduce Dakota Wata (dug out canoe) and Micronesian Waa (outrigger canoe) to their Wakpa Tanka/Gichi-ziibi
(Mississippi River) relatives.

Thirty years ago, Turing award winner Dr. Fred Brooks
Jr. stated, “Hitching our research to someone else’s
driving problems, and solving these problems on the
owners’ terms, leads us to richer computer science
[3]”” Since then, the IEEE CG&A community has con-
sistently responded to this call, inventing and apply-
ing new computer technologies to benefit scientists,
artists, doctors, and more. Yet, these partnerships
rarely engage experts who know the world differently
from prevailing Western institutional knowledge (e.g.,
Indigenous community members, cultural leaders, and
Master Navigators). To realize the full potential of
computer graphics for society, we must step out of
our institutional comfort zones and engage community
experts on their own terms.

This is not an easy thing to do well. Given the
longstanding history of Western institutions conduct-
ing unethical research on Indigenous communities [2],
entering these community settings requires, at a mini-
mum, a commitment to doing no harm. To go beyond
this and provide benefit to communities, it is critical
to first shift our mindset-moving from doing research
on Indigenous communities and peoples to conducting
research for and with Indigenous communities [4].

To put such a shift into practice, we recommend
beginning by centering Indigenous cultural protocols.
In Indigenous contexts, protocol varies considerably
across communities and may include formal introduc-
tions, gifts, feasting, or other activities that center and
honor kinship relations. Further, kinship in this context
encompasses mutual accountability to one another
and reciprocity among the network of relationships at
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play (see Radical Relationality sidebar). Protocol also
extends to the ways that Indigenous knowledges are
held and transmitted, for example, via oral traditions
and by engaging in the making processes of mate-
rial objects. Indigenous protocols serve as the ethical
foundation for these methodologies. Thus, if we are to
build effective computer tools "on the owners’ terms",
understanding and following protocol is critical.

This paper presents our recent work in which we
have attempted to center the cultural protocols of our
Indigenous community partners and utilize community-
based participatory research (CBPR) and design think-
ing approaches to prioritize Indigenous objectives and
ethics. We introduce the intentionally overloaded term,
Indigenous Presence, as a critical design principle for
making mixed reality (MR) data experiences with In-
digenous communities. In meaning, Indigenous Pres-
ence dynamically tacks back and forth between 1)
The physical presence and active participation in the
design and development process and 2) The visceral
connection with cultural teachings afforded by the illu-
sions available in MR environments. We contribute five
essential factors for activating Indigenous Presence
in MR projects: 1) having a community-relevant topic;
2) including Indigenous makers; 3) creating culturally
identifiable experiences; 4) centering radical relational-
ity in design; and 5) respecting Indigenous Protocols.
We conclude by providing recommendations for build-
ing the field of Indigenous Computing.
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Core to Indigenous ways of knowing are notions of reciprocity, mutual accountability, and caretaking [3], [4].
Relationality refers to kinship relations among a network of human and other-than-human beings, which
includes both animate and inanimate beings, and it reaches across temporal dimensions connecting future,
present, and past generations [1], [2], [3], [4]. Living in a manner that upholds commitments to reciprocity,
mutual accountability, and caretaking throughout this multidimensional network is what it means to be a good
relative, a term used to indicate living ethically from an Indigenous standpoint [3]. Radical relationality
extends relationality by “(re)storing power and voice to extended kinship relations (e.g., water) as a means
of decolonizing thought and becoming good relatives” [1]. In this way, humans are not the protagonists
in every situation. Instead, it is our extended kinship relations who are centered, thus asking humans to
question the extent to which they are living as a good relative within the network.

It is this attention to kinship relations that Indigenous scholar Dr. Kim Tallbear states “might inspire change,
new ways of organizing and standing together in the face of state violence against both humans and the land”
[4]. To enact Dr. Tallbear’s vision for living reciprocally, our work operates from a radical canoe relationalities
center, which connects all who interact with canoes to the canoes’ extended kinship networks [5]. Canoe
relationalities, like the vessels themselves, are sturdy yet nimble forms for traversing colonial boundaries
and logics, making them more than adequate for serving as both method and ethical center in our work [6].

As an example of canoe relationalities in action, Micronesian seafaring protocols require establishing
connections with the original stewards of the lands they are on, in this case, the Lower and Upper Sioux
Dakota communities of western Mni Sota Makéce (Minnesota, USA). As seen in Figure 1, Micronesian and
Dakota canoes and canoe protocols also brought together community partners, students, and the academic
research team, thus establishing and strengthening kinship ties and setting the ethical baseline from which
all work follows. Here, we are already seeing how radical canoe relationalities assert ethical standards and
connect networks of kinship relations of all involved. As such, canoe relationalities are central to doing
ethically sound community-engaged research and design throughout our project.
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Community-Based Participatory Research
(CBPR) and Design Thinking

To fully realize Indigenous Presence, Indigenous
voices must be centered throughout the project. As
an academic research team interfacing with Indige-
nous communities, we found CBPR and the Stanford
d.school’s “Five Modes of design thinking” useful for
preparing to perform community-engaged work. The
d.school’'s Five Modes, which can be thought of as
components, are 1) empathize, 2) define, 3) ideate,
4) prototype, and 5) test [5]. End-user engagement
is central within each mode and throughout the it-
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erative design process. Complimentary to the Five
Modes, CPBR approaches prioritize centering commu-
nity voices and ways of knowing in the co-creation
of artifacts and place a strong emphasis on com-
munity relationship-building activities [6]. While both
approaches provide a strong starting point from a
Western research perspective, centering Indigenous
protocols throughout the project goes a bit further to
enforce ethical dimensions of reciprocity and mutual
accountability, thereby enabling the community to set
the parameters relationships.

Presence in Immersive Computing

Immersive computing makes sense when working with
Indigneous Knowledges. The 3D immersive design

Toward Indigenous Presence



THEME/FEATURE/DEPARTMENT

space aligns with the local, place-based, highly em-
bodied, spatially interactive nature in which Indige-
nous Knowledges are transmitted (e.g., Micronesian
seafaring or carving dugout canoes). Given this, MR
theories of Place lllusion and Plausibility Illusion serve
as key Indigenous Presence design concepts. Place
lllusion corresponds to the feeling of being in the
location of the virtual environment, while Plausibility
lllusion refers to the user’s interpretation of the virtual
experience as if it were actually happening to them
[7]. Applying these foundational presence concepts to
data visualization, Lee et al. found users developed
deeper understandings of data when they experienced
the data "viscerally" in a virtual environment (e.g., near
skyscrapers, 100m dash runners) [8]. Likewise, we hy-
pothesize that combining culturally appropriate tangible
user interfaces with highly contextualized Place Illusion
and Plausibility lllusion MR environments can lead to
deeper understandings of Indigenous Knowledges. We
could imagine measuring, for example, the extent to
which a community member “feels” they are in a place
relevant to a specific teaching (Place lllusion) and
“acts” accordingly by following a teaching specific to
that place (Plausibility Illusion).

This section introduces five key factors we have found
essential for activating Indigenous Presence in MR
design. We do so by sharing examples from our
six-year collaboration with the Chuukese Micronesian
community of Milan, MN (hereinafter referred to as Mi-
lanesians, a term coined and used by the community)
and the Lower and Upper Sioux Dakota communities
of western Mni Sota Makéce (Minnesota, USA).

1: Community-Relevant Topic
“Can you help us build a canoe?” is the question that
Milanesian community leaders asked Dr. Vicente Diaz
(third author) as they strategized how to keep Microne-
sian seafaring traditions alive in their new diasporic
homelands of Milan, MN. Detached from their physical
connections to extended kinship networks, the Milane-
sians prioritize cultural revitalization in their community
development plan. Canoe relationalities establish such
connections, and given Dr. Diaz’s lifelong commitment
to Micronesian canoe culture, approaching him with
such a request makes sense. Our story and project
began with this request. What follows is the retelling of
how canoe relationalities connect us all in unexpected
ways to canoe kinship networks of accountability and,
in doing so, activate Indigenous Presence.

Dr. Diaz introduced Master Navigator Mr. Mario
Benito to help guide the canoe-making process. Mr.
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FIGURE 2. VR HMDs and a tracked tangible Ul help facilitate
Indigenous Presence as community members navigate the
waters of Chuuk Lagoon.

Mario Benito is from Polowat, an island located in the
same home region of Chuuk State as the Milanesian
home island of Romanum. According to Micronesian
protocols, these two islands are kin as they run along
a vector that extends outward from each other’s center.
Caring for relations along this vector is understood
as what we have been referring to as good relatives.
Honoring such a protocol while away from home adds
a different dimension to accountability. Given the vector
has shifted to western Mni Sota Makéce, the Milane-
sians also needed to establish connections with the
original stewards of the lands, waters, and skies they
are now part of: the Dakota communities of Lower and
Upper Sioux [9].

Upon establishing this connection, the Milanesian
and Dakota communities realized their shared objec-
tives and approaches for doing canoe-based cultural
revitalization. These communities came together over
several events where canoe-making and storytelling
served as the primary interfaces for kinship bonds
to form and Indigenous Knowledges to be shared.
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