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Abstract
Artificial intelligence systems are often presented as universal, yet their interaction paradigms remain predominantly
text-first, limiting alignment with primarily oral languages and communicative practices. Using Guaraní, an official
and widely spoken language of Paraguay, as a motivating case, this work examines how language support risks
remaining symbolic when spoken interaction is reduced to a speech-to-text interface. We explore an oral-first,
multi-agent framing in which turn-taking, repair, shared context, and governance are treated as core components of
interaction rather than peripheral features. By separating language understanding from the conversation state and
permission mechanisms, the architecture makes conversational structure and control explicit, enabling reasoning
over interaction dynamics rather than isolated commands. Framing conversational coordination as a cognitively
motivated reasoning problem over shared state connects insights from human dialogue to the design of AI systems
that are more interpretable and responsive in oral and low-resource settings.

Keywords: Conversational AI, Oral-first Interaction, Low-resource Languages, Diglossia, Guaraní, Cultur-
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1. Introduction

Most AI systems and everyday interaction with ma-
chines remain oriented around text input, such as
keyboards, menus, and form-like interfaces. Voice
features are increasingly common, but in many
deployments they function primarily as a spoken
front-end to a text-first pipeline (transcribe, parse,
respond) rather than as sustained conversation
with turn-taking, clarification, and repair. Voice as-
sistants such as Amazon Alexa illustrate this in-
teraction style: wake word, short request, single
response. Such systems frequently struggle with in-
terruptions, response timing, and turn coordination
(Skantze, 2021), and breakdown handling often
places the burden on users to rephrase or restart
(Alghamdi et al., 2024).

Conversation, however, is coordinated action.
People manage understanding through grounding
and shared context, using clarification and repair
to maintain alignment (Clark and Brennan, 1991).
Turn-taking is central to this coordination, with mea-
surable cross-cultural variation in timing (Stivers
et al., 2009). When systems cannot manage turn-
taking and repair, voice interaction collapses into
brittle command-and-control behavior, even when
speech recognition and synthesis are available
(Skantze, 2021; Alghamdi et al., 2024). These
limitations disproportionately affect low-resource
languages, many of which are primarily oral and
lack extensive written or dialogue resources (Turin,
2012).

Rather than adapting oral languages to text-
centric systems, oral interaction should be treated
as a first-class design starting point. Orality-
grounded HCI argues that assumptions imported

from literate settings can fail in oral cultures, where
knowledge organization relies on narrative struc-
ture, repetition, and socially distributed memory
(Sherwani et al., 2009). Although recent projects
have improved speech recognition for underrep-
resented speech communities, such as Aborigi-
nal English in Australia (Hutchinson, 2025; The
University of Western Australia, 2025), most sys-
tems remain structured around text-first interac-
tion assumptions and lack explicit mechanisms
for dialogue state tracking, repair, and consent.
Prior work on Guaraní speech recognition has simi-
larly highlighted the challenges of low-resource set-
tings: competition results covering Guaraní along-
side other Indigenous languages of the Americas
show poor performance largely attributable to data
scarcity (Ebrahimi et al., 2023), and targeted efforts
to fine-tune models such as Whisper specifically
for Guaraní further underscore the gap between
off-the-shelf multilingual models and the needs of
the language (Acevedo Zarza et al., 2024).

We use Guaraní as a motivating case. Guaraní
is one of Paraguay’s two official languages and
is widely used in daily life (Organization of Amer-
ican States (OAS), 1992). While most speakers
regularly use Guaraní, Spanish, or both (Instituto
Nacional de Estadística (INE), Paraguay, 2024),
digital systems continue to privilege Spanish for
interaction and disambiguation. The challenge is
therefore not only recognition or translation, but
supporting multi-turn interaction, shared context,
and repair in the language users actually speak.

To address this, we propose an oral-first assis-
tant architecture that separates language under-
standing, conversation state, action execution, and
governance into interacting agents. A Multi-Agent
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System (MAS) framework enables specialization
while keeping interfaces explicit and inspectable.
Prior work shows that decomposing conversational
task-solving into specialized agents improves per-
formance relative to monolithic models (Becker,
2024), and that turn-taking and repair require dedi-
cated state tracking distinct from generation or ex-
ecution (Chen et al., 2025).

2. Case Study: Guaraní in Paraguay

Interface design in Paraguay operates within a con-
text of diglossia: a stable separation of language
functions across domains, with a “High” (H) code
used in formal and written contexts and a “Low” (L)
code used in everyday speech (Ferguson, 1959;
Fishman, 1967). In practice, Guaraní predomi-
nates in oral and community settings, while Spanish
dominates literacy, bureaucracy, and public-facing
written systems (Ito, 2012). Because most digital
interaction is mediated through written interfaces-
menus, forms, and error messages-systems implic-
itly privilege Spanish literacy. Even when Guaraní
is supported, interaction often defaults to Span-
ish at moments requiring verification or correction,
creating a domain mismatch between everyday rea-
soning and digital infrastructure (Ito, 2012). Inter-
net use in Paraguay has grown substantially, rising
from 61.1% in 2017 to 81.6% in 2024 among those
aged 10+ (Instituto Nacional de Estadística (INE),
Paraguay, 2025). However, increased connectivity
has not translated into broader Guaraní integration
in digital services. Mainstream platforms remain
optimized for Spanish literacy and symbolic input,
meaning language support often remains nominal
rather than functionally embedded in interaction.
This tension between everyday oral practice and
text-centric digital systems motivates the need for
interaction models that treat spoken coordination,
repair, and shared context as primary rather than
secondary design considerations.

3. Proposed Architecture: An
Oral-First Multi-Agent System

Figure 1 illustrates the proposed system architec-
ture, showing how Guaraní voice input is routed
through a pipeline of specialized agents before any
action is executed.

We propose an oral-first architecture that treats
speech as the primary interaction modality and
makes multi-turn context, repair, and governance
explicit. The system orchestrates six specialized
agents:

• Speech Interface Agent: Performs Voice Ac-
tivity Detection and turn segmentation, using
pause duration and timing cues to distinguish
floor-holding from turn completion (Skantze,

Figure 1: Proposed Oral-First Multi-Agent Architec-
ture. Voice input is routed through speech capture,
intent understanding, conversation state tracking,
and a permission and governance layer before tool
execution. The Speech Agent (far left) is depicted
in traditional Paraguayan attire to symbolize the
system’s grounding in local cultural identity.

2021; Stivers et al., 2009). This is critical for
Guaraní, where brief pauses and glottal stops
(puso) can occur within words and should not
be misinterpreted as turn endings (Estigarribia,
2020).

• Guaraní Understanding Agent: Interprets
Guaraní and Jopará speech by mapping ut-
terances to structured intents and slots (e.g.,
PLAY_MUSIC, OPEN_TAB). It is designed to
operate on community-verified speech data
to capture culturally specific references and
loanword usage.

• Conversation State Agent: Maintains dia-
logue memory across turns, enabling resolu-
tion of ellipsis and implicit references.

• Permission & Governance Agent: Operates
as a sovereign mediation layer between in-
terpretation and execution. It evaluates re-
quested actions against user consent settings
and community-defined privacy norms (e.g.,
default “do not store audio”) before allowing
downstream execution.

• Response Agent: Generates conversational
responses grounded in the current dialogue
state, which are checked by the Permission &
Governance Agent before being delivered to
the user.

• Action Agents: Domain-specific executors
(e.g., Media or Browser agents) responsible for
carrying out approved actions through external
tools or APIs.

Table 1 illustrates a sample multi-turn exchange,
demonstrating how the agents coordinate to handle
context resolution and repair across turns.
3.1. Training Data and Community

Alignment
A central question for the Guaraní Understand-
ing Agent is how to obtain authentic, community-
verified speech rather than relying on synthetic
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User (Guaraní) System Action & Agent Logic
“Che ahenduse
purahei”
(I want to listen
to music)

1. Speech Agent captures au-
dio.
2. Understanding Agent iden-
tifies intent: PLAY_MUSIC.
3. Permission Agent verifies
“Music” is a safe category; ap-
proves.
4. Media Agent selects a popu-
lar playlist and starts playback.

Response
Agent

“Oĩ porã” (Ok / It is good)

“Nda che gustái”
(No, I don’t like
[this])

1. Understanding Agent
detects negative senti-
ment/rejection.
2. Conversation State Agent
resolves the implicit object:
“this” = current song. Updates
intent to SKIP.
3. Media Agent executes
NEXT_TRACK.

Table 1: Multi-turn interaction demonstrating con-
text resolution and repair.

translations. Two initiatives illustrate the available
resources. Mozilla Common Voice (Guaraní, gn)
provides a crowdsourced open speech resource
that supports multilingual acoustic modeling (Ardila
et al., 2020), and community-led efforts such as
Aikuaa, organized by El Surtidor through collabo-
rative “mingas,” further capture Jopará usage and
conversational variation often absent from formal
datasets (JournalismAI, 2025). However, both re-
sources consist primarily of read-aloud sentences
and neither contains the task-oriented or multi-turn
utterances this system requires.

Addressing this gap requires a dedicated collec-
tion effort. We plan to organize community record-
ing sessions modeled on the Aikuaa minga format,
in which native speakers are prompted with real-
istic task scenarios (e.g., controlling media, open-
ing a browser tab, asking follow-up questions) and
asked to respond naturally in Guaraní or Jopará.
Critically, prompts will be presented orally rather
than as written text, to avoid literacy-based anchor-
ing of responses. Sessions will be designed to
capture: (1) task-oriented utterances covering the
intent categories the system supports; (2) multi-
turn exchanges that include ellipsis, implicit refer-
ence, and repair; and (3) code-switching patterns
reflecting everyday mixed-language use. All record-
ings will be collected under explicit community con-
sent protocols aligned with the Permission & Gov-
ernance Agent’s design, with speakers retaining
control over storage and reuse of their voice data.

3.2. Evaluation Criteria

Evaluating an oral-first architecture requires metrics
beyond accuracy that capture context, sentiment,
and privacy in multi-turn interaction. We consider
four dimensions of conversational success:

• Task Success Rate (TSR): Measures the per-
centage of multi-turn goals completed suc-
cessfully, capturing whether the Conversation
State Agent maintains dialogue coherence and
whether the Understanding Agent correctly in-
terprets evolving intents across turns.

• Repair Success Rate: Measures conversa-
tional resilience by evaluating how often the
system recovers from errors, such as misheard
words or misunderstood intents, without requir-
ing users to restart their task.

• Perceived Sovereignty: Assesses whether
users trust that their voice data remains
under their control. This qualitative met-
ric evaluates confidence that audio is not
stored or reused without consent and requires
community-centered, ethnographic evaluation
methods.

• Latency: Evaluates whether system response
timing aligns with Guaraní conversational
tempo, avoiding both premature interruptions
that violate turn-taking norms and prolonged
silences that disrupt conversational flow.

4. Discussions and Limitations

The proposed architecture highlights the potential
of oral-first language technology, but several chal-
lenges extend beyond technical implementation.

4.1. Standardization vs. Lived Reality

A persistent challenge for Guaraní language tech-
nology is the gap between institutional standard-
ization and everyday speech. Although Guaraní is
an official language supported by bodies such as
the Academia de la Lengua Guaraní under the Ley
de Lenguas (Secretaría de Políticas Lingüísticas
(Paraguay), 2010; Secretaría de Políticas Lingüísti-
cas, [n. d.]), daily use frequently involves jopará and
code-switching (Mortimer, 2006; Estigarribia, 2015;
Kellert and Tyagi, 2025). As a result, standardized
forms may diverge from lived usage. Oral-first sys-
tems should therefore treat variation as expected
input and prioritize communicative intent over en-
forcing a single normative register (Mortimer, 2006;
Kellert and Tyagi, 2025).
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4.2. The Data Bottleneck is Specifically
Conversational

Beyond general data scarcity, oral-first systems
lack conversational audio capturing turn-taking, re-
pair, and shared context. Many endangered lan-
guages remain primarily oral and underrepresented
in digital resources (Turin, 2012). For Guaraní, ex-
isting corpora and scraping-based methods mainly
support text-based evaluation rather than spon-
taneous multi-turn speech (Chiruzzo et al., 2022;
Góngora et al., 2021). Speech recognition results
from the AmericasNLP shared task further confirm
that performance on Guaraní lags significantly be-
hind higher-resource languages (Ebrahimi et al.,
2023), while recent ASR work fine-tuning Whisper
for Guaraní demonstrates both progress and the
continued need for domain-appropriate conversa-
tional data (Acevedo Zarza et al., 2024). Future
efforts should prioritize community-led collection of
conversational data (JournalismAI, 2025).

4.3. Governance and Perceived Control

Oral interfaces raise governance challenges be-
cause speech data is inherently identifiable and
easily repurposed. Indigenous data governance
frameworks emphasize community benefit, con-
trol, and accountability (Carroll et al., 2020). This
motivates separating execution from a dedicated
permission and privacy layer that mediates consent
and data retention, including explicit “do not store
audio” defaults. Such separation supports ethical
commitments while increasing perceived user con-
trol and trust in multi-turn interaction (Carroll et al.,
2020; Alghamdi et al., 2024).

5. Conclusion

This work contributes to culturally grounded AI by
treating conversation as a core computational struc-
ture rather than an interface layer. When interac-
tion models fail to reflect how language is practiced,
language support risks remaining symbolic rather
than operational. Using Guaraní as a motivating
case, we outline a multi-agent architecture that el-
evates turn-taking, repair, and shared context to
first-class system components. By separating lan-
guage understanding from explicit permission and
governance mechanisms, the architecture makes
conversational reasoning, control, and accountabil-
ity inspectable and modular. This framing moves
beyond universal, text-first assumptions toward in-
teraction models that reflect human communica-
tive coordination and sociolinguistic reality. More
broadly, the work argues that equitable and aligned
AI systems must reason over conversation as it is
lived, particularly in oral and low-resource settings,

rather than adapting those settings to inherited text-
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