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Abstract. The advancement of large language models (LLMs) presents a significant opportunity

to shape public understanding of indigenous histories and knowledge domains. Despite notable

achievements, their applicability to marginalized data sources like indigenous languages and cul-

tures remains uncertain, raising concerns about Indigenous data governance and sovereignty.

Historical mistrust rooted in colonialism now extending into contemporary technology systems

further complicates responsible AI deployment in these contexts. This highlights the need for

ethical frameworks that center indigenous rights and self-determination. This paper presents a

study involving multiple tribal communities in the Midwest region of the United States. Through

an iterative co-design process, we developed TribalLLM, an LLM-based chatbot designed to pre-

serve tribal culture, history, and sovereignty. We employed the Retrieval-Augmented Generation

(RAG) method to integrate tribally approved data into the LLM, enabling culturally grounded re-

sponses while maintaining a locally controlled database that reflects indigenous data sovereignty

principles. The system was evaluated through online interviews with ten participants represent-

ing diverse tribal communities. Our findings reveal several key themes: the importance of AI re-

sponsesbeing grounded in tribally authoredknowledge; the imperative ofmaintaining Indigenous

sovereignty through community-led empowerment; strategies for embedding oral traditions, lan-

guage, and cultural values within LLMs; and the relationship between AI and Indigenous peoples’

right to self-determination. Participants emphasized that trust in the tool is inseparable from trust

in the research team, highlighting the relational nature of technology adoption in Indigenous con-

texts. We conclude with design implications for culturally sensitive LLM development, includ-

ing sovereignty-first data practices, multimodal outputs honoring oral and visual communication

preferences, transparent data provenance, and sustained community engagement. This work ad-

vances both AI scholarship and digital government research by offering a concrete pathway for

embedding Indigenous data sovereignty and cultural continuity into public-facing AI systems.

Keywords. Indigenous sovereignty, large language models, cultural preservation, retrieval-
augmented generation, co-design, tribal communities, AI design

1. Introduction

The proficiency of advanced Large Language Models (LLMs) raises critical questions about their ability to
accurately represent and process data from sources that are traditionally underrepresented or marginalized,
with a particular emphasis on indigenous languages and cultures (Kasneci et al., 2023; Stap andAraabi, 2023).
This situation has heightened concerns over data misuse and sovereignty issues, leading many indigenous
communities to oppose using their data and languages for training AI models (Carroll et al., 2019; Chandran,
2023). These apprehensions reflect a broader, long-standing institutionalized mistrust towards dominant
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power entities. Historically, this distrust originated with ancient colonizers and has now extended to con-
temporary power structures in the realm of information and technology (Shiri et al., 2022). This scenario
highlights the importance of recognizing and respecting data sovereignty as a fundamental right of indige-
nous communities. It is crucial to address these issues by establishing ethical guidelines and frameworks that
prioritize the rights and perspectives of indigenous peoples in the development and application of AI tech-
nologies, ensuring their cultural heritage is preserved and respected.

With the advancement of AI, recent research has explored applying these technologies to interpret and con-
vey cultural heritage, culture, and values (Spennemann, 2023; Holguin, 2023). These developments offer a
unique opportunity to preserve or internalize human culture and language within these AI systems (Colas
et al., 2022), addressing a crucial research area in the preservation of Indigenous culture and linguistic diver-
sity (Roy, 2015; Fraisse et al., 2019; Park et al., 2022). The integration of LLMs in capturing and disseminating
indigenous knowledge represents a critical intersection of technology, cultural preservation, and Indigenous
sovereignty. It raises important questions about how these advanced computational models can be sensi-
tively and accurately adapted to represent the complexities and nuances of indigenous languages and cultural
narratives.

Scholarshiphasbegun to explorehow Indigenous culture canbe incorporated intoAI design (Gallamaso, 2024;
Munn, 2024; Vamanu, 2012). Building on theseworks, our study develops a culturally sensitive large language
model (LLM) and conducts an exploratory evaluation of its effectiveness, with the broader goal of advancing
approaches tomore inclusive and respectful AI design. Specifically, we investigate the research question: How
can LLM tools be designed to strengthen and preserve indigenous culture and sovereignty? To address
this, we conducted an online interview study with participants from multiple tribal communities across the
Midwest region of the United States. Our research team has been engaged with these communities through
ongoing meetings and discussions on the role of AI in tribal contexts [citations removed for peer review].
This study represents one strand of that broader collaboration, focusing on how AI might support cultural
preservation and uphold tribal sovereignty. Through interviews, we sought to understand how Indigenous
community members perceive our prototype tool, TribalLLM, and to learn what they view as most important
for cultural preservation and how they envision AI contributing to sovereignty and cultural continuity.

Our findings show how indigenous sovereignty is essential for the protection, preservation, and flourishing
of indigenous cultures through several key themes: the significance of AI-generated responses being relevant
to reservation lands, the imperative of maintaining Indigenous sovereignty and empowering stakeholders
through educational programs, strategies for presenting culture and embedding Indigenous datawithin LLMs,
and the relationship between AI technologies and Indigenous peoples’ right to self-determination. These
themes illuminate the complex interplay between advanced AI tools and the cultural, social, and political con-
texts of Indigenous communities, highlighting the importance of a nuanced and respectful approach to the
integration of these technologies.

Our work contributes to the Digital Government Society and AI literature by foregrounding tribal culture,
sovereignty, data governance, and trust as central design concerns for public-facing AI systems. By empiri-
cally examining the co-design and evaluation of a culturally sensitive LLM with Indigenous communities, this
research extends digital government discussions of equity, participation, and legitimacy beyond service de-
livery to include the stewardship of cultural and linguistic knowledge. It demonstrates how AI systems can
functionnot only as technical artifacts but also as governance instruments that shapepower relations between
Indigenous communities and dominant institutions. In doing so, this paper advances AI scholarship by opera-
tionalizing Indigenous data sovereigntywithin LLMdesign and evaluation, offering a concretemethodological
and conceptual pathway for embedding community values, self-determination, and cultural continuity into AI
systems intended for public and governmental contexts.

2. Related Works
The relationship between Indigenous cultures, technology, and AI design is deeply shaped by historical, cul-
tural, and epistemological contexts. The connection between Indigenous peoples and land is profound and in-
fluences their interaction with digital technologies. Contrary to the common view of cyberspace as placeless,
scholars argue that it is inherently land-based due to itsmaterial infrastructure (CarantoMorford andAnsloos,
2021). This perspective foregrounds the socio-political implications of technology for Indigenous communi-
ties and highlights the importance of digital sovereignty and cyber-justice (Duarte, 2017; CarantoMorford and
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Ansloos, 2021). Recognizing the territorial nature of cyberspace allows us to better understand how Indige-
nous communities engage with technology and why culturally grounded approaches to digital innovation are
essential.

Digitization, digital archives, and storytelling have become key strategies for preserving Indigenous Cultural
Heritage (Shiri et al., 2022; Unru et al., 2022). At the same time, they highlight the need to respect tribal
rights and perspectives in decolonizing data practices (Roy, 2015). Yet, data can also marginalize Indigenous
peoples by erasing traditions or reframinghistories through colonial lenses (Carroll et al., 2019). Theprinciple
of Indigenous data sovereignty seeks to counter these issues by giving communities control over their data
(Kukutai andTaylor, 2016; CarantoMorford andAnsloos, 2021), but its implementation remains challengedby
colonial legacies embedded inmodern information systems. As AI technologies advance, ensuring they do not
reproduce these harms requires collaborative, culturally sensitive design (Carroll et al., 2019). Recent applied
studies echo this dual potential. (Qureshi et al., 2025), for example, document howarts-based research and the
Indigenous method of yarning were used in South Australia to digitally preserve narratives and techniques,
while also educating artists about Indigenous Cultural and Intellectual Property (ICIP). Similarly, (Goulding
et al., 2020) analyze two case studies fromAotearoa New Zealand and frame digital technologies as a “double-
edged sword” for cultural sustainability as they can revitalize language and cultural knowledge but also raise
issues of ownership, control, and consultation.

Traditionally, AI systems have reflected Western, upper-class-centric worldviews (Ghaith, 2024). Designing
AI for Indigenous communities, however, requires incorporating local epistemologies to build inclusive and
culturally relevant systems. Long-term collaborations with Indigenous groups emphasize moving beyond
mere recording of knowledge toward reinterpretation, re-contextualization, and community empowerment
(Winschiers-Theophilus et al., 2019). This transcultural engagement enables blended frameworks that ac-
knowledge cultural diversity rather than isolating or homogenizing traditions. Nevertheless, challenges per-
sist, especially in the Global South, where issues such as data scarcity, ethical concerns, limited technological
literacy, and skepticism toward AI undermine trust (Anuyah et al., 2023). Similar dynamics emerge in Indige-
nous contexts in the United States, emphasizing the importance of careful co-design.

Recent advances in LLMs such as ChatGPT have further raised both opportunities and risks for Indigenous
knowledge systems. These models demonstrate remarkable capacity for synthesizing information, multilin-
gual interaction, and complex reasoning (Kasneci et al., 2023; Susnjak, 2023), with applications ranging from
healthcare to translation. Early explorations have also examined how LLMs represent Indigenous knowledge,
testingwhether their outputs alignwith community interpretations (Holguin, 2023). Yet, deploying such tech-
nologies for Indigenous contexts requires sensitivity to cultural and social frameworks (Barnosky et al., 2022;
Lewis et al., 2020a). Techniques like Retrieval Augmentation Generation (RAG) (Lewis et al., 2020b; Baek
et al., 2023; Gao et al., 2023) make it possible to combine LLMs with compact tribal datasets, extending their
use to culturally specific domains such as healthcare and emergency management (Kruse et al., 2016; Tsai
et al., 2023; Potts et al., 2021). Building effective systems in these contexts necessitates strategies like cultur-
ally sensitive data collection, transfer learning across linguistic and cultural divides, and attention to cultural
variation in knowledge and communication (Hershcovich et al., 2022). Ultimately, co-design approaches that
emphasize reinterpretation, community empowerment, and respect for Indigenous epistemologies (Smith
et al., 2021; Burnette et al., 2014) are critical to ensuring that AI systems are both trustworthy and aligned
with community needs.

2.1. Digitization and Tribal Culture Preservation

The connection between indigenous cultures and land is profound and significantly influences their interac-
tion with technology. Contrary to the popular notion that cyberspace is devoid of territoriality, scholars argue
that it has a land-based nature due to its internet infrastructure (Caranto Morford and Ansloos, 2021). This
perspective highlights the physical realities and socio-political implications of digital technologies for indige-
nous communities and their ancestral lands, emphasizing the need to consider indigenous digital sovereignty
and cyber-justice (Duarte, 2017; Caranto Morford and Ansloos, 2021). By recognizing the territorial aspect
of cyberspace, we can better understand the complexities surrounding indigenous cultures and their engage-
ment with technology.

The use of digital archives and storytelling methods has become increasingly important in preserving Indige-
nous Cultural Heritage (Shiri et al., 2022; Unru et al., 2022), while also emphasizing the need for respect and
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recognition of tribal peoples’ rights and perspectives in decolonizing data and cultural preservation (Roy,
2015). However, data can also be used to marginalize indigenous peoples by erasing their traditional ways of
life and recontextualizing their histories (Carroll et al., 2019). The concept of ’Indigenous data sovereignty’
seeks to address this issuebymaintaining control over thedata of Indigenous communities, but it is challenged
by the legacy of colonialism within modern information systems (Kukutai and Taylor, 2016; Caranto Morford
and Ansloos, 2021). As AI technologies advance, it is crucial to consider these complexities and ensure that
they do not perpetuate the marginalization of indigenous communities, highlighting the need for a collabora-
tive and culturally sensitive approach in developing AI solutions (Carroll et al., 2019).

In line with these concerns, recent work by (Qureshi et al., 2025) provides an applied account of preserva-
tion through digital practice. Using arts-based research (ABR) and the Indigenous method of yarning, the
authors document workshops and video-documented interviews with artists at an Indigenous art centre in
South Australia to digitally preserve narratives, techniques (e.g., felting), and symbolic knowledge, while edu-
cating artists about IndigenousCultural and Intellectual Property (ICIP) andethical digitization. Their findings
show how digital tools (recording, archiving, platform sharing) can both empower communities to safeguard
and transmit cultural heritage and introduce risks (digital divide, appropriation, commodification). Similarly,
(Goulding et al., 2020) examine two case studies from Aotearoa New Zealand and frame digital technologies
as a “double-edged sword” for Indigenous cultural sustainability. While digitization projects and storytelling
apps can revitalize language and cultural knowledge, they also surface challenges of ownership, control, con-
sultation, and cultural homogenization. These findings underscore the importance of Indigenous authority
in decisions around digital representation to ensure technologies strengthen rather than diminish cultural
heritage.

2.2. Cultural Considerations in AI

Traditionally, AI systems have been designed with a Western, upper-class-centric focus (Ghaith, 2024). De-
veloping AI for Indigenous communities, however, requires integrating local epistemologies to create more
inclusive and culturally relevant technologies that mitigate bias. Long-term collaborations with Indigenous
groups worldwide show the need to move beyond simply recording knowledge toward reinterpretation, re-
contextualization, and community empowerment (Winschiers-Theophilus et al., 2019). This approach calls
for transcultural engagement—creating blended frameworks rather than treating cultures in isolation.

Applying this framework to AI design poses specific challenges. A review of cultural considerations in the
Global South identified issues such as scarce localized datasets, ethical concerns in data use, limited techno-
logical literacy, and skepticism toward AI that undermines trust (Anuyah et al., 2023). Similar challenges also
surfaced in our work with Indigenous communities in the Midwestern United States.

Our study examines how LLMs can be adapted to capture and share Indigenous knowledge. Prior research
underscores key strategies: culturally sensitive data collection and annotation, use of transfer learning to
bridge linguistic and cultural differences, and attention to cultural variation in linguistic forms, knowledge,
values, and communication (Hershcovich et al., 2022). These strategies are essential for building culturally
aware NLP and translation systems.

2.3. LLMs and Retrieval Augmentation Generation (RAG)

The introduction of LLMs like ChatGPThasmarked a significant advancement in natural language understand-
ing and conversational capabilities, approaching the nuances of human language and interaction (Kasneci
et al., 2023). These models are adept at generating accurate and coherent responses to complex queries, ne-
cessitating an amalgamation of information synthesis, analytical processing, and practical application (Kas-
neci et al., 2023). Trained on extensive textual datasets, these models capture the complexities and nuances
of human language, enabling multilingual interactions and broadening their applicability across various sec-
tors, including customer service, content creation, healthcare, and language translation (Susnjak, 2023). LLMs
have also been used to explore indigenous knowledge, employing different prompts to test if ChatGPT aligns
with interpretations from indigenous communities (Holguin, 2023).

The deployment of emerging technologies like LLMs for indigenous communities requires keen awareness
and integration of their distinct cultural and social contexts (Barnosky et al., 2022). Incorporating indige-
nous knowledge systems into the discourse surrounding AI’s societal role can pave the way for innovative
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methodologies tailored to unique challenges (Lewis et al., 2020a). Techniques like Retrieval Augmentation
Generation (RAG) enable specialized text generation by combining pre-trained LLMs with non-parametric
memory (Lewis et al., 2020b; Baek et al., 2023; Gao et al., 2023), allowing for the integration of compact tribal
datasets into LLMs and enhancing their applicability to specific domains like healthcare and emergency man-
agement (Kruse et al., 2016; Tsai et al., 2023; Potts et al., 2021; Kasneci et al., 2023). To develop culturally
relevant AI technologies, it is essential to adopt a nuanced approach that emphasizes reinterpretation, re-
contextualization, and community empowerment (Winschiers-Theophilus et al., 2019), addressing key issues
like data scarcity, ethical concerns, and limited technological literacy (Anuyah et al., 2023). This requires tran-
scultural engagement, understanding of cultural variations in linguistic forms and values (Hershcovich et al.,
2022), and co-design approaches that prioritize collaborative frameworks respecting Indigenous values and
epistemologies (Smith et al., 2021; Burnette et al., 2014), ultimately promoting the development of AI systems
aligned with community needs and values.

3. Methods

3.1. System Development and Pilot Testing

We developed TribalLLM as illustrated in Figure 1. The primary aim of creating TribalLLM was to explore a
data sovereignty framework. This framework involves using a tribally recognized database maintained lo-
cally, in contrast to the direct transmission of data to a cloud-based API (Gupta et al., 2024). Specifically, our
proposed framework allows the indigenous community to self-maintain a database, submitting only neces-
sary and tribally sanctioned data to the LLM service, which we used the ChatGPT 3.5 model. This approach
is intended to safeguard data sovereignty and governance. Additionally, this design offers greater flexibility
to incorporate functions and features based on findings from our experiments. This structure aligns with the
principles of indigenous data autonomy and reflects a tailored approach to integrating advanced technological
solutions with indigenous communities’ specific needs and values.

This project involved the manual curation of a comprehensive PDF document featuring content from the of-
ficial websites of three indigenous tribes: the Omaha Tribe of Nebraska, the Sac and Fox Tribe, and the Chiti-
macha Tribe of Louisiana. Leveraging the LangChain framework, we integrated this data into a local database,
enabling our system to match user prompts with relevant context data and generate responses using the
ChatGPT API. To ensure the cultural sensitivity and usability of our system, we showcased it at the National
Congress of American Indians (NCAI) 2023 in Louisiana, soliciting feedback from attendees. This feedback
was instrumental in refining the system’s interface and conceptual approach, with improvements including
the addition of icons, sample prompts, and layout adjustments. The iterative process of development and
user feedback is essential for creating a tool that effectively harnesses AI capabilities while addressing the
unique needs and preferences of indigenous communities. In our formal interview study, the chatbot artifact
served as a catalyst for discussionwith participants, rather than ameans of evaluating response quality; there-
fore, we did not solicit ratings or comments on the AI responses. Validation of the chatbot’s responses was
conducted collaboratively during sessions, with participants reviewing outputs and providing corrections or
contextual feedback where responses diverged from their tribal knowledge. Additionally, we acknowledge
that the dynamic nature of Gen-AImodelsmay lead to variable responses, andwhile embedding tribal context
can enhance response relevance, it does not guarantee comprehensive coverage of all questions based on the
embedded dataset. This limitation shows the importance of ongoing development and refinement to ensure
the chatbot’s effectiveness in supporting indigenous communities.

3.2. Data Collection and Analysis

To further understand the perceptions and experiences associatedwith using TribalLLM,we conducted an on-
line interviewstudy involving10participants fromvarious tribes. This studyaimed to gather insights intohow
TribalLLM was received and utilized by individuals from different indigenous backgrounds, providing valu-
able feedback for further development and refinement of the tool. The demographic data is shown in Table 1.
Participantswere recruitedby a tribal collaborator (one of the co-authors)whohadpersonal connectionswith
these tribes. She assisted in disseminating information about the interview concerning a newly developed AI
tool and recruited individuals interested in participating in the project. Although 12 participantswere initially
scheduled, ten ultimately completed the one-hour online interview via Zoom. The relatively small sample size
reflects the inherent difficulty of recruiting from specific indigenous tribal populations, which are limited in
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Fig. 1 – This figure displays a screenshot of the TribalLLM chatbot, which integrates data from multiple tribal
nations into a large language model. Users can input various prompts to elicit responses from the
application, demonstrating the chatbot’s capacity to access and process the embedded tribal data.

size and access; we recruited asmany participants as feasibly possible given our available resources and com-
munity connections (Caine, 2016).

The online interview process commencedwith a brief demonstration of TribalLLM, facilitated through screen
sharing. Additionally, we provided participants with a link, enabling them to submit prompts and interact
with the app independently. However, most participants preferred to rely on our guidance and demonstra-
tion rather than engaging directly with the app. In cases where participants did not interact directly, a re-
searcher entered prompts into the chatbot on their behalf, and the generated responses were reviewed and
discussed together with the participant in real time. The initial set of sample prompts included queries like
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Tab. 1 – Participant Demographics

ID Gender Tribe Occupation Age
S-1 F Muscogee Creek Retired ∼80
S-2 F Yankton/Santee Doctoral Student ∼30
S-3 F Cheyenne Arapaho Retired ∼70
S-4 F Sicangu Lakota Adjunct Professor ∼65
S-5 M Omaha Student/Marine Reserves ∼20
S-6 M Navajo Director of Health Disparity and Health Equity ∼43
S-7 F Kickapoo Graduate Student
S-8 F Cheyenne Arapaho University Academic Advisor ∼50
S-9 F Winnebago Retired ∼60
S-10 F Omaha Cultural Director of a school district ∼70

’Tell me about the [target] tribe’ and ’What should I do if a natural disaster impacts me?’ These prompts were
strategically chosen to align with the dual objectives of presenting tribal information and specific governance
scenarios to users, thereby garnering their feedback and insights. The interview protocol encompassed var-
ious segments, including 1) General Background, 2) Interaction with the Chatbot, and 3) Specific Questions
designed to elicit requirements for governance and tribal culture preservation. Sample questions included:
’What is your experience with chatbots like ChatGPT?’, ’Do you consider the chatbot to accurately describe
your tribe’s cultures, histories, and government?’, and ’If we want to design this chatbot for outside people to
understand your tribe, what information do we need to have?’”. 2-3 research team members facilitated the
interview for each participant in every session.

Qualitative data from all interviews were collected using Zoom’s cloud recording service. We employed an
inductive, qualitative thematic analysis to open-code the transcribed recordings of the semi-structured inter-
views, identifying emergent themes (Braun and Clarke, 2006). Specifically, we followed Braun and Clarke’s
six-phase thematic analysis framework, using an inductive approachwhere themeswere derived directly from
the data rather than being imposed by a pre-existing theoretical framework. Two authors of this paper then
engaged in discussions and iterations to develop key and high-level themes related to AI chatbots, culture,
sovereignty, and user experience. Following data collection, each researcher thoroughly reviewed the dataset
to gain an initial understanding of its contents. Frequent meetings were held during the first two weeks,
approximately once every three or four days, to discuss impressions of the dataset and insights from the co-
design process.

In planning and executing this study, we were acutely aware of the ethical considerations required when en-
gaging with vulnerable populations. Collaboration was established with two faculty members at our univer-
sity, both of whom are American Indians with direct ties to tribal councils and community members. Their
connections were invaluable in recruiting participants for the study. We present demographic data, including
gender, age, and occupation, in Table 1; all such data were collected voluntarily. We meticulously removed
all identifiable personal information in our commitment to uphold participant privacy. All aspects of the re-
search received Institutional Review Board (IRB) approval, and official resolutions from tribal governments
were in place before any research activities commenced.

4. Findings

4.1. Sovereignty, Representation, and Empowerment

4.1.1. Native Voice in Sovereignty

Tribal sovereignty holds significant importance for all tribal members. However, the chatbot’s responses to
questions about the tribe lacked specific information emphasizing sovereignty. Participants noted that while
the chatbot acknowledged involvement in preserving cultural heritage, it fell short of explicitly mentioning
aspects like administering their own nation, overseeing rules, and managing jurisdiction, especially within
the context of reservations. There is a desire for the chatbot to convey a more comprehensive understanding
of tribal sovereignty and governance.
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“If it’s just coming up likeWikipedia American history kind of things, you know. Because that’s the one thing that
as Native Americans, we’re trying to rewrite that history. Our own voices and things. I wish it would be more
specific to Native voices rather than pulling like the regular GPT from everywhere and just getting that generic
information, you know.” S-8

As mentioned by S2-8 in the quote above, a fundamental issue contributing to the inaccurate representation
of tribal sovereignty in chatbot responses is that much of the available Native American information on the
internet is authored by white Americans, leading to a loss of the authentic voice of native authors. To address
this, the chatbot should prioritize cultural sensitivity, accuracy, and representation of the perspectives and
narratives actively advocated and reclaimed by Native Americans in the rewriting of their history. Respecting
tribal sovereignty involves engaging in government-to-government conversations and interactions, allowing
each tribe to decide what aspects of their culture they want to showcase and discuss. There is a need for an
appropriate and respectful approach that aligns with the principles of tribal sovereignty.

4.1.2. Representation and Misrecognition

Participants also linked these issues of voice to broader struggles of representation in society. Native Amer-
icans continue to encounter racism, stereotyping, and dismissal of their knowledge systems, which are often
based in oral history and not recognized as “scholarly” by dominant institutions.

“It was a problem for me in my master’s program, because I wanted to write about natives, and they would come
back atme and say, this isn’t scholarly research. I would say there is none. What do youwantme to do? … I finally
got them to the point where they would accept our tribal knowledge as part of what I was writing about. But it
was a fight.” S-4

S-4’s experience illustrates how Indigenous knowledge is often devalued within mainstream academia, echo-
ing broader cultural ignorance and exclusion. Other participants shared similar experiences of teasing, stereo-
typing, or cultural dismissal in predominantly white environments. These stories highlight the urgency of
resisting reductive portrayals and affirming Native identity on Native terms.

Within this context, participants saw potential for chatbots not only to educate about tribal sovereignty but
also to counter stereotypes and expand cultural understanding. By amplifying Native voices, such tools could
both strengthen cultural identity within communities and promote broader acceptance and respect outside
them - particularly for younger generations, who may see AI as a pathway to learning, empowerment, and
belonging.

4.2. Trust and Relationships in Technology Adoption

4.2.1. Building Trust with Communities

Researchers discovered intriguing insights into tribal communities’ views on trusting the chatbot. While we
learned that participants were concerned about the source of information fed into the chatbot, we also dis-
covered that it was crucial for tribal communities to build trust with the research and development team of
the project to trust the chatbot.

“Trust has to be built it just that’s where it’s not the program. Don’t sell the program. Sell yourself to the people
that you are trustworthy. And when I’m gone, the people after me will be equally well trained and trustworthy
and to keep that personal contact going, otherwise, it will fail.” S-1

The participant emphasizes the need for researchers or individuals to establish personal connections and
prove their trustworthiness over time. The participant mentions that there might be doubt or reluctance
initially, but building trust is crucial for the success of any program or collaboration. This stems from the
historical distress and skepticism among Native communities when engaging with government entities or re-
searchers. They mentioned that researchers often seem obstructive or fail to deliver on their promises, lead-
ing to reservations about collaborations. Furthermore, the participants suggests that the process of building
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trust involves personal contact, establishing relationships, and sharing information over time. They express
a preference for in-person interactions, such as sitting down, sharing a meal, and getting acquainted, as these
methods contribute to creating deeper and more meaningful connections.

In addition to researchers establishing trustwith the tribal community, it was crucial for tribal communities to
be aware that the information provided to the chatbot was crafted by and for native individuals. The process
involves gradually instilling trust in the technology by training tribal members, starting with human input to
showcase the chatbot’s capabilities. Participants suggested incorporating interactive exercises and scenarios
to acquaint users with the technology, recognizing that technology can be intricate. This highlights the sig-
nificance of a personalized approach, addressing specific tribal concerns and conducting training sessions to
guarantee ease of use and comprehension.

“A lot of this technology is very confusing. And you show them concrete examples that they can use with the
chatbot. It’s just gonna have to be ease of use slowly easing them in using them.” S-4

4.2.2. Trust in Data and Sources

While most participants found the chatbot response to be accurate, they also pointed out somemissing infor-
mation in certain responses and were curious to know the source of the information.

“I don’t know if this chatbot does that. Checks like, okay, who is this written? By what kind of knowledge do they
have? What kind of education do they have in the background? That’s something that I think I don’t know.” S-7

S-7 expressed curiosity about the source of information and emphasized the importance of ensuring that the
chatbot disseminates correct information that respects tribal culture. The participant acknowledges the chal-
lenge of gaining trust within Native communities, citing historical trauma and a general distrust of the gov-
ernment and authority figures. To encourage the use of the AI chatbot, the suggested approach is to present
it as a tool for providing aid. By highlighting its role in aiding governance, reducing workload, and addressing
communication challenges, S-7 believes this framing could make the technology more acceptable to commu-
nity members with reservations rooted in historical and systemic issues. The ultimate goal is to position the
technology as a helpful resource rather than reinforcing negative perceptions associated with government
involvement.

Considering the diversity among Native American tribes, each with its unique culture, ceremonies, and her-
itage, it is imperative not to generalize or stereotype all Native Americans into a single category. Participants
emphasize that the chatbot should recognize and respect these differences. To achieve this, connecting with
specific tribal websites is suggested. These websites often contain information about tribal authors, news
articles, and publications by native doctors and Ph.D. holders. A way to verify if the information source is au-
thentic or not. Participants also suggested paying close attention to author names since many native authors
tend to place the name of their tribe after their last name. However, the authentic information from native
authors available on the internet and individual tribal websites is very scarce and not enough to train and
develop an effective LLM chatbot. Researchers learned that this is because of lack of written documentation
of tribal knowledge.

“We didn’t write down a lot of our knowledge. So a lot of what we know is only shared by our side, not by the
other side, because so much has been taken and stolen and our religion was turned into the hippie movement. So
we have a lot of problems with people. Which is why I think what you guys are doing is great, because if you come
out of tribe respectfully and with knowledge, they will accept you. If you come at them calling them Brule Sioux.
They’re gonna say, Okay, these are White people who don’t understand who we are and are not gonna try.” S-4

S-4 highlights the historical issue of their knowledge being taken, stolen, and misrepresented, particularly
with their religion being associated with the hippie movement. The term ”Brule Sioux,” given by white Amer-
icans, is commonly used on the internet despite being derogatory to native tribes. Much of the information
is transmitted through oral tradition from elders to younger generations, representing the cultural norm for
preserving knowledge and customs. Participants recommend researchers obtain and record tribal knowledge
by directly engaging with elders, tribal historians, teachers, and agencies to ensure accurate representation.
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4.3. Cultural Preservation and Indigenous Knowledge

4.3.1. Oral Traditions and Storytelling

Understanding the tribal culture is a challenging endeavor due to its multifaceted nature. There are diverse
elements and interpretations embedded in the cultural fabric. For instance, instead of being centered around
a single festival, tribal ceremonies and traditions unfold throughout the year, with each season introducing its
uniquepractices. Fromwinter to summer, spring to fall, each season carries its distinct set of rituals. And these
rituals are different for different families and communities. Cultural narratives vary significantly between the
eastern and western sides of the nation, and traditions in the north differ from those in the south.

Traditionally tribal culture is passed down to generations orally by elders of the tribe. Inmany native commu-
nities, information is often absorbed through oral traditions due to the deep-rooted practice of storytelling.
This approach led to misunderstandings with non-native individuals who, upon their arrival, failed to engage
in active listening. The clash arose because there was a lack of comprehension regarding attempts to convey
messages verbally. Reading wasn’t a prevalent practice, and the written word held less significance compared
to spokenwords, believed to emanate fromtheheart. This cultural difference resulted in a constant struggle, as
non-native individuals prioritized conveying information through written means, expecting strict adherence
to documented information. However, thought processes in these communities often prioritize the spoken
word as a more heartfelt and genuine form of communication.

Many of our native people, we learn more by listening, because we’re such storytellers. We listen, which is some-
thing that I thinkwe came at oddswith the non-native people when they started coming into this country because
they didn’t listen... the written word didn’t mean too much to us as the spoken word... because that’s what we felt
was coming from your heart. S-3

Hence, a significant portion of tribal cultural knowledge is transmitted orally through storytelling, with elders
playing a crucial role in passing this wisdom to the younger generation. The data generation is a collaborative
effort. Direct communication with elders within the family is highly valued as a rich source of cultural knowl-
edge, offering guidance on various aspects of tribal traditions and language. While contemporary resources
like books and other media allow the younger generation to delve into indigenous culture, participants pre-
ferred storytelling over reading extensive and potentially dry written material. Moreover, there is great re-
spect for elders and tribal leaders in the native culture. Elders are given priority and served first in community
functions or gatherings. The cultural code emphasizes the importance of respecting and prioritizing the el-
ders, such as children, and those who may be physically impaired or not fully developed.

Yeah. I’ve gone to stomp dances and other events, and when I walk in the door with my brothers and sisters... the
young girls and boys immediately come with a plate of food. They get you a chair. Make sure you’re comfortable.
Ask if you need water. S-1

Preserving tribal culture and customs in the AI chatbot is seen as a valuable means of passing down this her-
itage, especially with many Native Americans living off reservations and grandchildren residing away from
their grandparents. Participants emphasized the importance of incorporating oral traditions into the chat-
bot’s responses, highlighting that Native Americans tend to prefer visual and oral modes of communication
over written knowledge. To effectively capture and convey tribal traditions, utilizing generative AI that ac-
commodates these preferences is considered beneficial.

Cause I also put into the chat, What is the culture of Navajo people? And it did a pretty good interpretation... the
only thing I don’t like is that it’s just one big, huge paragraph. At least for a Navajo person, it’s very visual. And
so I think, for just native people in general, it’s more kind of a visual thinking versus literally reading. S-6

4.3.2. Language Preservation

Tribal languages play a crucial role in their culture but are gradually diminishing. English dominates official
tribal governance andmeetings. Participants acknowledge that native languages arenot givenpriority in these
contexts, and the convenience of using English often prevails, especially in a capitalistic society. However,
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there is a desire to reverse this trend and operate in native languages, emphasizing the importance of creating
a priority for using and preserving their languages within the context of sovereign nations.

The chatbot was considered a crucial tool for addressing language preservation issues. Participants empha-
sized the need to integrate language into the chatbot, with some suggesting a voice component as an ideal way
to preserve the language and respect oral traditions. By incorporating tribal languages into various aspects
of daily life, services, or infrastructure, a more immersive and effective language preservation effort can be
achieved. If theAI chatbot offers a platformor resources for language revitalization efforts, itwould bewarmly
welcomed by the community. Providing accessibility and support for language-related activities within the
chatbot could motivate community members to engage, explore its features, and potentially increase their
willingness to learn and interact with the technology.

“For you know those who are more English speaking they might not necessarily have to have all the instructions
in, say Dakota, but it would be nice you know, culturally comforting. At least you say something, start off a
sentence, or some sort of like, relating to the context a word or two, or a phrase, or something that is in Dakota,
or something like that.” S-2

Participants suggested that language revitalization efforts should be tailored to each tribe’s unique language
situation. They recommend incorporating cultural elements into instructions or sentences to offer a sense of
cultural comfort, especially for those who may prefer it. The suggestion includes providing language options
for users. For example, in emergency notifications, even if the entire response cannot be provided in different
languages, including a brief alert message in the tribal language. This is particularly important for elders who
may primarily speak the tribal language and have limited proficiency in English.

5. Discussion

This paper presents an online interview study with tribal community members in the Midwest of the United
States, examining perspectives on the role of LLMs in preserving Indigenous culture and values. While this
study is part of a broader ongoing co-design research agenda, here we focus specifically on interview find-
ings that contribute valuable perspectives for the future development of LLMs, particularly in the domain of
sovereignty and cultural preservation.

First, we emphasize the importance of prioritizing sovereignty not only in data handling but also in howAI sys-
tems represent Indigenous perspectives. Participants expressed concern that generic AI outputs reproduce
dominant non-Native narratives, often erasing sovereignty and self-governance. For design, this means that
training corpora and retrieval pipelines must explicitly center Indigenous-authored sources and allow tribes
to determine what knowledge is represented, under what terms, and in what form. Respect for sovereignty
in AI design requires not only technical safeguards (e.g., data governance protocols) but also epistemic ones:
ensuring Indigenous knowledge systems are treated as authoritative rather than subordinated toWestern no-
tions of “scholarly” legitimacy (Wang et al., 2024). Second, our study showcases an artifact that employs a data
embedding approach to preserve Indigenous culture, data, and values within LLMs, offering design implica-
tions for maintaining data sovereignty. This method illustrates a practical application of embedding Indige-
nous perspectives in AI technology while respecting their autonomy and cultural significance. However, our
findings highlight that technical embedding alone is insufficient; adoption depends on relational trust. Sys-
tems should be accompanied by sustained partnerships, training opportunities for tribal members, and clear
provenance indicators (e.g., showing the source and authorship of responses). In practice, this calls for design-
ing AI that is transparent about its sources and gradually introduced through community-led demonstrations,
so that trust in the system is built alongside trust in the people behind it.

5.1. Indigenous Knowledge, Land, and Data Sovereignty

Our findings emphasize the deep connection between Indigenous knowledge and the lands of tribal commu-
nities, demonstrating the importance of ensuring AI technologies serve these cultural and local needs. In-
digenous knowledge is inherently tied to specific lands, embodying cultural narratives, practices, and values
uniquely suited to each community’s history and context (Caranto Morford and Ansloos, 2021). Participants
showed sensitivity to the dynamics between their sovereign rights and interactions with other governing en-
tities, including state and federal bodies. They highlighted the potential for LLMs to support tribal businesses,
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resources, and education, demonstrating how these tools could bolster sovereignty by equipping Indigenous
communities with tailored, empowering resources (Tsai et al., 2023). To achieve this, AI must be designed to
resist homogenization across tribes, enabling customization for local languages, traditions, and governance
structures. Design frameworks should treat diversity and specificity not as a technical challenge to be mini-
mized but as a cultural imperative to be honored.

An essential component of sovereignty is Indigenous Data Sovereignty, where Indigenous data, traditionally
created within communities and often transmitted orally, is now digital. The National Congress of American
Indians (NCAI) asserts that tribes have long served as data creators and stewards, with data embedded in
cultural practices and communal roles (NCAI, 2018). However, as LLMs become more prominent, Indigenous
data remains underrepresented online, raising concerns about authenticity and perpetuatingmisinformation.
There is a critical need for tribal members to maintain control and ownership over their data in AI contexts,
particularly in training and fine-tuning models. Since much Indigenous knowledge is preserved orally and
relationally, designers must consider multimodal AI systems, incorporating audio, video, and storytelling for-
mats that better reflect Indigenous epistemologies (Vamanu, 2012). A voice-enabled chatbot, for example,
could help preserve oral traditions and languages while supporting intergenerational learning for youth liv-
ing away from reservations.

One promising approach involves incorporating tribal members as citizen scientists, empowering them to
become data creators and owners within the LLM development pipeline (Vadapalli et al., 2024). Our study
introduces a framework that uses the Retrieval-Augmented Generation (RAG) method, which builds a local
database of curated datasets to enhance response accuracy based on specific cultural contexts. While this
approach moves towards Indigenous data sovereignty, our findings indicate that further development is nec-
essary to ensure precise representation of Indigenous knowledge inAImodels. Preserving Indigenous culture,
values, and language in digital formats presents unique challenges. Efforts to create corpora (Dutta, 2019),
library archives (Roy, 2015), and digital interfaces (Shiri et al., 2022) have met with complex historical and
power dynamics that can undermine Indigenous communities’ data sovereignty. A significant consideration
has been the physical placement of data storage, where some propose locating servers on tribal lands rather
than external institutions. Our approach reflects a land-based perspective on technology, respecting the ties
between Indigenous sovereignty, land, and cultural knowledge (Ginsburg, 2016). By focusing on Indigenous
perspectives in the digital preservation and dissemination of knowledge, this work highlights the need for AI
systems that honor the cultural and sovereign rights of Indigenous communities.

5.2. Accountability, Empowerment, and Future Directions

In the context of preserving Indigenous knowledge and values, transparency and collaboration are crucial
when working with tribal communities, involving clear communication about stakeholders and data pro-
cessing, as well as continuous dialogue between community members, researchers, and government officials
(Ghaith, 2024). Beyond transparency, AI design must incorporate ongoing community review mechanisms,
ensuring that systems evolve with cultural needs and remain accountable to tribal authorities. This includes
ethical reviews of what knowledge should or should not be digitized, andmechanisms to prevent reductive or
stereotypical portrayals (Belarde-Lewis, 2011). Furthermore, achieving accountability in these systems re-
quires a bi-directional relationship where technical performance feeds back into the governance rules estab-
lished between sovereign entities This ensures that AI-enabled tools remain responsible to the specific public
values and administrative needs of the tribal communities they serve (Chen et al., 2025). Our research team’s
long-term project with tribes has demonstrated the value of a mutual learning process, where researchers
strive to understand Indigenous perceptions, values, and knowledge while sharing scientific findings to em-
power them, exemplifying a commitment to inclusive design and respect for Indigenous autonomy (Ghaith,
2024).

By incorporating Indigenous perspectives in state-of-the-art AI technologies and prioritizing human exper-
tise in evaluations, we can ensure that AI systems are continuously refined and adapted to maintain ethical
standards and cultural sensitivity. Ultimately, these systems should not only preserve cultural knowledge but
also serve as tools for empowerment, resistingmisrepresentation, supporting sovereignty, and strengthening
identity across generations.

Table 2 synthesizes the key design principles emerging from our findings, mapping participant insights to
concrete implications for LLM design in Indigenous contexts.
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Tab. 2 – Design Implications for LLMs in Indigenous Communities

Design Principle Finding Implication for LLM Design
Sovereignty-first Generic AI erases Native voice Center Indigenous-authored sources
Relational trust Trust in tool = trust in team Community-led onboarding
Oral/visual preference Written responses feel alienating Multimodal outputs
Data provenance Participants questioned info sources Show authorship/source in responses

A significant limitation of this research is the power imbalance in the AI co-design process, which arises from
the unintentional lack of technical knowledge about AI among indigenous tribe participants, despite efforts
to design collaborative iterations and foster long-term relationships that respect their autonomy and cultural
significance. As participants’ trust in the chatbot is closely tied to their trust in the research team, establish-
ing trust with tribal communities is paramount, but it is also important to address the power imbalance by
educating them about the fundamental workings of AI, including data collection and utilization. To overcome
this challenge, future work aims to design comprehensive participatory design studies that empower tribal
communities to collaborate more effectively, providing informed feedback and design ideas for the iterative
improvement and evaluation of TribalLLM, ultimately enabling the LLM chatbot to better support tribal com-
munities in protecting and reinforcing their sovereignty and culture.

6. Conclusion

This paper has presented an iterative co-design study with tribal communities in the Midwest United States,
providing valuable insights into integrating LLMs in indigenous contexts. The study began by introducing
ChatGPT to tribal members, revealing its lack of cultural sensitivity and inadequate representation of tribal
culture and values. Addressing this, theRetrieval-AugmentedGeneration (RAG)methodwas utilized, enabling
the incorporation of tribally authorized data into LLMs. This approach ensured the chatbot’s functionality,
cultural authenticity, and respectfulness, aligning with indigenous data sovereignty principles.

Our findings extend beyond technicalities to explore AI’s ethical and cultural implications in the context of
indigenous knowledge and history. This research contributes significantly to the discourse on LLMs, espe-
cially regarding cultural preservation. It underscores the need for data sovereignty and respectful handling
of culturally sensitive information. Our co-design approach with tribal communities has set a precedent in
HCI research, demonstrating the importance of inclusive design, collaboration, and mutual respect. These
partnerships ensure that the developed technologies are advanced and functional, culturally sensitive, and
reflective of the communities they serve. This collaborative model advocates for a deep engagement in tech-
nology design, paving theway for future research and development in HCI that is both inclusive and respectful
of indigenous voices and perspectives.
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