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1 Introduction

The General Law on the Linguistic Rights of Indigenous Peoples (LGDLPI) in the country establishes that "Indigenous languages shall have validity, equally with Spanish, for any public matter or procedure, as well as for full access to public management, services, and information." (MexicanLaws.com, 2025)  However, a persistent shortage of human and technological resources prevents the guarantee of its full compliance, despite significant efforts implemented by different levels of government (federal, state, and municipal) to achieve the proposed objectives. This is due to the great complexity involved in translating and implementing service strategies in languages as diverse and distinct from Spanish as the Indigenous languages.

In Mexico, according to 2021 census data, there are 1,725,000 Nahuatl speakers and 213,380 Totonac speakers. Nahuatl is the most relevant Indigenous language in the country, with its speakers primarily concentrated in ten federal entities. Totonac people inhabit the coastal region of Veracruz and northern Puebla, in the area known as the Totonacapan region. In certain municipalities of Puebla, such as Ahuacatlán and Tuzamapan de Galeana, speakers of both languages are found. Specifically, in the municipality of Ahuacatlán, 47.6% of the Indigenous population belongs to the Totonac group, while the rest of the population communicates in the Nahuatl language. In Tuzamapan de Galeana, 32% of the Indigenous population speaks Totonac.

In the Necaxa River Valley in Puebla, both Nahuatl and certain Totonac variants are spoken, including the Necaxa River Totonac. This is the native language of Chicontla and Patla. Considering the previously mentioned information, a team with a profound knowledge of the reality related to the implementation of the General Law on the Linguistic Rights of Indigenous Peoples (LGDLPI) in our state has been established. The team is composed of an anthropologist, a linguist, a sociologist, and a educational specialist, all specializing in the Sierra Nororiental region of the State of Puebla. Previous experience in the implementation and effectiveness of technological tools in the Totonac language has also been included, specifically from the TotoOffice project, which involves the localization of the LibreOffice suite into the Totonac language. High-level academics who are proficient in the Indigenous languages of the Sierra Nororiental of the State of Puebla,specifically Totonac and Nahuatl, have been integrated, along with specialists in data science, machine learning, and artificial neural networks applied to natural language understanding and training. This collaboration aims to contribute to the state regulation that establishes: "The Law shall protect and promote the development of their languages, cultures, customs, resources, and specific forms of social organization, and guarantee its members effective access to the jurisdiction of the State." The interdisciplinary and interinstitutional team brings together the necessary human capital for the implementation of Artificial Intelligence (AI) tools designed to serve the most vulnerable sectors of our state, particularly the Indigenous peoples of the Sierra Nororiental.

1.1 Problem Identification and Proposed Solution
Nahuatl, a language of historical transcendence in Mesoamerica, experienced a profound decline in its status following the Spanish conquest. This process of linguistic subordination was consolidated during the colonial era with the imposition of Spanish as the hegemonic language of communication and administration. In contemporary Mexico, this historical legacy manifests as a position of sociolinguistic disadvantage for Nahuatl, where its speakers often face a social stigma associated with their Indigenous heritage. This marginalization is perpetuated by the language's absence in crucial spheres such as public education and, furthermore, by socioeconomic pressures that drive migration and the consequent decrease in the speaker base.

For its part, the Totonac people, predominantly settled in Veracruz, Puebla, and Hidalgo, maintain a rich internal diversity with multiple dialectal variants within the Totonacan-Tepehua linguistic family. Like Nahuatl, their social and cultural structure was drastically transformed by colonization. However, their cultural capital remains vital in practices such as the ritual ceremony of the Voladores (Flying Men), a complex ritual and dance system associated with fertility. This ritual, recognized as Intangible Cultural Heritage of Humanity by UNESCO, serves as a pillar of social cohesion and social capital among the Totonac people.

Despite governmental efforts, manifested in political initiatives and educational programs for linguistic preservation, these have proven insufficient to guarantee the long-term vitality of both languages. The effective safeguarding and revitalization of this valuable linguistic heritage require an intersectoral and integrated approach, which promotes active collaboration between the government, academia, and civil society. Such synergy is fundamental for the development of holistic strategies, the provision of adequate resources, and the promotion of sustained community participation.

Based on the aforementioned challenges, we propose the creation of a parallel corpus dataset encompassing variations of both Nahuatl and Totonac, with corresponding translations into Spanish and English. This dataset will be constructed through a combination of sociolinguistic fieldwork, community participation, and the aggregation of existing linguistic resources. The aim of this work is to address the current lack of detailed information regarding the linguistic variants mentioned by providing a meticulous and representative collection of these variations, which will support linguistic research, Natural Language Processing (NLP) applications, and the preservation of cultural heritage.

The present project is designed to create a transformative dataset that reflects the prolific linguistic diversity of Nahuatl and Totonac in Puebla. Through careful data collection, strict quality control protocols, and a strong commitment to the participating communities, we will create a significant resource that supports both technological innovation and cultural preservation.
1.2   Benefits and Strategic Impact of the Nahuatl and Totonac Parallel Corpus
The project establishes a strategic connection between cultural preservation and technological development, with a direct impact on research, technology, and communities.

The development of this parallel corpus transcends mere linguistic documentation to be positioned as a fundamental data infrastructure with profound social, cultural, and technological impact. The benefits are articulated across three main axes, addressing: 1. Specialized Research; 2. Artificial Intelligence Development; and 3. Linguistic Sovereignty of Communities.

1.2.1. Specialized Research and Documentation
This corpus provides linguists and researchers with a high-fidelity bilingual dataset, which is crucial for the typological, syntactic, and semantic analysis of the Nahuatl and Totonac languages, thereby facilitating detailed comparative studies. Furthermore, it offers the capability to identify and differentiate regional dialectal variations, providing a vital resource for sociolinguistics and exhaustive documentation. This structured knowledge base is a primary resource for historical analyses and supporting the multilingual documentation of languages and variants at risk.

1.2.2. Technological Development and NLP
Our corpus contributes the primary input for Natural Language Processing (NLP) and Artificial Intelligence (AI) developers, enabling the training of Machine Learning (ML) and NLP models focused on low-resource languages. This enables the creation of more precise and reliable machine translation systems between Spanish, Nahuatl, and Totonac, which is essential for influencing communication processes in fundamental sectors such as health, the administration of justice, and the educational sector.

1.2.3. Community and Educational Impact (Linguistic Sovereignty)
Finally, and perhaps most importantly, our work directly impacts the community and educational spheres concerning the preservation of Indigenous languages. This is arguably the most significant benefit for Indigenous communities, as the corpus is an essential tool for the revitalization, documentation, and intergenerational transmission of their languages. It also serves as a structured foundation for building Language Management Systems (LMS), interactive dictionaries, and many other intercultural educational resources, thereby strengthening linguistic autonomy and facilitating the creation of self-produced didactic materials.

2 Methodology
Our core principle governing the entire process of data collection and curation—to ensure that the voices and structures of Indigenous languages are represented fairly, ethically, and respectfully—is to maintain a balanced sociolinguistic representativeness concerning gender, generation, and linguistic and cultural diversity within the communities targeted for data collection. Based on this, we designed the dataset in conjunction with native speakers from the communities to faithfully reflect the sociolinguistic complexity of Nahuatl and Totonac, utilizing a qualitative ethnographic interview approach. This necessitated active consultation and collaboration with community leaders and native speakers. Working hand-in-hand with academic experts and native speakers throughout all phases of the project, from methodological planning to final data validation, allowed us to ensure that the corpus collection and its subsequent use are culturally pertinent and socially responsible.

For the practical execution of this approach, a rigorous sampling strategy was applied, which considered demographic variables critical for linguistic documentation:

· Gender Representativeness: We ensured data collection maintained a balanced representation of the linguistic contributions of men and women, acknowledging potential gender-associated variations in language use.

· Age Ranges (Generational Stratification): We established four fundamental age categories to capture the dynamics of linguistic variation and change, as well as the degree of language vitality: over 60 years (custodians of traditional knowledge), over 40 years, over 20 years, and under 20 years (indicators of intergenerational transmission).

· Quality, Accuracy, and Cultural Relevance: We recognize that the reliability of the corpus depends not only on the quantity of data but also on meticulous quality control that is culturally appropriate to the environment in which the data are collected. Consequently, all translations and linguistic annotations are subjected to a rigorous validation process by bilingual native speakers. This ensures the maintenance of both linguistic accuracy (syntactic and semantic fidelity) and cultural relevance (contextual appropriateness) of the content, which is essential for the development of reliable and respectful NLP tools.

2.1   Specifications and Deliverables for the Proposed Data and Documentation
Nahuatl and Totonac are two of the most widely spoken Indigenous languages in the State of Puebla and exhibit numerous regional variations. However, there is a notable lack of comprehensive, high-quality datasets that reflect these variations. The scarce datasets that already exist are often fragmented, outdated, or lack sufficient language variety. This hinders work in Natural Language Processing (NLP), Machine Learning (ML), and cultural preservation efforts.

In Table 1 we present the different Nahuatl variants present in Mexico and their corresponding code under the international standard ISO 639-3, whereas the Totonac variants are presented in Table 2.

As we know, the original Indigenous peoples do not necessarily coincide territorially with the geopolitical borders established during the construction of the nation-state, which in Mexico underwent major transformations throughout the nineteenth century. Consequently, the variants presented above may be present in a portion of the State of Puebla’s territory, but they are not necessarily highly representative of the state as a whole, because the majority of speakers, in several cases, are located in another federal entity.
Table 1. ISO 639-3 Codes for Nahuatl variants in Mexico
	Code
	Description
	Geographical zone

	nhe
	Eastern Huasteca Nahuatl
	Hidalgo, western Veracruz, northern Puebla

	azz
	Northern Sierra Puebla Nahuatl
	Puebla Highlands

	ncj
	Northern Puebla Nahuatl.
	Northern Puebla

	nhs
	Southeast Puebla Nahuatl
	Southeast Puebla

	ncx
	Central Puebla Nahuatl
	Central Puebla

	nhq
	Huaxcaleca Nahuatl
	Puebla

	nhz
	Santa María de la Alta Nahuatl
	northwestern Puebla

	nhi
	Tenango Nahuatl
	northern Puebla

	nhy
	Northern Oaxaca Nahuatl
	southeastern Puebla


Table 2. ISO 639-3 Codes for Totonac variants in Mexico
	Code
	Description
	Geographical zone

	tos
	Highland Totonac
	Puebla, Hidalgo, and Veracruz States

	tcw
	Western Totonac
	Veracruz and Puebla States

	tqt
	Cerro Xinolatépetl Totonac
	Northern Puebla

	top
	Papantla Totonac
	Northern Puebla

	tku
	Upper Necaxa River Totonac
	Northern Puebla and Hidalgo States

	toc
	Coastal Totonac
	Veracruz State


In order to better address the representativeness of the linguistic diversity within the State of Puebla and avoid data collection duplication with the possible construction of future corpora, the variants selected based on the majority presence of speakers within Puebla's territory are outlined below, drawing upon the INALI (National Institute of Indigenous Languages, 2009) and the Ethnologue (Eberhard et al., 2025).

The most representative Nahuatl linguistic variants in the state of Puebla considered for our project’s data collection are presented in Table 3, whereas, the most representative Totonac linguistic variants in the state of Puebla considered for our project’s data collection are presented in Table 4.

Table 3. ISO 639-3 Codes for Nahuatl linguistic variants in the state of Puebla
	Variant
	INALI autodenominations
	ISO 639-3 Code (Ethnologue).

	Northeastern Puebla
	mexicano tlajtol, nauta
	azz (Ethnologue: Highland Puebla Nahuatl / Sierra Nahuatl)

	Western Sierra Puebla Nahuatl
	masehual tla'tol
	nhi (Ethnologue: Western Sierra Puebla Nahuatl)

	Northern Puebla Nahuatl
	maseual tajtol, nahuat
	ncj (Ethnologue: Northern Puebla Nahuatl; sometimes grouped within Central Nahuatl)

	Central Puebla Nahuatl
	mexicano (Central Puebla)
	ncx (Ethnologue: Central Puebla Nahuatl)

	Huaxcaleca Nahuatl (Eastern Puebla)
	mexicano (Eastern Puebla)
	nhq (Ethnologue: Huaxcaleca Nahuatl)


Table 4. ISO 639-3 Codes for Totonac linguistic variants in the state of Puebla
	Variant
	INALI autodenominations
	ISO 639-3 Code (Ethnologue).

	Northern Central Totonac
	tachaqawaxti, tutunakuj, tachiwiin
	tos (Ethnologue: Highland Totonac / Totonaco de la Sierra)

	Cerro Xinolatépetl Totonac
	kintachiuinkan
	tqt (Ethnologue: Totonac, Cerro Xinolatépetl)

	Upper Necaxa River Totonac
	totonaco (Necaxa River)
	tku (Ethnologue: Totonac, Upper Necaxa)

	Southern Central Totonac (Papantla)
	tutunáku, tutunakú, totonaco (Southern Central)
	top (Ethnologue: Papantla Totonac / Totonaco de Papantla)


We are considering the five variants of Nahuatl and the four variants of Totonaco in Puebla State. For each variant we sample at least 20 persons, each with a recorded speech of 20 minutes in average. Thus, the goal will be to obtain a total of 72 hours of recorded speech with approximately 216 transcribed texts, covering both Nahuatl and Totonac, plus 648 translations, including Spanish and English, covering the chosen regional linguistic variants of Nahuatl and Totonac in the state of Puebla.

2.2   Types and Format of Data
The collected data adheres to rigorous technical specifications to ensure quality and utility for computational linguistic analysis. This includes Audio recordings provided in WAV format with a depth of 24 bits at a sampling rate of 96 kHz. Transcriptions and translations are supplied in UTF-8 encoded plain text. Finally, the Annotated data is provided in XML/JSON format, detailing linguistic features and translations at the project website (https://tonallicorpus.com).

2.3   Risk and ethics management

The project follows strict ethics and privacy protocols aligned with institutional, national, and international best practices for research involving human participants, particularly indigenous communities. All participants are recorded under informed consent protocols. For adult participants, written informed consent is obtained prior to any recording activity. In the case of minors, informed consent is obtained from parents or legal guardians, and assent is additionally requested from the minors themselves when appropriate. Consent forms clearly explain the purpose of the project, the nature of the recordings, data usage, storage conditions, and participants’ rights, including the option to withdraw.

In order to mitigate privacy and security risks, data collection is conducted in controlled and safe environments, primarily within public school facilities, and in coordination with local authorities. This strategy reduces exposure to security risks for both participants and research staff. Personal identifying information is kept separate from the raw recordings, and access to the dataset is restricted to authorized project personnel. All digital data are stored in secure infrastructure with controlled access and backup mechanisms.

Regarding institutional approvals, the project is supported by formal authorization processes. Official letters were issued by the public university coordinating the project and submitted to the Mexican Ministry of Education, as well as to municipal authorities (town mayors) in the locations where fieldwork was conducted. These letters formally requested permission to conduct recording activities and to use public facilities, ensuring institutional transparency, legal compliance, and local coordination. Additional risk mitigation measures include adapting fieldwork schedules to institutional calendars, respecting community norms, and maintaining ongoing communication with school administrators and local authorities. Ethical oversight and privacy safeguards will continue throughout the annotation, transcription, and dissemination phases of the dataset.

The project has been designed with a strong emphasis on long-term sustainability, institutional partnerships, and meaningful community engagement, particularly with indigenous language communities. Sustainability is supported through the use of stable and scalable digital infrastructure, including cloud-based storage and web dissemination, which allows the dataset to be preserved, expanded, and maintained beyond the project’s funding period. The corpus is structured to enable future updates, additional annotations, and the incorporation of new recordings or language variants. Institutional support from the public university coordinating the project provides continuity for data curation, hosting, and academic use in future research, teaching, and capacity-building activities.

In terms of partnerships, the project actively collaborates with public institutions and local stakeholders. Formal coordination has been established with the Mexican Ministry of Education, public schools, and municipal authorities, which has been essential for securing recording spaces, ensuring ethical compliance, and facilitating fieldwork. These partnerships strengthen institutional trust and create pathways for future collaborative initiatives related to indigenous language preservation, education, and digital heritage.

Community engagement is a central component of the project’s methodology. Native speakers participate not only as contributors of linguistic data but also as collaborators in transcription and translation processes, ensuring linguistic accuracy and cultural relevance. Fieldwork is conducted in coordination with local communities and educational institutions, respecting local norms, schedules, and priorities. The project also plans to make the resulting dataset openly accessible, allowing communities, educators, and researchers to benefit directly from the preservation and dissemination of their linguistic heritage.

Together, these sustainability, partnership, and engagement strategies ensure that the project’s outcomes extend beyond data collection, contributing to long-term language documentation, community visibility, and responsible knowledge sharing.

3 Instrument design, challenges, and conflicts
Once the aforementioned objectives had been clearly defined, we developed an initial version of the interview guide aimed at collecting data to address three sociolinguistic functions: guided semantic elicitation, personal or traditional narrative, and free conversation. These functions were designed to elicit linguistic material across a set of thematic categories, including family, personal relationships, food, body parts, nature and animals, emotions and feelings, activities and tools, memory and religiosity, everyday life, community and traditions, and personal opinion.

With the functions and thematic categories clearly established, we designed the first interview guide for corpus construction in alignment with the overall objectives of the project.

3.1   Interview guide design and validation
An initial version of the Tonalli Project interview guide (v1.0) was developed to collect training data for Natural Language Processing (NLP) models in Spanish. The instrument was designed to elicit linguistic data through three sociolinguistic functions: guided semantic elicitation, personal or traditional narrative, and free conversation. Each interview had an approximate duration of 20 minutes per participant and was structured into three thematic blocks.

The guided semantic elicitation block focused on core lexical and conceptual domains, including family and personal relationships, food, body parts, nature and animals, emotions and feelings, and everyday activities and tools. The narrative block elicited personal memories and traditional stories related to memory and religiosity. The free conversation block addressed everyday life, community practices and traditions, and participants’ personal opinions regarding language use and transmission.

Following the development of the initial version, the instrument underwent a series of validation and consistency tests from linguistic, anthropological, sociolinguistic, and translation perspectives, including translation into Nahuatl and Totonaco. Collaborative work with native speakers and language specialists was essential for identifying language-specific morphological and grammatical features that are not adequately captured by Indo-European linguistic frameworks.

In addition, iterative dialogue with community members and specialists revealed multiple methodological and logistical challenges related to translation and interpretation in Mesoamerican languages, as well as ethical, contextual, and operational considerations inherent to field-based data collection. Based on these insights, the methodology and the interview guide were revised on four separate occasions. The final version represents a consensus-based instrument that aligns the analytical objectives of the study with the cultural perspectives of the participating communities, integrating both emic and etic approaches.

3.2   Methodological reorientation in the instrument development
As a result of the participation of members of Indigenous communities in the project, we outline below the main considerations that guided the development of the instrument in its final applied version (v4.0). Given that Indigenous languages are transmitted predominantly through oral means, it is essential to stimulate speakers’ cognitive and linguistic processes from the internal logic of their mother tongue. For this reason, the instrument should not be designed in Spanish or English; rather, the interview guide must be constructed from the linguistic and conceptual logic of the target languages.

When explaining the instrument, all instructions must be delivered in the Indigenous language to ensure consistency with participants’ responses. Likewise, the instrument should be administered in the Indigenous language by a native speaker. During the interview process, it is crucial to preserve the natural oral flow of the interviewee, avoiding interruptions even when responses diverge from the predefined category or address topics not directly related to the question. The primary objective is to capture natural speech.

Demographic information (age, gender, community/locality, linguistic variant) and contextual data related to the interview (date, location, relationship with the interviewer) should be recorded at the end of the session to avoid shaping the interaction according to journalistic interview or opinion survey dynamics. Each interview is expected to produce an ideal audio recording of approximately 20 minutes, with a minimum quality of WAV format at 16-bit and 44.1 kHz, along with a metadata file containing speaker information, linguistic variant, gender, age, and thematic context.

The interdisciplinary theoretical–methodological framework guiding the development of the instrument drew on contributions from sociolinguistics, corpus linguistics, ethnographic interviewing, and Natural Language Processing (NLP).

The application of the instrument aimed to obtain the following types of data: extended narrative and descriptive discourse suitable for corpus-based analysis; key grammatical structures; common and culturally significant vocabulary; syntactic, morphological, and semantic variation; and, above all, spontaneous and natural narratives reflecting the oral style and discourse practices specific to each language. Each interview sought to capture approximately 20 minutes of natural speech per participant.

The instrument was structured to fit within the projected 20-minute duration and was organized into five thematic blocks, followed by a final segment dedicated to sociodemographic data. Each block was designed with specific linguistic and anthropological objectives, corresponding anthropological categories of analysis, and sociolinguistic functions. In addition, each question was formulated with a clearly defined purpose aligned with both the broader analytical framework of the project and the sociolinguistic functions associated with each thematic block. The description of each block follows.

3.2.1 Block 1: Introduction and everyday life
This block was designed with the dual objective of capturing fundamental linguistic structures and documenting everyday sociocultural practices. From a linguistic perspective, it aims to elicit basic grammatical constructions, including verb tense usage, pronouns, politeness markers, and descriptive language. From an anthropological standpoint, the block seeks to gather discursive elements that provide insight into daily routines and habitual processes that shape everyday life within the community. Framed within the category of everyday life, the primary function of this block is descriptive, enabling the collection of naturalistic speech that reflects routine activities and lived experience.
Table 5. Description of Block number 1 of the interview instrument: Introduction and everyday life
	Question
	What do we aim to capture?
	Categories and functions

	What do you do on a typical day?
	Daily routine vocabulary and verb structures.
	Everyday life – Description of processes

	What do you like to do in your free time?
	Leisure activities and interests.
	Everyday life – Description of interests

	How are meals prepared in your household?
	Cooking-related technical vocabulary.
	Cooking and processes – Description


3.2.2 Block 2: Family, interpersonal relationships, and community life
This block focuses on the domains of family, interpersonal relationships, and community life, with the aim of eliciting both linguistic and sociocultural information. From a linguistic perspective, it is designed to capture expressions of possession and kinship, the use of local proper names, and descriptive grammatical structures. From an anthropological perspective, the block seeks to collect discursive elements that shed light on the social environment, identity formation processes, and pathways of language acquisition within the community. Situated within the category of socialization and language acquisition, the primary function of this block is descriptive, enabling the documentation of how language is embedded in family structures, social relations, and community practices.
Table 6. Description of Block number 2 of the interview instrument: Family, interpersonal relationships, and community life
	Question
	What do we aim to capture?
	Categories and functions

	Tell me about the members of your family.
	Kinship vocabulary and roles.
	Family and socialization – Description

	How are household tasks organized?
	Division of labor and social roles.
	Family and socialization – Description of processes

	How did you learn to speak your language?
	Metadiscourse on language acquisition.
	Culture and practices – Metalinguistic explanation

	What makes your community different from others?
	Cultural identity and heritage.
	Culture and identity – Opinion and evaluation


3.2.3 Block 3: Nature, animals, and agriculture
This block addresses the domains of nature, animals, and agriculture, aiming to elicit linguistic forms and narratives related to the natural environment and traditional practices. From a linguistic perspective, it focuses on collecting local vocabulary associated with toponymy, flora, and fauna, as well as action verbs and locative expressions. From an anthropological perspective, the block seeks to gather extended narratives that provide insight into environmental knowledge, land use, and ancestral practices. Framed within the category of territory and knowledge, its primary function is explanatory and narrative, allowing participants to articulate culturally embedded understandings of the environment and its role in everyday and ceremonial life.
Table 7. Description of Block number 3 of the interview instrument: Nature, animals, and agriculture
	Question
	What do we aim to capture?
	Categories and functions

	What animals and plants are found in your community?
	Local flora and fauna lexicon.
	Environment – Enumeration and description

	How are they used in daily life or during festivals?
	Practical and ceremonial uses.
	Culture and sociocultural practices – Explanation

	How is the milpa cultivated?
	Agricultural terminology and seasonal cycle.
	Agriculture and processes – Description

	Tell me a story about an important place.
	Extended narratives linked to territory.
	Worldview and territory – Narrative and memory


3.2.4 Block 4: Oral culture and collective memory
This block is devoted to oral culture and collective memory, with the objective of eliciting extended narratives that reflect both linguistic complexity and cultural continuity. From a linguistic perspective, it aims to prompt the production of narratives, myths, and complex syntactic structures, as well as the use of discourse connectors that organize extended speech. From an anthropological perspective, the block seeks to collect discursive material that contributes to understanding collective memory, religious beliefs, and ritual practices. Situated within the category of memory, tradition, and worldview, its primary function is narrative, enabling the documentation of oral traditions and culturally embedded knowledge transmitted across generations.
Table 8. Description of Block number 4 of the interview instrument: Oral culture and collective memory
	Question
	What do we aim to capture?
	Categories and functions

	Tell me about something important that happened in your community.
	Historical narrative.
	History and memory – Narrative

	What advice did elders give you?
	Moral discourse and ancestral knowledge.
	Ethics and worldview – Narrative

	What do you do in your religion?
	Religious practices and rituals.
	Religion and rituals – Description

	How were celebrations held in the past?
	Past vs present festive rituals.
	Culture and rituals – Narrative


3.2.5 Block 5: Opinions, emotions, and future-oriented perspectives
This block focuses on opinions, emotions, and future-oriented perspectives, with the aim of eliciting evaluative and attitudinal discourse. From a linguistic perspective, it is designed to collect modal and hypothetical constructions, as well as expressions of judgment, intention, and desire. From an anthropological perspective, the block seeks to gather data that facilitate the analysis of value judgments and language attitudes held by speakers. Framed within the category of linguistic attitudes, its primary function encompasses opinion, evaluation, and projection, enabling participants to articulate their emotional connections to the language, their views on language use and transmission, and their expectations regarding the future of their community and linguistic practices.
Table 9. Description of Block number 5 of the interview instrument: Opinions, emotions, and future-oriented perspectives
	Question
	What do we aim to capture?
	Categories and functions

	What do you think about Nahuatl?
	Attitudes toward the language.
	Language attitudes – Opinion and evaluation

	How do you feel when you speak it?
	Emotional bond and identity.
	Language attitudes – Opinion and evaluation

	What do you think about more people learning Nahuatl?
	Views on language revitalization.
	Language attitudes – Opinion and projection

	How do you imagine your community in 20 years?
	Future-oriented discourse.
	Future projection – Opinion and projection


3.2.6 Final block: Sociodemographic data
The final section of the interview is dedicated to the collection of sociodemographic information and metadata necessary for subsequent analysis and corpus organization. From a linguistic perspective, this section aims to obtain standardized metadata required for corpus annotation, classification, and retrieval. From an anthropological perspective, it gathers essential sociodemographic data that support contextual analysis of language use across speakers and communities. These questions are administered at the end of the interview in order to avoid influencing the natural flow of discourse, ensuring that the preceding linguistic data remain spontaneous while still providing the necessary contextual information for analytical and cataloging purposes.
Table 9. Description of Final Block of the interview instrument: Sociodemographic data
	Question
	What do we aim to capture?
	Categories and functions

	What is your name?
	Speaker identification.
	Sociodemographic data – Informative

	Where are you from?
	Community/locality.
	Sociodemographic data – Informative

	How old are you?
	Age.
	Sociodemographic data – Informative

	What do you do for a living?
	Occupation.
	Sociodemographic data – Informative

	What do you call the language you speak?
	Self-denomination of language.
	Sociodemographic data – Informative


Taken as a whole, the interview instrument was designed to balance linguistic rigor with cultural sensitivity, enabling the systematic collection of high-quality oral data while respecting community-based communicative practices. Its modular structure, organized into thematic blocks with clearly defined linguistic and anthropological objectives, allows for the elicitation of diverse discourse types ranging from everyday descriptions to extended narratives and evaluative statements. By prioritizing natural speech, sociolinguistic representativeness, and ethically informed fieldwork practices, the instrument provides a robust methodological foundation for corpus construction. This design ensures that the resulting data are suitable not only for linguistic and anthropological analysis but also for future applications in Natural Language Processing and Artificial Intelligence, particularly in low-resource and Indigenous language contexts.

4 Conclusions
This article presented the design, validation, and implementation of a linguistically and culturally grounded interview instrument developed for the construction of TonalliCorpus, a multilingual parallel corpus encompassing multiple Nahuatl and Totonac variants spoken in the state of Puebla, Mexico. By adopting an interdisciplinary framework that integrates sociolinguistics, corpus linguistics, ethnographic methodologies, and Natural Language Processing (NLP), the project addresses persistent gaps in the availability of high-quality linguistic resources for Indigenous languages, particularly those considered low-resource in computational settings.

A central contribution of this work lies in the iterative and participatory development of the interview instrument. Continuous collaboration with native speakers, community members, and language specialists ensured linguistic authenticity, cultural relevance, and ethical responsibility throughout the data collection process. The final version of the instrument (v4.0) achieves a careful balance between emic and etic perspectives, enabling the systematic collection of spontaneous, naturalistic speech while respecting community norms, oral traditions, and local communicative practices. This methodological rigor is essential for producing data that are both scientifically valid and socially responsible.

From a computational perspective, TonalliCorpus constitutes a foundational asset for the advancement of Artificial Intelligence and NLP technologies targeting Indigenous and low-resource languages. The parallel, multilingual nature of the corpus makes it particularly suitable for training and evaluating machine translation systems, multilingual language models, speech recognition and synthesis tools, and cross-lingual representation learning methods. Moreover, the inclusion of multiple regional variants provides a unique opportunity to study dialectal variation, domain adaptation, and robustness in AI systems, challenges that remain underexplored in mainstream computational linguistics.

Beyond immediate technological applications, the corpus supports broader research agendas in computational linguistics, data-centric AI, and responsible machine learning. TonalliCorpus enables experimentation with fairness-aware and inclusivity-oriented AI approaches, helping to mitigate biases that arise from the underrepresentation of Indigenous languages in existing datasets. In this sense, the corpus contributes not only new data, but also new perspectives on how AI systems can be designed to better reflect linguistic diversity and social realities.

Equally important is the role of TonalliCorpus in language documentation, revitalization, and educational innovation. The corpus provides a structured and extensible resource for the development of language learning platforms, digital dictionaries, and culturally grounded educational materials. By supporting both technological and community-oriented use cases, the project reinforces the principle that AI-driven language technologies should serve as tools for empowerment rather than extraction.

In line with these objectives, TonalliCorpus is made freely available under an open-access license, specifically Creative Commons Attribution (CC-BY-4.0), to encourage broad reuse, adaptation, and extension by the research community. The dataset can be accessed at https://tonallicorpus.com, and researchers, developers, and educators are explicitly encouraged to use, cite, and build upon this resource in future work. Open access to high-quality datasets is a critical condition for advancing reproducible research, fostering innovation, and ensuring that the benefits of AI extend to historically marginalized language communities.

In conclusion, this work demonstrates that sustainable and impactful AI technologies for Indigenous language contexts must be grounded in participatory methodologies, interdisciplinary collaboration, and long-term institutional and community engagement. The methodological strategies, interview instrument, and openly licensed dataset presented here offer a replicable and scalable model for ethically informed corpus construction. TonalliCorpus thus represents not only a valuable computational resource, but also a concrete step toward more inclusive, responsible, and socially engaged Artificial Intelligence.

Disclaimers

“The views expressed herein do not necessarily represent those of Lacuna Fund, its Steering Committee, or CENIA.”

Duty to Acknowledge

“This work was carried out with support from lacunafund.org and google.org.”
References
Deance, I. (2022). Akinin: Vida y cotidianidad entre los totonacos (tutunaku) de la sierra. El Errante Editor; Secretaría de Educación Pública; Universidad Intercultural del Estado de Puebla.

Krickeberger, W. (1975). Los totonacos. Talleres Gráficos del Museo de Antropología.

MacKay, C. J., & Trechsel, F. R. (2005). Totonaco de Misantla, Veracruz. El Colegio de México.

Masferrer Kan, E. (2004). Totonacos. Comisión Nacional para el Desarrollo de los Pueblos Indígenas; Programa de las Naciones Unidas para el Desarrollo.

Masferrer Kan, E. (2009). Los dueños del tiempo: Los tutunakú (totonacos) de la Sierra Norte de Puebla. Fundación Juan Rulfo.

Ochoa, L. (Ed.). (1990). Huastecos y totonacos: Una antología histórico-cultural. Consejo Nacional para la Cultura y las Artes.

Oropeza Escobar, M. (1998). Juan Aktzín y el diluvio: Una aproximación estructural al mito totonaco. Instituto Nacional Indigenista.

Palacios Mendoza, E. J. (1940). Cultura totonaca: El Totonacapan y sus culturas precolombinas. El Nacional.

Patiño, C. (1907). Vocabulario totonaco. Oficina Tipográfica del Gobierno del Estado.

Pérez de Arteaga, D. (1962). Relación de Misantla (Rev. & notes by D. Ramírez Lavoignet). Universidad Veracruzana.

Podolsky, P. L. (1987). Fonología del totonaco de Papantla, Veracruz. Universidad Nacional Autónoma de México.

Reid, A. A. (1974). Diccionario totonaco de Xicotepec de Juárez, Puebla: Totonaco–castellano (with R. G. Bishop).

Reid, A. A. (1991). Gramática totonaca de Xicotepec de Juárez, Puebla. Instituto Lingüístico de Verano.

Sahagún, B. de. (1982). Historia general de las cosas de la Nueva España (1st ed. 1577). Porrúa.

Toor, F. (1947). A treasury of Mexican folkways. Crown Publishers.

Torquemada, J. de. (1713). Monarquía indiana (Vols. 1–3). Nicolás Rodríguez Franco.

Tovar de Garibay, M. F., Beltrán G., L., & Abbud D., S. (1981). Los totonacas. Instituto Nacional Indigenista.

Trejo Barrientos, L. (2000). La esposa-perro mesoamericana: Análisis del mito de origen de una comunidad totonaca de la Sierra Norte de Puebla (Undergraduate thesis). Escuela Nacional de Antropología e Historia. https://es.scribd.com/doc/93827885

Troiani, D. (2007). Fonología y morfosintaxis de la lengua totonaca, municipio de Huehuetla, Sierra Norte de Puebla. Instituto Nacional de Antropología e Historia.

MexicanLaws.com. (2025). General Law of Linguistic Rights of Indigenous Peoples. Retrieved January 4, 2026, from https://mexicanlaws.com/culture/linguistic_rights.htm
© Editorial Académica Dragón Azteca S. de R.L. de C.V. (EDITADA.ORG), All rights reserved.
11

[image: image1.jpg]