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Abstract. The purpose of this research is to understand the challenges, opportunities, and implications
associated with the design and use of Artificial Intelligence (Al) tools to preserve the native Quechualanguage
in Peru. We conducted a theoretical analysis regarding how Al could be applied to protecting Quechua. We
also interviewed two Quechua speakers, an expert in the Quechua language, and two experts in language
localization and translation. The conclusion was that Quechua is essential to Peruvian identity; however, its
preservation faces significant challenges. Although there are laws and government projects to promote it
through technology, these have proven ineffective due to a lack of participation from native speakers and
engaging content. Therefore, the inclusion of Quechua in Al tools becomes crucial for its intergenerational
transmission and for non-speakers to learn the language. However, this requires overcoming the digital divide
and the scarcity of linguistic resources. Furthermore, the creation of these tools must guarantee the active
participation of communities, protect data sovereignty, and respect cultural diversity. Moreover, Al does not
replace social interaction or public policies, so collaborative strategies are needed between the government,
the private sector, and organizations that advocate for linguistic rights. Ultimately, success is not measured
by the number of applications created, but by their capacity to empower communities and strengthen the
everyday use of the language.

Keywords. linguistic revitalization, emerging technologies, cultural diversity, intercultural education, digital
decolonization.

La inteligencia artificial para la conservacion de lenguas originarias:
el caso del quechua en Peru

Resumen. El propdsito de estainvestigaciones comprenderlosretos, desafios, oportunidades eimplicancias
asociados al disefio y uso de herramientas de Inteligencia Artificial (IA) para preservar la lengua originaria
quechua en Peru. Para ello, se efectud un analisis tedrico respecto a como la |IA podria ser aplicada para la
preservacion del guechua. Asimismo, se elabord una serie de entrevistas a dos personas quechuas hablantes,
un experto en la lengua quechua y dos expertos en el area de la localizacién y traduccion de idiomas. La
conclusion fue que el quechua es esencial para la identidad peruana; sin embargo, su preservacion enfrenta
retos significativos. Aunque existen leyes y proyectos estatales para difundirlo mediante tecnologias, estos
resultan poco efectivos porque carecen de la participacion de hablantes y de contenidos atractivos. Por ello,
la inclusion del quechua en herramientas de IA se vuelve clave para su transmision intergeneracional y el
aprendizaje de no hablantes. No obstante, esto requiere superar la brecha digital y la escasez de recursos
lingliisticos. Asimismo, la creacion de estas herramientas debe garantizar la participacion activa de las
comunidades, proteger la soberania de los datos y respetar la diversidad cultural. Ademas, la IA no sustituye
la interaccion social ni las politicas publicas, por lo que se necesitan estrategias colaborativas entre Estado,
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sector privado y organizaciones defensoras de derechos linglisticos. En definitiva, el éxito no se mide por
aplicaciones creadas, sino por su capacidad de empoderar comunidades y fortalecer el uso cotidiano.
Palabras clave: revitalizacion linglistica, tecnologias emergentes, diversidad cultural, educacion
intercultural, descolonizacion digital.

Summary: 1. Introduction. 1.2. Research problematization. 1.3. Context of the problem. 2. Research
Methodology. 2.1. Data collection technique and instrument- 2.2. Procedure for collecting and evaluating
information. 3. Results and discussion. 4. Conclusions. 5. Data availability. 6. Declaration of contribution by
authorship.

1. Introduction

According to the National Institute of Statistics and Informatics of Peru (INEI), in Peruvian territory, people who
have anindigenous language as their mothertongue represent more than15% of the country’s total population;
thus, there are a total of 48 languages considered to be indigenous in the country (Quechua, Shipibo, Aimara,
Awajun, etc.) (Cabanillas Vela 2022). And, in recent years, it has been specifically documented that the
indigenous Quechua language of the South American region is in danger of becoming extinct (Pimentel 2021).
Moreover, in 2010, through the document Atlas of the World’s Languages in Danger, UNESCO categorized
Quechua among the indigenous languages that were in danger of disappearing (Moseley & Nicolas 2010).

In the case of Peru, the situation of the possible extinction of this native language is alarming, considering
that Quechua is spoken by about 3 million 375,682 citizens, which represents 13.9% of the total Peruvian
population. And, even though experts have referred to it as a vital language, the varieties it has in different parts
of Peru are in danger of extinction (Quechua of Ancash, Quechua of Huanuco, Quechua of Cajamarca, etc.),
because there are generally no effective actions for its preservation (El Peruano 2021). This is aggravated by
the fact that the people who speak this language are those who suffer the most from poverty and, therefore,
may not have the resources that would allow them to benefit from language preservation actions (INEl 2017a).

The detailed circumstances regarding the danger of extinction of the native Quechua language need to
be addressed since those who speak it are the indigenous populations and their descendants, who have the
right to have their knowledge, history, languages, and writing schemes revitalized, used, disseminated, and
spread from generation to generation. And, although the process of revitalizing their languages and cultures
is not quick, it would be pertinent to promote actions of will and investment, and, above all, actions focused
on the implementation of resources that help such preservation to pursue clear objectives (Choque Bustinza
et al. 2021).

Additionally, in the case of indigenous languages, Al could help document them, making it possible to
develop dictionaries and grammatical structures, or perhaps provide translation of documents. All this,
of course, is complemented by public policies and coordinated projects that would serve to teach these
languages, which could preserve cultural and linguistic variety (Cusilayme Barrantes et al. 2023). It should
also be noted that the possible use of Al to preserve languages such as Quechua will depend, in the first
place, on the Peruvian government. Support for the above is found in the American Declaration on the Rights
of indigenous Peoples (2016), which states that there is an obligation on the part of States to recognize and
respect the linguistic diversity of indigenous peoples. In addition, the document also states that indigenous
peoples have the right to have their knowledge, traditions, and writings preserved, used, revitalized, and
disseminated from generation to generation.

Likewise, if Al is used as an instrument to safeguard an indigenous language, it should be used in such a
way that the ancestral knowledge of the indigenous communities is respected and valued. This means that
the collection and use of information and traditional knowledge of indigenous peoples should be done with
their approval, considering a perspective of preservation and defense of their language and culture (Mamani
Yucra & Quispe Pacco 2022).

However, the fact of resorting to ICTs and emerging technologies to potentially preserve Quechua is
because there have previously been non-computational projects to preserve this language, such as the
Peruvian government’s initiatives with an educational focus on the rural Quechua-speaking population.
Nevertheless, such projects have had some shortcomings, such as a) failure to develop adequate materials
in the Quechua language (due to the lack of inclusion of experts in translation and localization of languages
and Quechua speakers), and b) projects that have not had defined objectives or clear policies that promote
the inclusion of Quechua learning. In contrast, with computational technology initiatives, there has recently
been a significant increase in projects that seek to teach such language through data collection and applying
machine learning procedures with Al; which could be promising for the implementation of text translation
systems or voice recognition systems, although all this is still very limited and has no further scope (Alvarez-
Crespo et al. 2023).

Similarly, it should be noted that applying Al systems to preserve Quechua in Peru could represent a great
challenge because the country still lags far behind in terms of technological infrastructure. Proof of this is that
the government portal with open data for the population has only prospered in 55%, and half of the citizens
do not have access to the Internet (Gomes et al. 2020, cited in Luna 2023). This would reflect that at the state
level, it could be complex to develop digital projects that reach the largest number of Quechua speakers,
constituting a challenge for the possible implementation of Al tools that preserve Quechua.

After the above, the following research question arises: What would be the challenges, opportunities, and
implications associated with the development of Al tools to preserve the native Quechua language in Peru?
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The objective of the research is to understand the challenges, opportunities, and implications associated
with the design and use of Al tools to preserve the native Quechua language in Peru.

1.2. Research problematization

Peru is considered one of the most innovative countries in the Latin American region in Al regulation, with its
National Artificial Intelligence Strategy (ENIA) 2021-2026, and its Law No. 31814 (which sets the conditions to
ensure that Al is developed and used responsibly) (UNESCO 2024). Nevertheless, at the state level, due to
the lack of technological infrastructure, which mostly affects Quechua speakers in poor areas (Casma, 2014),
no solid initiatives have been developed that have Al as a tool for the preservation of Quechua or any other
indigenous language. In addition to the above, according to INEI (2023), only 33% of households considered
poor have internet access, compared to 61.4% of non-poor households. This is even though 94.9% of poor
households in Peru have cell phones, while 97.5% of non-poor households have cell phones. On the other
hand, of the households considered poor, 29.1% own a digital device (either a notebook or a laptop). Of the
households considered as non-poor, 56.7% have such devices. In the case of computers, only 21.2% of
households considered poor have a computer. Meanwhile, 41.4% of households considered non-poor have
such a device (Ministry of Transportation and Communications 2023).

Figure 1. Equipment of ICT devices, by poverty level, 2021. Source: ERESTEL-OSIPTE (2022). Prepared by DGPRC-MTC.
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These statistics are important, considering that the Quechua-speaking population is one located in the
poorest areas, and therefore, the one that would have more limitations to access Al programs that require
the Internet.

Therefore,itwould be understoodthattoimplement Al programs or projectsin Peruthatincludethe Quechua
language, it would first be necessary to work on solving the deficiencies in technological infrastructure, which
is essential if Al is to be used as an ally in the process of linguistic and cultural conservation (Cuadros Rojas
2023).

Why begin to see Al as a possible ally to preserve Quechua in Peru? Well, previously, the Quechua-speaking
population has found many interactive ways to share information in their language through social networks.
However, the population has reported that a constant difficulty is that this information is mostly in Spanish. Also,
it has been found that not all the population has the digital skills to make constant use of these digital tools
(Herrera Corahua 2022). Given this, Al could be a support, since, compared to other technological tools, with Al,
people could communicate effectively just by talking to chatbots, facilitating the practice and dissemination of
languages (British Council 2024).

On the other hand, the few procedures implemented to disseminate, revitalize, and recover native languages
have not effectively contributed to the preservation of such languages. Likewise, a fraction of Peruvian society
does not have a concrete motivation to disseminate and acquire knowledge of native languages and their oral
tradition, and there are no areas in which such languages can be disseminated from generation to generation.
Finally, there is no effective coordination between public and private agents to preserve languages such as
Quechua (Bruno Lépez et al. 2023).

Additionally, it can be said that, if the initiatives developed in the past to preserve Quechuafailed, it was because
they did not include the Quechua-speaking population, nor experts in translation or language localization for the
proper development of materials in Quechua. This is very important, considering that the background of the use
of Al in languages comes from the design of statistical machine translators. This situation gave rise to initiatives
such as the Moses for localization (m4loc) project, whose goal was to adapt statistical machine translation to
the needs of those working in the field of localization (Llerena Garcia 2023), with the participation of experts to
detect translation errors, and thus aim at optimizing localization, which is crucial in the case of translation of
indigenous languages.

Yet, the participation of localizers and translators could also be important if Al systems are to be designed for
the preservation of Quechua because Al is not yet able to understand in detail the circumstances, characteristics,
and social contexts of all languages. This is even more important in the case of indigenous languages, where
data are scarce, which could lead to errors or inaccuracies in sentence structure (Rukiati et al. 2023). And,
this is precisely where localizers could potentially enter a revision procedure. In addition, another challenge of
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this technology would be to include in its design the social, cultural, linguistic, or abilities aspects (Murrugarra
Retamozo 20244, 2024b) of the Quechua-speaking population (Murrugarra Retamozo 2023a); and here, again,
the localizers could be of great help, as well as the population that speaks the language. Additionally, it should be
noted that other Al tools may have deficiencies in pronunciation or in establishing a fluent conversation (Fakher
Ajabshir 2023). This should be adapted according to the social, cultural, and linguistic context of the Quechua-
speaking population.

1.3. Context of the problem

To have a more appropriate context of the problem, about the challenges, opportunities, and implications
associated with the development of Al tools to preserve Quechua in Peru, according to the National Policy
of Native Languages, Oral Tradition, and Interculturality to 2040, in Peru, four factors have made difficult the
dissemination, revitalization, and rescue of native languages, including Quechua, which would be:

— Lack of incentives for both indigenous languages and their oral traditions to be disseminated and
taught among the members of indigenous communities, those who acquired the languages as an
inheritance, and all citizens in general.

— Limited competencies of the main agents to elaborate, administer, and guide the processes of preser-
vation, revitalization, and linguistic rescue.

— Insufficient places for the intergenerational dissemination of indigenous languages and oral traditions.

— Lack of organization of state and private agents to preserve, revitalize, and rescue native languages.

It should also be noted that some specialists have previously documented through dialogues with
representatives of indigenous peoples that Quechua could be considered one of the 26 vital languages;
however, the concern about its vitality comes from the isolation in which many Quechua-speaking indigenous
peoples live, which could endanger its survival. Factors that could endanger the language are related to
the presence of land expropriators, oil companies, people who carry out illegal forestry activities, and more
(Ministry of Education 2013).

Now, for a better precision of where and how many people speak Quechua in Peru, according to the
latest INEI census (2017b), the ten districts with the highest number of people who speak Quechua are in the
department of Lima. Being the district of San Juan de Lurigancho, the one with the highest number of people
who use that language (represented by 10.83 % of the total Peruvian population). The district with the highest
density of Quechua speakers is Chaca, with 98.77% of its citizens. Meanwhile, the province with the highest
density of Quechua speakers is Mariscal Luzuriaga (92.02% of its population). Finally, the highest density of
Quechua speakers per department is for Apurimac, with 69.69% of people who speak this language. However,
it can be said that the increase or decrease in the number of Quechua speakers could change radically at any
time, both in the departments, provinces, and districts (Andrade Ciudad, 2019). This would make it essential
to develop concrete strategies and actions for the preservation of Quechua.

Thus, due to the importance of preserving a language such as Quechua, it would be appropriate that any
action taken as a reference to the Global Action Plan of the International Decade of Indigenous Languages
(UNESCO 2021), to which Peru is a party. This document establishes that to preserve indigenous languages,
it is vitally important to include the participation of native populations through their representatives, as well as
the participation of the public institutions that protect them in preservation actions. To achieve this, it would
be important to empower indigenous populations to help preserve, support, and promote the use of their
languages, which could be achieved through projects that develop their capabilities in the digital world. In
this way, indigenous populations could benefit from the advantages that technologies, such as Al, offer them
in the revitalization of their languages, cultures, and traditions.

Despite the above, it should be noted that at least from the public sector, i.e., the Peruvian government, no
solid Al projects have been found to preserve Quechua that include the support of localization and translation
experts, indigenous populations, and other Quechua speakers. However, some private initiatives are trying
to address this issue. For example, Al tools such as Google Translate or the ChatGPT platform (which uses
generative Al) have developed content with basic elements of Quechua in their systems. Nonetheless, the
deficiency lies in the fact that these tools do not yet have fundamental elements of the linguistic syntax of the
language. However, the novelty could be that, as in the case of English, an Al conversation simulator could
be used to practice Quechua, which is expected to happen in the future (Mendoza Mori 2024). Therefore,
it would be important for the Peruvian State, to promote development, to develop public policies aimed at
fostering innovation (Murrugarra Retamozo 2023b).

Similarly, it should be noted that one of the problems encountered when using Al with indigenous
languages is the limited existence of data on that language, which means that the transcriptions of audio with
Al automatic speech recognition (ASR) tools are not the most appropriate (Zevallos et al. 2022). In addition,
most of the indigenous languages of developing countries are not currently considered by all the companies
developing technologies applied to language. Hence, the exploration of technologies such as Al for their
preservation is scarce (Camacho Caballero & Zevallos Salazar 2020). This situation is occurring in Peru.
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After having carried out the contextualization of the problem, it will be appropriate to examine the legislative
and public policy support in Peru for the preservation of Quechua and the potential linkage of this with the
design and use of Al.

Forinstance, accordingto Table 1, although there are regulations that promote the teaching, dissemination,
and conservation of indigenous languages, these still need to be in line with reality. In other words, objectives
and strategies need to be defined so that indigenous languages are properly incorporated into the
technological area. And, to do so, the problems related to the digital divide should first be solved.

Table 1. Analysis of the Peruvian legislation on the preservation of native languages. Own source

Laws and Regulations

Description

Law No. 29735, which regulates the
use, preservation, development,
recovery, promotion, and
dissemination of the native
languages of Peru and its
amendments.

The importance of native languages in Peru is specified. Therefore, within the framework
of linguistic rights, people must enjoy the necessary guarantees to ensure that their
languages are preserved, developed, recovered, promoted, and disseminated.
Furthermore, the Peruvian State is responsible for carrying out a series of actions
through the Ministry of Education to safeguard indigenous languages, using as an
instrument the Ethnolinguistic Map of Peru, which helps to know the number of people
who speak the different native languages of the country.

Finally, two rights that Peruvians have are highlighted: a) to have the translation tools to
ensure the exercise of their rights. Likewise, b) the right to obtain an education based on
their mother tongue with an intercultural criterion. Thus, it can be inferred that the design
and application of Al tools could serve to guarantee these rights.

Regulations of Law No. 29735, a Law
that regulates the use, preservation,
development, recovery, promotion,
and dissemination of the native
languages of Peru (Supreme Decree
No. 004-2016-MC).

It is specified that indigenous peoples have the right to preserve and promote their
knowledge on various topics, such as education, economics, health, art, etc., which must
also be disseminated by different means. To achieve the above, it is emphasized that
there must be coordinated actions between state institutions, the Ministry of Culture,
and indigenous peoples. In addition, it is mentioned that the Ministry of Education should
coordinate the necessary actions to ensure access to the correct resources for learning
in native languages. Finally, it is emphasized that the Ministry of Culture is in charge of
promoting and implementing the use of technologies to disseminate native languages in
the State media.

Although there is talk of the participation of indigenous peoples in the preservation

and dissemination of their languages (for example, in the media), on the issue of
implementing technologies such as Al or emerging technologies to preserve languages
such as Quechua, there is no precision. It has only been found that it is the Ministry of
Education that coordinates actions to ensure access to correct learning resources in
indigenous languages.

Supreme Decree approving the
update of the Ethnolinguistic
Map: languages of the indigenous
or native peoples of Peru -
Ethnolinguistic Map of Peru
(Supreme Decree No. 009-2021-
MC).

This regulation refers to the Ethnolinguistic Map of Peru, which is an instrument

that contains a series of quantitative and qualitative data on the people who speak
indigenous languages in Peru. The importance of this instrument lies in the fact that it
helps to carry out planning activities regarding the conservation, rescue, promotion,
and dissemination of indigenous languages, depending on the state in which they are
found. Thus, it would be understood that this map is a guide to the actions to be taken to
preserve languages such as Quechua so that the use of technologies such as Al should
be found in independent strategic plans or documents that have taken as a reference
the state of the language (vital, endangered, etc.).

Legislative decree establishing
actions for the protection of
indigenous or native peoples
within the framework of the health
emergency declared by COVID-19
(Legislative Decree No. 1489).

This regulation, issued in the context of the COVID-19 health emergency, aimed to
ensure respect for linguistic rights, especially in the provision of services by public
entities. To this end, it called for the establishment of procedures, tactics, and
measures to preserve, recover, and disseminate indigenous languages, considering
the requirements and needs of indigenous peoples. The above takes into account the
socio-cultural reality of the indigenous population. Although it should be mentioned
that this norm does not mention specific strategies or actions, such as the acquisition
of technologies for communication in native languages in public services. It only
mentions that the Ministry of Culture, the National Council of Science, Technology, and
Technological Innovation, and the universities must promote and favor the conduct of
research and the dissemination of indigenous languages that are at risk of extinction.




374

Murrugarra Retamozo, B. |. Estud. trad. 16 (2026): 369-389

Supreme Decree creating the
Interpretation and Translation
Service in Indigenous or Native
Languages for emergencies
(Supreme Decree No. 012-2020-
MC).

This regulation established the creation of the indigenous or Native Language
Interpretation and Translation Service for emergencies, to ensure that people who
speak an indigenous language have access to assistance from state entities. The three
interpretation and translation mechanisms are:

In-person interpretation: an interpreter who knows native languages is allowed to
communicate with users who are native speakers of such indigenous languages, to
assist them with any request for a public service. All of this requires the people to be in
the same physical location.

Remote interpretation: an interpreter who knows native languages is allowed to
communicate with users who are native speakers of such indigenous languages to assist
them with any request for a public service. All of this is through technological tools such
as cell phones or videoconferencing.

Translation: it is a written service to translate various languages into indigenous
languages. The writing and vocabulary rules are those authorized by the Ministry of
Education.

From the review of the standard, it can be said that these interpretation or translation
systems are those that would be known as classic, still being limited to basic
technological services. That is, there is still no innovation regarding the introduction of Al
systems such as chatbots and similar.

Supreme Decree approving the
National Policy on indigenous
languages, oral tradition, and
interculturality (Supreme Decree
012-2021-MC).

One of the guidelines of this policy is to promote the use, dissemination, and
appreciation of indigenous languages through ICTs. This is because it has been proven
that these technologies dynamize oral communication, which would help the indigenous
population to disseminate and revitalize languages such as Quechua.

Likewise, in this policy, there are reasons why technologies such as smartphones are
important in the preservation of indigenous languages, such as access to the health
system, access to educational opportunities, and having quality information, among
others. And, it has been recognized that this can be stagnated by the digital divide,
which largely harms indigenous peoples. Although it has been mentioned that a series
of strategies must be developed for the preservation, dissemination, and revitalization
of indigenous languages with technologies, the content of this policy, in this regard, is
still novice. Furthermore, there are no further details of concrete and measurable actions
on how technologies such as Al will be used to safeguard and revitalize indigenous
languages (such as Quechua).

No.

In Peru, at the same time, there have been initiatives from the private sector to implement Al applications
ortools inthe Quechualanguage. This would reflect the possibility of preserving and revitalizing this language,
such as, for example, the use of a data registry containing linguistic expressions and words in Quechua.
Below is a description of the projects undertaken to preserve and promote the use of Quechua in Peru.

For example, according to Table 2, private projects are being developed in Peru aimed at preserving and

disseminating indigenous la

nguages. However, it is concerning that, at the state level, there are no projects

that include the design of artificial intelligence systems that incorporate languages such as Quechua.

Table 2. Projects with Al developed in Peru to preserve Quechua. Source: Lopez Linares (2024), Agencia Peruana de Noticias
Andina (2024), Cueva Medina et al. (2024), Ojo Publico (2023), Zevallos et al. (2022), Zevallos et al. (2020)

Project name

Description

Quispe Chequea

It is a digital tool that creates informative verification material in indigenous languages in text
and audio form, including Quechua, so that the Peruvian indigenous population can combat
misinformation. To do this, it uses generative Al tools. What Quispe Chequea does is organize
the data that the user has added textually with the particularities of a verification tool.
Components of the Quispe Chequea Al tool:

a) Production of verified material in text: texts are produced through a content manager that
uses the ChatGPT resources. Here, the user has to enter fragments of information that have
been verified in advance, plus other test components, so that the content manager writes a text.
After the text has been produced, the editor is responsible for reviewing and adjusting it, and
even adding information so that the content is of quality and verified.

b) Audio production in indigenous languages: after the editor has approved the text, the desired
language is chosen, Quechua, for example, and a key is pressed. Then, Quispe Chequea
translates the content and provides an MP3 audio recording, which imitates the story of a
commentator in Quechua.

Challenges and complexities in designing Quispe Chequea:

a. Difficulty in translating information into indigenous languages because translation resources
are restricted.

b. Creation of a translator for Quispe Chequea by developing a database with thousands of
phrases for indigenous languages.

¢. Recording of the phrases in indigenous languages to have a sound bank of almost four hours
per indigenous language (Quechua, Aymara & Awajun), to train the translator so that Quispe
Chequea can transform the texts into audios.

d. To develop the project, experts in journalism, translation, and data science were involved, as
well as developers. This project was supported by the Google News Initiative (Lopez Linares,
2024).

Effectiveness: It produces practical audio content and texts aimed at counteracting
disinformation, although no specific technical performance indicators are provided.

Language policy: With partial support from the Google News Initiative, it aims to expand access
to information in indigenous languages; however, it operates more as a media strategy than as a
well-integrated public policy, and community participation remains limited (Ojo Publico 2023).
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It is an avatar developed with Al capable of presenting news in Quechua through the Letras
TV Willakun channel, for the university population of the Universidad Nacional Mayor de San
Marcos in Peru. To create lllariy, the Al tool Dall-E from OpenAl was used, which produces
images from texts. lllariy would have an accuracy of between 50% and 80% in Quechua
pronunciation.

The avatar narrates the news in Quechua, thanks to the fact that a phonetic template of
Quechua words is introduced to the D-ID system (Al platform), causing audios to be produced,
or what would be the voice of lllariy narrating the news.

Procedure for creating lllariy:

a. With Dall-E, an image of a woman with particularities of the Andean population of Peru was
produced.

b. For lllariy to speak fluently in Quechua, D-ID (a platform that allows images to be given

life without movement) was used, making the image of the woman speak based on textual
instructions.

c. A phonetic template was created with words in Quechua, but the wording was done with
words from the Spanish language.

d. Then, the words were inserted into the D-ID database so that lllariy could speak. For this, a
series of tests was previously carried out so that the sound of the words emitted by this avatar
was similar to Quechua.

Challenges and complexities in the design of lllariy:

a. A phonetic template for Quechua was created because the text-to-speech Al platforms did
not contain the indigenous language.

b. Constant verification must be carried out regarding whether the news is narrated coherently
and whether the sound is adequate (Lopez Linares, 2024).

Effectiveness: It generates content in Quechua fluently under the supervision of linguistic
specialists; it has achieved a wide presence on social media and institutional platforms.
Language policy: It seeks to promote the visibility of the language and combat technological
discrimination. It has institutional support, although direct interaction with indigenous
communities is not evident (Agencia Peruana de Noticias Andina, 2024).

lllariy

This project aims to create a Quechua-to-Spanish translator using the Automatic Speech
Recognition (ASR) approach, employing the HTK (Hidden Markov Model Toolkit) and the
Siminchikkunarayku audio corpus.
Quechua-Spanish translator Effectiveness: It exhibits a word error rate (WER) of 12.70% in Southern Quechua, indicating
with ASR solid performance for a language with limited resources.
Language policy: It promotes the protection of linguistic rights and digital inclusion, although
it faces obstacles such as a lack of funding and the absence of a state regulatory framework
(Zevallos et al. 2020).

This project has two components:

a) A Transformer-based neural machine translation (NMT) model with LMfusion for translating
from Quechua to Spanish.

b) QuBERT, a Bidirectional Encoder Representation from Transformer (BERT) - which is a
monolingual model for Southern Quechua. It uses Named Entity Recognition (NER) and part-of-
speech (POS) tagging.

Effectiveness: The NMT model shows promising results, although specific figures are not
provided.

QuBERT, on the other hand, achieves between 71% and 74% on the F1 metric for named entity
recognition (NER) and between 84% and 87% for part-of-speech tagging (POS), demonstrating
performance comparable to that of systems designed for languages with a larger number of
speakers.

Language policy: Its objective is to promote intercultural communication and contribute to
language preservation, but it does not incorporate clear mechanisms for the active participation
of the communities (Cueva Medina et al. 2024, Zevallos et al. 2022).

NMT Transformer + QUBERT

On the other hand, an important point to consider in this research is that there are serious challenges
in developing Al language models for indigenous languages, including Quechua. This is due, for example,
to the lack of available data for training such models. Currently, the data for these languages may be less
than 10 million tokens. This prevents the construction of large-scale language models that perform optimally
(Berment 2004).

In addition, a fundamental variable for maximizing the performance of language models with limited data
is the quality of tokenization. This is important to mention because, according to Rust et al. (2021), linguistic
tokenizers tend to oversegment words in minority languages, excessively dividing lexical units and hindering
effective learning. Another aspect to highlight is that if the tokenizers were adapted to each language, the
performance in natural language processing tasks would be enhanced.

If this issue is not addressed, it would be difficult to produce accurate linguistic representations, leading
to unreliable translations and a reduced ability to generalize these translations to new contexts or dialectal
variations (Rust et al. 2021, Zhang et al. 2020).

Furthermore, failing to resolve this problem could restrict speech recognition and text generation through
Al, making it impossible to include common and unique expressions from each community in these systems
(Cusilayme Barrantes et al. 2023). Additionally, the cultural aspect of how people who speak these languages
interact with their worldview may not be captured by Al, since it is a tool that organizes data quantitatively
(Lucas et al. 2025).

Likewise, while Al may help to quickly document and teach indigenous languages, this does not guarantee
their long-term sustainability. Such sustainability is ensured by the frequency with which the language is
used in the communities and the level of commitment to its use through public policies. In other words, Al
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is a helpful tool, but not a motivator or guarantor of the social interaction that people have with a language
(Sharma 2025).

It must also be emphasized that translating with Al systems is not simply showing what words look like
in another language; it is reflecting the worldview of the people who speak it, their cultural references,
and their communication processes. In other words, it involves contextualization. If these aspects are not
considered in such tools, the translations will be empty and erroneous (Azizov 2024). In this sense, it can be
said that translations that are usually done without considering these cultural contexts result in distortions in
communication (Anik et al. 2025).

What’s more, it should be consideredthat someresearchindicatesthat,onthe contrary, Alwould exacerbate
inequalities, as it would impose notions alien to those that indigenous communities are accustomed to. This
produces an exclusion in which, in many cases, the participation of indigenous populations is simulated, but
without involving them in the design. Nor is it guaranteed that the communities have sovereignty over their
data, and their language is used only for experimentation. Similarly, the lack of intercultural communication
and the ignorance of the needs of these populations show that Al would only serve as a project whose
priority is metrics. This, of course, leads to a disregard for the cultural and pedagogical processes of each
community. Furthermore, although the creation of materials in indigenous languages may be perceived as a
benefit of Al, if there is no constant cooperation and cultural adaptation of what is produced, the use of such
technology could be seen as invasive. Therefore, the notion of revitalization should not be measured by the
number of Al applications created for these languages, but rather by their ability to transfer power, strengthen
their community use, and preserve the social ties that sustain the languages in their environments (Lewis et
al. 2024, Blayone & Mykhailenko 2025, Perera et al. 2025, Soylu & Sahin 2024, Zhu et al. 2024).

Based onwhat has beendiscussed sofarinthe research,the question arises: whyisitimportantto preserve
a language like Quechua in the world using Al? While it might be thought that revitalizing this language is
essential only in local terms (Peru), this is not entirely true, as its influence is transnational and linked to global
dynamics. A clear example of this is what Mendoza Mori & Sprouse (2023) demonstrated, showing that the
language is spreading to the United States through diasporas. This is supported by programs such as the
Quechua Alliance, which promotes linguistic education and cultural affirmation. Kvietok & Hornberger (2023)
have also emphasized the need to implement policies that recognize the transnational effect of Quechua
due to its presence in the United States and Ecuador, reflecting the linguistic and social diversity of the
Andean language.

Similarly, Hornberger & Coronel-Molina (2004) have stated that Quechua is a language present in six
nations, which makes it necessary to consider its revitalization from a transnational perspective. Furthermore,
the authors have indicated that the migration of people who speak this language is changing linguistic
interaction; therefore, technologies must consider these aspects and incorporate diverse variants and
contexts.

Moreover, Zavala & Andrade Ciudad (2023) have discussed the existence of innovative Quechua activism,
where young people express their views on the State digitally. Given this, it can be said that Quechua is a
language that must be addressed within the context of globalization, since it already has a digital presence
and is even used in academic settings (Haboud Bumachar & Narvaez Burbano 2022). What the authors have
expressed leads to the conclusion that the revitalization and preservation of Quechua through Al cannot be
seen as an isolated or solely local issue, but rather as a global and inclusive one.

Subsequently, understanding the preservation of Quechua in the digital world with Al also involves
highlighting the exact role that translation plays here. The answer lies in the fact that virtual translators are
currently using Al systems at an accelerating pace (machine translators). This is fundamental in the case of
the preservation of indigenous languages because it must be understood that the practice of translating
with such tools does not only depend on linguistic codes, but also incorporates cultural aspects, identity, and
access to these systems. In the case of machine translators, thanks to Al, the way in which people can access
languages and generate content in various languages has expanded. However, these translators can also
tend to standardize expressions, since priority is usually given to more general linguistic variants. Therefore,
it has been suggested that their use should incorporate mechanisms that include working with communities
that are aware of the cultural diversity inherent in each language (Sarvaiya 2025, Mager et al. 2023).

From a translation studies perspective, this can be understood as the act of translating certain languages
or terminologies being a political and cultural decision that has an impact on linguistic rights (especially in
indigenous languages). Therefore, the presence oftranslators (localizers) and native speakers of the languages
is a conditional factor in ensuring that Al serves to preserve languages and that machine translation does not
merely lead to a reductionist standardization (Mager et al. 2023, Pinhanez et al. 2024).

It should also be noted that machine translation of indigenous languages presents ethical issues that
need to be addressed, such as informed consent, data ownership, permissions, and even how indigenous
representation is projected through such translation (Mager et al. 2023). This reinforces the point made in
the previous paragraph about the need for cooperation from native speakers and localization experts. Their
involvement should be present from the data collection stage to its validation to avoid biases and extractive
practices (Pinhanez et al. 2024).

This previous statement is because, in general, people’s right to protect their data must be safeguarded
(Murrugarra Retamozo 2022), especially against technologies like Al that have demonstrated risks (Murrugarra
Retamozo 2024c), such as, for example, unauthorized access and manipulation (Murrugarra Retamozo
20244d). It is also important to prevent situations of digital violence (Murrugarra Retamozo 2023c) that may be
experienced by those who express themselves in their own languages through digital platforms.
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Finally, for machine translators to include the various variants of Quechua, localization is also required
to address the management of different terminologies and their equivalents in digital environments
(educational materials, interfaces, etc.). Similarly, in this translation and localization process, it is necessary
to avoid arbitrarily imposing a single rule on which variant to use; instead, the use of the different variants
that exist should be prioritized (Rios 2015, Font Llitjos et al. s.d.). In the specific case of Quechua, there are
advances in technological architectures called Transformers, which allow for morphological segmentation
and semi-supervised tactics (based on Al) to incorporate variants, in addition to web interfaces that allow for
the translation of Quechua into Spanish (Cueva Medina et al. 2024).

2. Research methodology

The proposal to address the research is through the realization of a study that includes a set of interviews. The
interviews include two (2) Quechua speakers, one (1) person who specializes in teaching Quechua in Peru, and
two (2) experts who work in localizing indigenous languages for technologies. Ideally, these people, through
their knowledge, will express their opinions and perspectives related to the challenges, opportunities, and
implications of the development of Al tools to preserve native languages such as Quechua in Peru.

In this study, we applied a qualitative approach. This is because, in addition to collecting detailed data
provided by the subjects interviewed, as well as the environment that surrounds them, we aimed to carry
out an interpretation of said information. (Younas et al. 2023). In other words, the interaction with Quechua
speakers, experts in localizing native languages for technologies, and the person experts in the development
of materials and projects for the promotion and preservation of Quechua in Peru, will allow us to know what
their points of view are about the problem studied.

Regarding the research method, we applied the ethnography because it helps to establish an interaction
with the study participants, making it easier for them to reflect on themselves and their experiences.
Additionally, using this technique is appropriate because it allows for establishing a closer and more open
relationship with the interviewees’ environment (Di Feliciantonio 2023).

Likewise, we used the case study design because this design examines the problem in detail with the
people involved in it. Additionally, one of the particularities of this design implies that a population and what
happens in it could be studied. Also, it must be remembered that a case study helps to describe a problem
in detail in its real environment, which is why it becomes a descriptive-level study (Priya 2021). All this is what
we intended with this research by taking the problem of the danger of extinction of Quechua in Peru as a real
issue, using evidence about the language, the actions undertaken to safeguard it, and the potential use of Al
in that context.

2.1. Data collection technique and instrument

In the project technique, we used semi-structured interviews, which help to know the less visible elements of
reality, formulating questions for the research participants (Belina 2023). That is, the aim is not only to review
bibliographic materials that portray the situation of the Quechua language in Peru and how its vitality can
be preserved with Al, but also to interview people who know what circumstances such a language is going
through in the country. To do so, we added the view of a specialist in the design of materials in Quechua and
the localization experts.

2.2. Procedure for collecting and evaluating information

First phase: we prepared the questions for the semi-structured interview to understand the challenges,
opportunities, and implications associated with designing and using Al tools to preserve the indigenous
Quechua language in Peru.

Second phase: we contacted the interviewees via email and WhatsApp to schedule virtual interviews via
Zoom. The goal was that they would provide testimonies based on their experiences. The interviews lasted
approximately thirty (30) minutes per participant. We conducted the interview stage between July and August
2024.

Third phase: for the analysis of the responses provided by the interviewees, we structured the data from
the interviews with Quechua speakers and Quechua experts into five (5) sections. We also structured the data
from the interviews with the localization experts into five (5) sections. Next, the method for evaluating the data
consisted of three (3) stages: 1) the summary of the data, 2) the structuring of the textual information, and 3)
the analysis of the results. In stage number one (1), we organized the data collected through the inductive-
deductive method, which, through reasoning, helps to move from a particular knowledge to a more general
one (Rodriguez Jiménez & Pérez Jacinto 2017). Next, we categorized the data through a logical criterion, and
finally, we structured the information.

The sections into which the information was grouped were for each group of interviewees. The following
were included: First group (Quechua speakers and Quechua experts): I. Perspective on the situation and
preservation of Quechua in Peru, Il. Implementation of technology programs and projects, including Artificial
Intelligence, to preserve native languages, such as Quechua in Peru, lll. The role of Artificial Intelligence in the
preservation of native languages, such as Quechua in Peru, IV. Understanding of the possible use of Artificial
Intelligence technologies by the population to preserve native languages such as Quechua in Peru, and V.
Artificial Intelligence as a factor of inclusion and promotion of multiculturalism in the preservation of Quechua
in Peru. Second group (localization experts): I. Perspective on the use of Artificial Intelligence in localization
and translation, Il. The role of Artificial Intelligence in the preservation of native languages, such as Quechua



in Peru, lll. Implementation of technology programs and projects, including Artificial Intelligence, to preserve
indigenous languages, such as Quechua in Peru, IV. Understanding the potential use of Artificial Intelligence
technologies by the population to preserve indigenous languages such as Quechua in Peru, and V. Artificial
Intelligence as a factor of inclusion and promotion of multiculturalism in the preservation of Quechua in Peru.

Table 3. First group of interviewees - Quechua speakers from Peru and a Quechua expert. Own source

Identification of the interviewees Country Profession or occupation
Interviewee 1 Peru EIB teacher
Interviewee 2 Peru EIB teacher
Interviewee 3 Peru Quechua expert

* EIB (Intercultural Bilingual Education system of Peru).

Table 4. Second group of interviewees - people with expertise in localization or translation. Own source

Identification of the interviewees Country Profession or occupation
Interviewee 4 Brazil Localization expert
Interviewee 5 Zimbabwe Localization expert

3. Results and discussion

The research findings are divided into two groups. The first group contains a summary of the interview
responses from Quechua speakers and an expert on Quechua teaching in Peru. The second group contains
a summary of the interview responses from experts in localizing indigenous languages for technology. With
eachresult of those interviews, we are elaborating a discussion of the answers following the scientific method,
which will be compared with the results of other investigations.

First group: Quechua speakers and an expert in Quechua.

Perspective on the situation and preservation of Quechua in Peru

Result 1: Quechua is a current language in Peru that reinforces the country’s cultural identity. Its
strengthening and revitalization are important to respect the linguistic rights of the Quechua-speaking
population.

Discussion of the result 1: Quechua is among the 48 vital indigenous languages of Peru. Its importance
lies in the fact that it allows us to learn about the history and culture of Peru, and it is increasingly common
to hear this language in universities. And, although the data from the last census in 2017 indicate that it is
in danger of extinction, currently in rural areas, Andean families are teaching the new generations to speak
Quechua, letting them know that they have linguistic rights that must be respected.

In this regard, Interviewee 2 (2024) stated the following:

I do not consider [Quechua] to be in danger of extinction, because one of the threats to this was dis-
crimination, which made many parents not teach Quechua to their children, but that is now changing.

About this, Torres Verano & Romero Zanabria (2022) mentioned that the dissemination of Quechua is not
only important for the Quechua-speaking population but also because it allows preserving the cultural richness
of a country where several languages converge. This is also relevant to what has been found in the opinion of
Zuna Llanos (2017), who pointed out that to promote Quechua, it is important to have specialized instruction in
its teaching and thus disseminate knowledge in that language.

Result 2:Foryears, Quechua speakers have suffered discrimination, making preserving and disseminating
their language difficult. However, currently, there are ways to disseminate Quechua, giving it the importance it
deserves. But there are still some difficulties at the state and private levels in preserving the language.

Discussion of the result 2: Previously, there was a lot of marginalization towards Quechua speakers for
speaking their language, which, fortunately, with the Intercultural Bilingual Education system of Peru (EIB),
is being overcome. Currently, Quechua speakers can find work as interpreters, translators, and creators of
materials in Quechua. Likewise, through social networks, the new generations are spreading the language
and helping to revitalize it. However, at the state level, there are still difficulties in preserving and disseminating
Quechua, such as inefficient laws and public policies that limit the inclusion of Quechua in people’s daily
lives. Likewise, at the private level, when projects are undertaken to teach Quechua, there is no specialization
in the materials and audiovisual content produced.

In light of this, Interviewee 1(2024) expressed:

The Quechua speaker has been marginalized; it has been forbidden to speak Quechua. It is important
to be able to strengthen our national cultural identity as Peruvians and to find our roots and history. The
work of the [Peruvian] government through the EIB is commended.
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This finding coincides with Silva (2023), who considers that it is important to have Quechua in the
educational system, but for this to be effective, attention must be paid to developing public policies with
an intercultural focus. This will help to ensure the validity of Quechua and, therefore, Peru’s cultural identity.
Furthermore, according to Blacido (2016), although policies for the inclusion of this language have been
developed, they are still weak because they have not been able to transcend to vindicate Quechua.

Implementation of technology programs and projects, including Artificial Intelligence, to preserve
native languages, such as Quechua in Peru

Result 3: The Peruvian government has developed technology projects and programs to teach and
disseminate Quechua. However, initiatives to incorporate Quechua in technology do not usually include
Quechua speakers, and technological applications that include the Quechua language are not dynamic.

Discussion of the result 3: The Peruvian government has implemented technologies so that Quechua-
speaking students can strengthen their communication skills in that language, with Quechua applications
such as CHACHAS and WINAY. The Peruvian government has also provided tablets. Similarly, to teach
Quechua on Peruvian television, the RIMAYNINCHI program was included, and an application was created to
promote trade between Quechua-speaking consumers and producers. All of this has been complemented by
initiatives by the Peruvian Government to teach Quechua under the EIB, training teachers to teach Quechua
and strengthen their pedagogical skills in the language. In allusion to this, Interviewee 1(2024) expressed:

In the educational field, started in 2016-2017, an EIB service accompaniment program, Intercultural Pe-
dagogical Support Companion (ASPI), where the competencies of teachers who teach Quechua have
been strengthened (...). From the government, there are programs, such as virtual courses in Quechua,
so that bilingual teachers continue to strengthen their communication skills.

However, it seems that the initiatives to create technologies in Quechua are done just to comply because
they do not work with Quechua speakers for their development. In addition, the applications that are created
are not so dynamic, making those who are learning the language bored, which would make it seem that more
investment is needed for these projects. As Interviewee 2 (2024) said: “In the government, there is basic support,
such as tablets, for rural areas (...). There are applications in Quechua, but they are not so dynamic, and it does
not motivate carrying out activities in those applications.”

Regarding this finding, Huamani Huamani (2019) expressed that the EIB policy helps students residing in rural
areas to receive a quality education, which at the same time allows for preserving the indigenous legacy that
corresponds to them through knowledge imparted in indigenous languages. However, Herrera Corahua (2022)
found that Quechua-speaking students could lose their language because the EIB does not have effective
policies for teaching Quechua, and the projects created are more idealistic than real.

Result 4: At the governmental level, there are still no projects to develop Al tools that include the Quechua
language. The obstacles are the low budget to implement technology projects to preserve this language and the
non-inclusion of Quechua speakers and experts in the development of such Al tools.

Discussion of the result 4: At the state level, there are still no Al projects to preserve Quechua; there are only
proposals that are developed by the teachers themselves, such as the KIPI robot of a Peruvian teacher. When
teaching Quechua, teachers use their own Al resources to create illustrations and materials in Quechua. One of
the obstacles to implementing Al projects in Quechua is the low budget allocated by the Peruvian Government
to the EIB. There is also no institutional support to investigate how Al can include Quechua for its teaching, nor
training for people who are experts in the creation of Al to learn Quechua and thus develop tools considering
the contexts of Quechua speakers. Ideally, the Peruvian State would provide more budget to include an agenda
with Al projects to preserve Quechua, and that this be done with periodic audits. It is also necessary to include
Quechua speakers and language specialists in the development of this technology. Regarding this, Interviewee
2 (2024) noted the following:

At the Peruvian government level, we would be at zero to develop Al projects to preserve Quechua.
There are proposals from teachers, such as a teacher who made stories in Quechua using Al for illus-
trations, but these are individual proposals. | also use Al in my school to do activities, but it does not
come from MINEDU or training to do something with Al.

The same general perspective from this finding is addressed by Rafael Pérez et al. (2019), who argue
that the use of Al applications would assist in preserving indigenous languages to be preserved. This also
highlights the opportunity to call on indigenous communities to collaborate in the design of these tools, thus
generating social and cultural integration.

Result 5: To develop Al tools that integrate Quechua, it would be essential for the Peruvian State to work
in collaboration with private institutions developing Al technologies that are already creating Al programs that
include Quechua. And it must be ensured that such cooperation is efficient and swift.

Discussion of the result 5: Technology companies developing Al have been doing a good job in trying
to include Quechua. Such is the case of the applications created to learn this language, such as the SIMI
application in Bolivia, or the QichwaDic dictionary. Some universities have designed an audio bank with
thousands of hours of voice in Quechua to use in a translation program. However, Interviewee 3 (2024) noted
that: “There is no public or private institutional support that provides advice and auditing of these Als, there
are no research centers in Quechua with research agendas in Quechua and with a budget to create Al in
Quechua and teach it”. Therefore, the Peruvian Government must approach these private institutions and
establish an articulated collaboration plan, so that Quechua is taught, disseminated, and strengthened with
Al. Also, the Peruvian State should communicate to these institutions the objectives and scope of Al projects
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in Quechua. Nevertheless, due to state bureaucratic issues, this collaboration with private institutions and
technology companies may be hindered. Therefore, if such cooperation is to exist, it must tend to be fast and
efficient and always include the perspective of Quechua speakers.

This finding is similar to that presented by Aguilar Santiago & Garcia Zufiga (2023), who stated that
for some time now, digital projects have been working on incorporating indigenous languages, either by
governmental or private initiatives that wish to progress in the application of PLN in this field. Such initiatives
have been aimed at an inclusive approach to indigenous languages, or more importantly, have been
proposed by the indigenous communities to preserve their languages and transmit their cultures. Similarly,
the collaboration between private institutions and the States, where native languages abound, is something
that should be highlighted based on what was stated by Llanes Ortiz & Huiza Capo (2023), who pointed out
that it is imperative to test whether the technological resources implemented in these languages will be
adequate or not, due to the operating costs, the quality of connectivity, the Internet access that exists in the
communities where the technologies will be used and the use that will be made of them. This undoubtedly
requires collaborative work with the indigenous populations as well.

The role of Artificial Intelligence in the preservation of native languages, such as Quechua in Peru

Result 6: Al can help as a recording tool for the recovery and strengthening of Quechua.

Discussion of the result 6: Language must be inserted into technology, and the best way to do this is with Al,
which allows us to create various digital resources in Quechua. Likewise, as a recording medium, Al could serve
to transmit this language intergenerationally, so that people learn Andean customs, uses, and knowledge. In
addition, it must be considered that since Al is a discursive product of text, voice, or audiovisual material, the way
to test whether the representation of Quechua made in this technology meets expectations is for each of those
who participate in the development team of Al programs in Quechua to know the language. Thus, Interviewee 2
(2024) mentioned the following:

[Al technologies] are means of recording. Previously, the original languages were of oral tradition, with some textile sources
or signs in nature, and that is how the language was transmitted. But now, with the implementation of writing, [the language]
can be recorded, and with technology, even more.

This finding is very much in line with Cruz (2021), who revealed that technologies such as Al can help
increase the glossaries of minority languages. For example, translators using Al systems will speed up the
process of revitalizing and preserving a language, while automation systems will help make texts consistent
and coherent, alleviating the work of localizers. As an example, the use of PLN in indigenous languages is
important because of the ability of these systems to process, understand, evaluate, and produce human
language. This could be used to design digital dictionaries with indigenous words, detect patterns in
indigenous grammar, and analyze the grammatical structures of these languages. PLN can also record the
grammar of indigenous languages and develop translation systems to disseminate indigenous languages
(Metaversos Agency 2024).

Understanding of the possible use of Artificial Intelligence technologies by the population to
preserve native languages such as Quechua in Peru

Result 7: Developing Al tools in Quechua would be beneficial for non-Quechua speakers to learn the
language and the Andean reality. As for Quechua speakers, they could strengthen their knowledge of their
language in interactive ways with such technological tools.

Discussion of the result 7: Non-Quechua speakers who have Spanish as their mother tongue could
learn Quechua with Al and the Andean reality, because this tool provides a more dynamic way of learning.
It has been shown that using digital tools creates more fruitful learning, especially for children, because
they can then teach the knowledge they have learned to their family members, so that they can also learn
Quechua. Concerning this, Interviewee 2 (2024) said: “l think it is a very valuable tool, as long as you have the
guidance and know how to use it, to create and generate many things from the native languages, the Andean
cultures”. In addition, Al would allow those who are learning the language not to have to go into a community
to acquire the language. For Quechua speakers, using Al devices would be a nice experience because Al in
Quechua will allow them to strengthen their knowledge of their language with interactive elements that are
adapted to their realities and contexts.

This finding coincides with the study by the Fund for the Development of Indigenous Peoples of Latin
America and the Caribbean and the Regional Observatory for the Rights of Indigenous Peoples (2020),
where it was stated that indigenous languages have been occupying places in the youth sphere due to their
dissemination in social networks such as YouTube, Facebook, Instagram, and even digital apps. This situation
has also allowed the dissemination of content related to the importance of implementing revitalization
strategies. About the use that Quechua speakers could make of Al, the research by Chavez Angeles et al.
(2020) has argued that the use of technologies by indigenous peoples would allow them to disseminate their
knowledge to non-speakers of their languages, and that, at the same time, indigenous populations would
learn to make use of technologies. This would ensure that an intercultural approach is established through
the exchange of knowledge.

Result 8: Among the obstacles for people to use Al to preserve Quechua are the digital divide, the few
initiatives to add Quechua to Al, and the lack of inclusion of Quechua speakers or experts in Quechua in the
design of technologies such as Al.

Discussion of the result 8: If Quechua speakers living in rural areas wanted to use Al in their language,
they would have difficulties related to the digital divide, such as poor connectivity, lack of light, lack of
electronic devices, etc. Another difficulty that would be encountered in preserving Quechua is that, for the
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most part, the resources with which Al is designed are in English or Spanish, and there are no resources or
data in Quechua for Al. On the other hand, there could be some difficulty in understanding Quechua in Al if
this tool is developed with little participation from Quechua speakers and Quechua experts, because in many
cases it is common to see that Quechua technologies are only developed with technicians and not including
the Quechua-speaking population. In this regard, Interviewee 3 (2024) stated the following:

The main limitation for the state to create Al to preserve Quechua is the absence of technical teams
of people who master the Quechua language, that is to say, they do not know Quechua. Those who are
trained in Quechua should do so through scientific knowledge that allows them to create Al.

Such findings are consistent with what Anaya Figueroa et al. (2021) found in their study, which revealed that, in
theruralareawhereindigenous language speakers live, technological or non-technological materials orresources
are adapted and even elaborated by teachers because, when they are provided by the government, they are not
adapted to the reality of the population. At the technological level, the authors stated that if technological tools
(such as Al) are provided in indigenous languages, the lack of technological infrastructure, the shortage of digital
equipment, and the issue of connectivity must also be solved. As Jiménez Deferia (2024) rightly pointed out, the
use and application of Al in indigenous education are complicated by the inequalities faced there, such as the
lack of access to cutting-edge technologies, which reflects the lack of opportunities.

Artificial Intelligence as a factor of inclusion and promotion of multiculturalism in the preservation
of Quechua in Peru

Result 9: Incorporating Quechua in Al would make Quechua speakers feel included, empowering them
to show the importance of their language, which would also make them feel that they are represented in the
technology.

Discussion of the result 9: It has been shown that Quechua is a language that is at the level of other
languages, making there increased research to include it in academic spaces and the development of
technologies. Therefore, thinking about the design and use of Al tools that contain Quechua would give it
the space that this language deserves, making Quechua speakers feel that they exist and are present. The
best way to achieve this would be through the promotion of projects and applications to teach Quechua, and
always with initiatives that come from the Peruvian State. As Interviewee 1(2024) rightly said: “Nowadays it is
already common to hear in [different spaces]. We are assimilating and respecting the linguistic richness and
expressions of our variants.

Regarding the transcendence of including Quechua in Al, it can be mentioned what Basualdo & Gémez
(2018) referred to, who expressed that learning Quechua reinforces Peruvian cultural identity. Moreover,
preserving such language has a valuable meaning, since it represents the millennial knowledge, values,
and concepts of the ancestors of Peruvians, which must be taken care of. Moreover, due to technologies,
indigenous populations have acquired the option to raise their voices, communicate through social networks,
disseminate information, preserve their histories, make their cultures known, and revitalize their languages,
thus allowing them to get involved in political and social causes (Pefuelas Peharroya 2022).

Result 10: Including Quechua in the A would imply demonstrating that in Peru, all cultures, including
Andean culture, are important. In this way, the prejudices that have been held against Quechua speakers
would also be set aside, and to achieve this, public policies are required.

Discussion of the result 10: Incorporating Quechua in Al tools would reflect that in Peru, all cultures,
including the Andean one, are relevant; and for this reason, this language should be present in all instances,
such as technology. According to Interviewee 3 (2024): “In the private sector, some universities have taken
the initiative to establish an audio bank with thousands of hours of Quechua speech for use in an effective
translation program”. For example, today it is young people who are inserting Quechua in digital spaces,
showing that Peru is a multicultural country and that their linguistic rights matter. And, if the Peruvian
Government were to develop effective public policies so that Al applications and programs are developed in
Quechua, this would, in turn, contribute to normalizing those indigenous languages that can also be present
in these spaces and thus preserve their vitality.

Inthis case, the study by Pozo Quimi et al. (2024) showed thatthe inclusion of indigenous languages in digital
spaces would make it possible to overcome linguistic and geographical barriers to understanding between
societies. This is because, when these languages are disseminated, a sense of empathy and respect for the
populations that speak these languages is produced, thus generating an environment of cultural exchange.
Hence, the importance of policies that help the dissemination of these languages. Similarly, the inclusion
of indigenous languages is important because it allows communion and creates bonds of support with the
indigenous locality, also because the inclusion of these languages in digital spaces helps to have broad
and varied perspectives, which enables reconciliation between the Andean and Western worlds (Ferguson &
Sidorova 2023).

Second group: is experts in localizing indigenous languages for technologies.

Perspective on the use of Artificial Intelligence in the area of localization and translation

Result 1: In the area of language localization, Al has been used because of its advantages, such as speed
of translation and glossary creation, facilitating the work of localizers. However, in the case of the localization
of minority languages (such as Quechua), there is still not much content that helps to localize properly.

Discussion of the result 1: In the area of language localization, different types of Al tools have been used
for a long time, allowing the creation of glossaries, identifying repeated words, and providing quick answers
in translations, which has facilitated the work of localizers. In addition, Al has helped to give consistency to
the terms of various languages. However, there are disturbing aspects regarding minority languages, and it
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is that in Al tools, there are still no resources that allow understanding the context of such languages. The
above would reflect a lack of common commitment to generate resources that help minority languages have
greater participation and representation in the world of technology. As Interviewee 4 (2024) rightly said: “If we
talk about the application of Al in localization, we have already been using different types of Al (...)".

The referred finding coincides with what Sanchez (2024) found, that, in indigenous languages such as
Mayan, there is not enough public data to aggregate to Al, which would also be the case for Quechua. For
example, Mager et al. (2024) in their research found that the implementation of automatic translators in the
case of indigenous languages is essential for people who speak these languages to communicate easily.
However, they reported that the problem in implementing machine translation in these languages is not only
due to the availability of data but rather to the diverse dialect variations in these languages, orthographic
complexity, and intricate morphology, among others.

Result 2: Al in the area of localization presents challenges, such as overconfidence in using large linguistic
models (LLMs) for translation, and the exclusion of minority languages. But there is also an opportunity, such
as a genuine inclusion process for people to use LLMs to translate their languages, which should be done by
including the voices of localization experts.

Discussion of the result 2: Currently, there is an excessive application of Al LLMs to translate various
languages, not considering that these tools do not yet have full knowledge of the context and cultural nuances
of the languages they translate. Interviewee 5 (2024) stated that: “[There is] overdependence on a technology
that is still learning or cannot learn the context and cultural nuances”. In addition, minority languages still
need to be included, and the accessibility problems that using Al represents for certain people (who could
contribute to validating the translation done by LLMs) need to be solved. Meanwhile, opportunities to use Al
in this area include ensuring that there is an investment dedicated to improving the translation systems that
use Al and the genuine inclusion of languages in Al systems. All of this must be done by ensuring that, when
these types of technologies are developed for localization, localizers and people in charge of translation
are integrated. This is so that they can express their suggestions on how to improve Al and thus reduce the
inherent biases it has.

This coincides with Urrere (n.d.), who mentioned that the lack of governmental support for the preservation
and dissemination of indigenous languages makes it difficult to integrate linguistic data into the digital world.
In addition, this lack of support also means that, if linguistic data is found, it is not entirely reliable because it
does not have the correct validation, as may be the case with LLMs. Similar perspectives were portrayed by
Murrugarra Retamozo (2025), who expressed that the development of Al technologies in language teaching
presents difficulties linked to the operation of such systems because the fact that Al models are mostly
trained in predominant languages restricts the ability of such systems to understand the contexts of other
languages.

The role of Artificial Intelligence in the preservation of native languages, such as Quechua in Peru

Result 3: Al could preserve Quechua, but the Quechua-speaking population would need to be consulted
if they want their language to be included in such technology. In addition, the Quechua-speaking population
would have to validate the content created for their knowledge to be protected.

Discussion of the result 3: If Quechua-speaking populations are contacted to create a record of
their language, to later insert it into tools such as LLMs, Al could serve to preserve Quechua. However, it is
necessary to include Quechua-speaking people and ask them if they want to be seen, and if they want their
knowledge (culture and values) to be shared with technologies such as Al. And, if this population accepts,
only then can content and registration of their languages be created, always ensuring that the population
validates what is elaborated. Given this, Interviewee 5 (2024) stated that “[There are] access issues for people
who could contribute more deeply to building the space and technology in a way that is beneficial to the end
user”. Validation and consultation with the Quechua-speaking population is important because, currently, Al
is being used to harm, as with the biases it has, calling into question whether the language would be safer in
the spaces of the Internet.

Such evidence coincides with Meighan’s (2021) claim that the role of technology as a revitalization
mechanism needs to pay attention to how technologies are being fed with indigenous language data, who
are developing these technologies, and how they will be used. This premise is because, many times when
these tools are developed, indigenous populations are not taken into account, and the creation of these
technologies tends to have a capitalist and imperialist approach. About this, Pinhanez et al. (2024) mentioned
in their research that, in addition, for Al systems to be fed data in indigenous languages, the permission of the
communities that speak those languages must be obtained for the use of such data.

Implementation of technology programs and projects, including Artificial Intelligence, to preserve
indigenous languages, such as Quechua in Peru

Result 4: The implementation of technologies such as Al that include Quechua represents a great
opportunity to create a database with essential elements of the language, which will allow its preservation.

Discussion of the result 4: Al can be used to create a database containing vocabulary, sentence grammar,
and real content in Quechua, and insert this into the LLMs. All of this could be achieved if the localizers work
together with the indigenous populations, because their authorization must be obtained to create content in
their language. In response, Interviewee 4 (2024) alluded that: “[It is necessary] to contact the communities
(-.) and local organizations that work to preserve the languages to use Al and thus have a library of written
content or records of spoken Quechua”. This will allow languages to be preserved for future generations
through documentation and personalized language learning with the help of Al; clearly, by training indigenous
populations to use them.
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Concerning the aforementioned finding, according to Ajani et al. (2024), websites such as the Living
Languages Institute for Endangered Languages are supporting projects that seek to create technologies that
bring together materials and resources that serve to document indigenous languages. A key example of the
use of linguistic data from indigenous peoples is the case of the Te Reo language (Polynesian language), for
which automatic speech recognition systems have begun to be developed. The project has been developed
thanks to the technological resources promoted by NVIDIA NeMo and NVIDIA A100 Tensor Core GPU (Lee
2024).

Result 5: Among the drawbacks of the implementation and use of Al to preserve Quechua are: the
limited participation of indigenous populations to incorporate Quechua in Al, the scarcity of linguistic data in
Quechua, and the linguistic complexity of Quechua.

Discussion ofthe result 5: There may be drawbacks to the implementation and use of Al tools in Quechua
if their development is not done with the consent of indigenous populations. It should be considered that,
when creating a tool that contains their language, they should be invited to participate so that the existing
content reflects their contexts and practices. To this, Interviewee 5 (2024) mentioned:

If concerted efforts are made, Al can serve to preserve native languages. This requires an inclusive
process in which native language speakers choose to go online to be seen, heard, and share their
culture, values, and systems with the world.

And, if companies like Google or other technological giants only decide to borrow some content written in
Quechua from the Internet, and then extrapolate it to generate content in Quechua, that is not correct. This is
because the ownership of indigenous data is not being respected. The above also reveals the existence of a
scarcity of data and linguistic complexity of Quechua, which could be corrected by including these populations
to create true content of the language.

Regarding, Le Mur & Moya (2024) proposed that including indigenous languages in Al systems should
be done to form more diverse groups, which include indigenous communities; this would also help to curb
biases in linguistic data. In addition, requesting permission from indigenous communities for the use of their
linguistic data is an essential aspect if technologies are to be implemented with these languages because
many times the licenses with which their use is authorized tend to violate the linguistic human rights of these
communities, not conforming to the parameters of the digital economy that requires the granting of such
permissions (Moshagen et al. 2024).

Understanding the potential use of Artificial Intelligence technologies by the population to
preserve indigenous languages such as Quechua in Peru

Result 6:People can learnlanguages such as Quechuathrough Al, as long as the design of this technology
is validated by the indigenous populations that speak these languages.

Discussion of the result 6: People can learn indigenous languages using Al tools, if it is done well. For
example, when Indigenous languages are implemented in LLM systems, constant validations must be carried
out with the participation of indigenous populations to ensure that the content in Quechua is correct and to
see if the LLM models are learning the characteristics of the language. This will allow people to learn these
languages easily using personalized learning platforms and translation tools. As Interviewee 4 (2024) rightly
expressed: “That is why [when developing Al technologies with indigenous languages, developers] should
go back to the communities, and this should be done repeatedly to validate the content created in Quechua”.

This finding coincides with what was referred to by Olaare (2024), who suggested that platforms that
include indigenous languages must have the cooperation of the native communities. This would allow these
populations to communicate and narrate their experiences, creating at the same time a digital linguistic
repository that would help to feed the Al. This also coincides with Vorecol's (2024) statement that joint work
between linguists, software development companies, and indigenous populations can contribute to having
individualized technologies that portray the socio-cultural contexts of such populations. Such technology
development could not only revitalize indigenous languages but also promote an intercultural approach.

Result 7: The challenges for Al to be used to learn and preserve languages such as Quechua are the
need for a commitment from technology companies to develop Al tools in indigenous languages, the need
for public policies for the inclusion of indigenous languages, and the promotion of respect and inclusion of
indigenous populations in the development of technologies in their languages.

Discussion of the result 7: A true commitment is needed from technology companies to create Al
tools that preserve indigenous languages. This is because, although these companies can invest money to
develop these tools, their priority is always based on the predominant languages. Therefore, for indigenous
languages to be included, there should be more work on public policies designed to incorporate languages
such as Quechua. In addition, it would have to be seen that these tools are accessible, are created without
bias, and protect the ownership of linguistic data. All of this implies that indigenous populations participate in
the development of these technologies in their languages. On this, Interviewee 5 (2024) expressed:

A world where deepfakes and Al are used to harm calls into question whether language is safer in spa-
ces where Al exists. But this is precisely why indigenous populations are involved in the development
of these technologies in their languages.

A similar assessment is found in the research of Santaella (2021), who pointed out that tools such as Al
are replete with data from the global north. However, what technology companies should do is include data
from Latin America and the Caribbean in the development of these technologies. This would help improve the
region’s production chain at the technological level. In this regard, Mescua Figueroa et al. (2024), emphasized
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the development of public policies for digital inclusion, governments have to consider allocating a properly
planned budget that responds to the demands of the population.

Artificial Intelligence as a factor of inclusion and promotion of multiculturalism in the preservation
of Quechua in Peru

Result 8: The inclusion of Quechua in Al tools can be a factor of inclusion for Quechua speakers in the
technological space, promoting the preservation of the language through its teaching. However, more interest
is required from technology companies to insert indigenous languages into Al tools.

Discussion of the result 8: Al can promote the inclusion of Quechua speakers and therefore help
preserve that language. This can be done by empowering indigenous populations to participate in projects in
which their language is included in technology. This would lead to a better appreciation of the culture of these
people and would even improve the quality of education because it would be possible to learn in indigenous
languages with Al. However, it is currently seen that many technology companies are not interested in
adding more indigenous languages or in dialoguing with indigenous populations to include their languages.
However, it is indeed necessary to preserve such languages and work with organizations that advocate for
the inclusion of indigenous languages and thus curb localization biases; this will allow us to respond to local
emergencies in indigenous languages. Regarding this, Interviewee 5 (2024) commented: “It is important for
localization organizations to have a voice and influence at the table to convey concerns about Al use to
technology developers and ways to improve it.”

Similar in opinion to this finding were Soylu & Sahin (2024), who mentioned that technology developers
should be involved in the development of Al technologies in indigenous languages. This will also require
political support with the participation of indigenous people and educational entities. A clear example of
organizations that advocate for the preservation and revitalization of indigenous languages in the digital
world is The Language Conservancy, an organization that, in cooperation with linguists and teachers, has
developed technological applications that keep such languages alive.

Result 9: Including Quechua in Al tools could foster multiculturalism, and this requires joint work with
indigenous populations, collaboration with organizations that promote the design of Al tools that include
indigenous languages, and public policies for the inclusion of these languages in technologies such as Al.

Discussion of the result 9: If we work with indigenous populations and organizations that promote
the development and translation of Al tools in Quechua and other indigenous languages, of course, Al can
promote multiculturalism. The above will be achieved if there are public policies in this regard. For example,
Interviewee 4 (2024) stated:

| think we have to make our voices heard, make the voices of these communities heard as much as
possible, so that when something is implemented, they are not able to ignore an important part of the
population. So, public policies are the way to achieve that.

In addition, indigenous populations must be trained to use Al tools to promote intercultural dialogue and foster
the preservation of cultural diversity. In all this, no language will be excluded, while at the same time challenging
the dominance of the dominant languages and cultures.

In this regard, Quintero (2020) mentioned that indigenous languages should be included in public
policies related to education and technology. At the same time, indigenous communities must be involved
so that they cooperate in the design and use of technologies in their languages. This is important to prevent
the disappearance of these languages and to preserve the worldviews and cultures that have often been
silenced. On the other hand, Bernal Camargo & Murillo Paredes (2016) found that in Latin America, there is a
need for an appropriation of technologies that is not reduced to mere entertainment, but that serves as a tool
for progress, particularly for populations classified as marginalized and relegated.

4. Conclusions

First: Quechua is a vital language, and its preservation is necessary as an element of conservation of the
national identity of Peru. In addition, with new technologies, people are taking charge of spreading this
language, contrary to previous years when there was a lot of discrimination for using Quechua. Likewise,
it should be noted that at the state level, there are laws and public policies that are not very efficient in
including Quechua in technologies, and at the private level, there is little specialization in developing content
in Quechua.

Second: Although the Peruvian State has carried out projects and programs in technologies that help to
spread and learn Quechua, such actions have not been the most optimal. The main problems of the above
have been that when this content is developed, it is done without the participation of the Quechua-speaking
population and experts in the language. Additionally, the projects that are done in Quechua are not usually
attractive or dynamic for learning the language. Meanwhile, in the development of Al tools in Quechua, no
concrete actions have been found by the Peruvian Government to include this language in this technology.
Therefore, the State should also rely on the private sector to carry out collaboration and create Al tools that
spread Quechua.

Third: It is necessary to create Al tools that include Quechua, since, in this way, the language could be
preserved. By implementing Al tools with Quechua content, the Peruvian Government would encourage the
language to be transmitted from generation to generation.

Fourth: With the implementation of Al tools in Quechua, non-Quechua speakers could learn Quechua,
while Quechua speakers could reinforce their language and thus transmit and teach it. However, there are
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difficulties in potentially using this technology if the problems that Peru has regarding the digital divide, the
scarce development of Quechua content in technologies, and the lack of participation of the Quechua-
speaking population in the development of Al technologies in Quechua are not solved.

Fifth: Developing Al technology in Quechua would encourage the inclusion of Quechua-speaking people,
making them feel included and empowered. Likewise, it would promote multiculturalism because by including
Quechua in Al tools, it would be shown that all cultures, including the Andean one, are important.

Six: Although Al tools are being used in the localization sector to help translate applications or programs
into various languages, in the case of those considered minority languages, this still presents limitations.
For example, there are no Al tools that fully understand the social and cultural contexts of such languages,
because linguistic resources are scarce.

Seven: If Al tools are to be created that contain content in Quechua, the participation of Quechua
speakers must be included to validate that content. What’s more, the participation of the Quechua-speaking
population must be encouraged because it is their knowledge that will be incorporated into a digital tool, so
the ownership of indigenous data must be protected. In addition, it would be necessary for localizers to also
participate in making corrections and validations of Al tools that contain languages such as Quechua, due to
the level of specialization that these people have.

Eight: If good Al tools are developed that include information in Quechua, people can learn the language.
However, itis necessaryforthe technology companies that create these digitaltools tocommittoincorporating
minority languages. This is essential because having Al tools with content in Quechua will encourage learning
the language, and the Quechua-speaking population to feel represented. To achieve this, it is also necessary
to work with organizations that advocate for linguistic rights and for localizing minority languages. Likewise,
public policies are required that encourage the inclusion of Quechua in Al tools.

Nine: The integration of Al into the preservation and revitalization of Indigenous languages, such as
Quechua, represents a significant opportunity, but it also poses complex challenges that extend beyond
the technological realm. While Al can facilitate documentation, translation, and teaching, its effectiveness
depends on the availability and quality of data, the suitability of the tokenizers, and the inclusion of dialectal
variations. Without these elements, the system risks producing inaccurate translations and distorted cultural
representations.

Ten: Beyond the technical aspects, linguistic revitalization demands a culturally sensitive approach that
respects the worldview of the communities and guarantees their active participation in the design of the
tools. Al cannot replace social interaction or public policies that ensure the sustainability of languages in
their natural environments. Furthermore, the global dimension of Quechua, evidenced by its presence in
diasporas and digital spaces, requires transnational strategies that acknowledge its diversity and avoid
extractive practices.

Eleven: Machine translation and localization are processes that involve political and ethical decisions.
For Al to truly contribute to linguistic preservation, it must be developed in cooperation with native speakers
and translators, guaranteeing informed consent, data sovereignty, and respect for cultural diversity. In short,
revitalization should not be measured by the number of applications created, but by their capacity to empower
communities, strengthen community use, and maintain the social bonds that sustain the life of the languages.
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section.

6. Declaration of contribution by authorship

The conceptualization, methodology, software, validation, formal analysis, research, resources, data curation,
writing - original draft, writing - review and editing, visualization, supervision, and administration of the project
were carried out by Brenda Isabel Murrugarra Retamozo.

References

Agencia Peruana de Noticias Andina (2024, March 2020). lllariy, avatar de inteligencia artificial de San Marcos,
cumple 1 afio. Andina. https://andina.pe/agencia/noticia-illariy-avatar-inteligencia-artificial-san-mar-
cos-cumple-1-ano-978933.aspx

Aguilar Santiago, César Antonio y Garcia Zuniga, Hamlet Antonio (2023). Tecnologias del lenguaje aplicadas
al procesamiento de lenguas indigenas en México. Lingliistica y Literatura, 44(84), 79-102. https://doi.
org/10.17533/udea.lyl.n84a04

Ajani, Yusuf Ayodeji; Oladokun, Bolaji David; Olarongbe, Shuaib Agboola; Amaechi, Margaret Nkechi; Rabiu,
Nafisa & Bashorun, Musediq Tunji (2024). Revitalizing Indigenous Knowledge Systems via Digital Me-
dia Technologies for Sustainability of Indigenous Languages. Preservation, Digital Technology & Cultu-
re, 53(1), 35-44. https://doi.org/10.1515/pdtc-2023-0051

Alvarez-Crespo, Abraham, Miranda-Salazar, Diego & Ugarte, Willy (2023). Model for Real-Time Subtitling from
Spanish to Quechua Based on Cascade Speech Translation. In Proceedings of the 15th Internation-
al Conference on Agents and Atrtificial Intelligence (ICAART 2023), Lisbon, Portugal. https://www.scite-
press.org/Papers/2023/117833/117833.pdf

Anaya Figueroa, Tania; Montalvo Castro, Jorge; Calderdn, Adolfo Ignacio & Arispe Alburqueque, Claudia
(2021). Escuelas rurales en el Peru: factores que acentuan las brechas digitales en tiempos de pandemia


https://andina.pe/agencia/noticia-illariy-avatar-inteligencia-artificial-san-marcos-cumple-1-ano-978933.aspx
https://andina.pe/agencia/noticia-illariy-avatar-inteligencia-artificial-san-marcos-cumple-1-ano-978933.aspx
https://doi.org/10.17533/udea.lyl.n84a04
https://doi.org/10.17533/udea.lyl.n84a04
https://doi.org/10.1515/pdtc-2023-0051
https://www.scitepress.org/Papers/2023/117833/117833.pdf
https://www.scitepress.org/Papers/2023/117833/117833.pdf

386 Murrugarra Retamozo, B. |. Estud. trad. 16 (2026): 369-389

(COVID-19) y recomendaciones para reducirlas. Educacion, 30(58), 11-33. https://doi.org/10.18800/educa-
cion.202101.001

Andrade Ciudad, Luis (2019). Diez noticias sobre el quechua en el ultimo censo peruano. Letras (Lima), 90(132),
41-70. https://doi.org/10.30920/letras.90.132.2

Anik, Mahfuz Ahmed; Rahman, Abdur; Wasi, Azmine Toushik & Ahsan, Md Manijurul (2025). Preserving Cultur-
al Identity with Context-Aware Translation Through Multi-Agent Al Systems. Arxiv, 1-10. https://arxiv.org/
abs/2503.04827

Azizov, Dilshat (2024). From idioms to Algorithms: Translating Culture-Specific Expressions in Al Systems. Iconic
Research and Engineering Journals, 7(10), 543-551. https://www.irejournals.com/paper-details/1708158

Basualdo Ricapa, Sandia M., & Gomez Tacuri, Luzmila (2018). Aprendizaje del quechua y autoestima en los
estudiantes de la Institucion Educativa “Andrés Bello Lopez”- Quilcatacta, 2017 [Bachelor’'s Thesis].
Universidad Nacional Daniel Alcides Carridn. http://repositorio.undac.edu.pe/bitstream/undac/334/4/
T026_20901274 _T.pdf

Belina, Aleksandra (2023). Semi-structured interviewing as a tool for understanding informal civil society. Vo-
luntary Sector Review, 14(2), 331-347. https://doi.org/10.1332/204080522X16454629995872

Berment, Vincent (2004). Méthodes pour informatiser les langues et les groupes de langues « peu dotées»
[Doctoral dissertation]. Université Joseph Fourier. https://tel.archives-ouvertes.fr/tel-00006313

Bernal Camargo, Diana Rocio & Murillo Paredes, Axel David (2016). El acceso de los pueblos indigenas a
las tecnologias de la informacion y la comunicacion en Colombia: ¢inclusion o exclusion social y politi-
ca? Derecho Y Realidad, 10(20). https://doi.org/10.19053/16923936.v1.n20.2012.4862

Blacido, Ruth (2016). La situacion del quechua en el Peru y su inclusion en el sistema educativo. In Univer-
sidad de Lima, School of Communication (Ed.), Concurso de Investigacion en Comunicacion (pp. 230-
242). Universidad de Lima. https://repositorio.ulima.edu.pe/handle/20.500.12724/4743

Blayone, Todd & Mykhailenko, Olena (2025). Using Digital Technologies for Indigenous Sociocultural Ad-
vancement in an Era of Al: A Systematic Critical Synthesis. Preservation, Digital Technology & Culture,
54(2),135-157. https://doi.org/10.1515/pdtc-2024-0086

British Council (2024). Inteligencia artificial y ensefanza de idiomas. https://n9.cl/xmbz3n

Bruno Lopez, Mercy; Vivanco, Rafael & Pérez Albela Stuart, Ruperto (2023). Kushikuy, disefio de tarjetas
educativas para la ensehanza-aprendizaje de palabras basicas en quechua. Zincografia, 7(13), 5-23.
https://doi.org/10.32870/zcrv7i13.178

Cabanillas Vela, Brigitte (2022). El estado peruanoy las lenguas originarias en la actualidad. Lengua y Socie-
dad, 21(1), 265-279. https://dx.doi.org/10.15381/lengsocv21i1.23092

Camacho Caballero, Luis & Zevallos Salazar, Rodolfo (2020). Lingtistica computacional para la revitalizacion
y el poliglotismo. Letras (Lima), 91(134), 184-198. https://dx.doi.org/10.30920/Ietras.91.134.9

Casma, Julio César (2014). Discriminados por hablar su idioma natal. World Bank. https://n9.cl/cwfrub

Chavez Angeles, Manuel Gerardo & Fernandez Tapia, Joselito (2020). Etnografia cuantitativa. Revitalizacion
linglistica y difusion de las tecnologias digitales en municipios de Oaxaca, México. Alteridades, 30(59),
111-121. https://doi.org/10.24275/uam/izt/dcsh/alteridades/2020v30n59/Chavez

Choque Bustinza, Jeannette Marisa; Cornejo Valdivia, Gabriela; Zela Payi, Nelly Olga & Ticona Mamani, Mar-
tha (2021). Revitalizacion de la expresion oral quechua como segunda lengua utopia o realidad. Hori-
zontes Revista de Investigacion en Ciencias de la Educacion, 5(20), 183-192. https://doi.org/10.33996/
revistahorizontesv5i20.263

Cruz, Hilaria (2021). Las tecnologias de Reconocimiento Automatico de Vozy su incorporacion a los métodos
de transcripcion de lenguas indigenas. Anales de antropologia, 55(2), 13-22. https://doi.org/10.22201/
iia.24486221e.2021.77857

Cuadros Rojas, Emerson Julio (2023). La Inteligencia artificial como herramienta para conocer las comuni-
dades indigenas Wampis y Awajun. Revista Intercultural Manguaré, 2(2), 21-32. https://doi.org/10.55996/
manguarev2i2.162

Cueva Medina, Beatrice; Tuco Casquino, Gabriel Fabrizio & SullaTorres, José (2024). Development of a neural
machine translation model optimized with BERT for translation from Quechua to Spanish. In Proceed-
ings of the 22nd LACCEI International MultiConference for Engineering, Education and Technology, San
José, Costa Rica. https://doi.org/10.18687/LACCEI2024.1.1.1636

Cusilayme Barrantes, Helfer Rudel; Paredes Calatayud, Edith Fernanda, Supo Gutierrez, Jose Antonio et al.
(2023). Estrategias de inteligencia artificial para la conservacion de lenguas quechua y aymara en el
contexto peruano. In Flavio Aparecido de Almeida (Coord.), A pedagogia em espacos ndo escolares: os
desafios do ato de educar (pp. 31-43). Cientifica digital. https://dx.doi.org/10.37885/231014828

Di Feliciantonio, Cesare (2023). “l guess | really survived many crises”: On the benefits of longitudinal ethno-
graphic research. Area, 1-8. https://doi.org/10.1111/area. 12886

El Peruano (2021, August 27). El 13.9% de la poblacién del Peru tiene como lengua materna el quechua.
https://n9.cl/g16al

Fakher Ajabshir, Zahra (2023). A Review of the Affordances and Challenges of Artificial Intelligence Technol-
ogies in Second Language Learning. Technology Assisted Language Education, 14), 111-130. https://doi.
org/10.22126/tale.2024.10104.1028

Ferguson, Jenanne & Sidorova, Evgeniia (2023). The usage of indigenous languages as a tool for meaningful
engagement with northern indigenous governments and communities. Th School of Public Policy Publi-
cations (SPPP), 16(1), 1-42. https://doi.org/10.11575/sppp.v16i1.75839


https://doi.org/10.18800/educacion.202101.001
https://doi.org/10.18800/educacion.202101.001
https://doi.org/10.30920/letras.90.132.2
https://arxiv.org/abs/2503.04827
https://arxiv.org/abs/2503.04827
https://www.irejournals.com/paper-details/1708158
http://repositorio.undac.edu.pe/bitstream/undac/334/4/T026_20901274_T.pdf
http://repositorio.undac.edu.pe/bitstream/undac/334/4/T026_20901274_T.pdf
https://doi.org/10.1332/204080522X16454629995872
https://tel.archives-ouvertes.fr/tel-00006313
https://doi.org/10.19053/16923936.v1.n20.2012.4862
https://repositorio.ulima.edu.pe/handle/20.500.12724/4743
https://doi.org/10.1515/pdtc-2024-0086
https://n9.cl/xmbz3n
https://doi.org/10.32870/zcr.v7i13.178
https://dx.doi.org/10.15381/lengsoc.v21i1.23092
https://dx.doi.org/10.30920/letras.91.134.9
https://n9.cl/cwfrub
http://doi.org/
https://doi.org/10.33996/revistahorizontes.v5i20.263
https://doi.org/10.33996/revistahorizontes.v5i20.263
https://doi.org/10.22201/iia.24486221e.2021.77857
https://doi.org/10.22201/iia.24486221e.2021.77857
https://doi.org/10.55996/manguare.v2i2.162
https://doi.org/10.55996/manguare.v2i2.162
https://doi.org/10.18687/LACCEI2024.1.1.1636
https://dx.doi.org/10.37885/231014828
https://rgs-ibg.onlinelibrary.wiley.com/authored-by/Di%C2%A0Feliciantonio/Cesare
https://doi.org/10.1111/area.12886
https://n9.cl/g16al
https://doi.org/10.22126/tale.2024.10104.1028
https://doi.org/10.22126/tale.2024.10104.1028
https://doi.org/10.11575/sppp.v16i1.75839

Murrugarra Retamozo, B. I. Estud. trad. 16 (2026): 369-389 387

Font Llitjés, Ariadna; Levin, Lori & Aranovich, Roberto (s.d.). Building machine translation systems for Indi-
genous languages. https://www.cs.cmu.edu/~aria/Papers/FontAranovich_CILLA2_mapuche_quech-
ua%282%29.pdf

Fund for the Development of Indigenous Peoples of Latin America and the Caribbean & the Regional Obser-
vatory for the Rights of Indigenous Peoples (2020). Informe Regional: Revitalizacion de Lenguas Indige-
nas. Pueblos e idiomas indigenas en América Latina y El Caribe: situacion actual y perspectivas. https:/
www.ordpi.org/wp-content/uploads/2021/03/Informe-Regional-Lenguas-Indigenas-Derechos-Inter-
cult-2.pdf

Haboud Bumachar, Marleen & Narvaez Burbano, Daniela (2022, 16 de noviembre). Lenguas minorizadas ha-
cialaglobalizacion: El caso del Quechua/Kichwa/Runa simi/shimi. Oralidad Modernidad. https://oralidad-
modernidad.org/wp-content/uploads/Marleen-Haboud-Dani-Narva%CC%81ez-Nov.16.2022-Comple-
to_compressed.pdf

Herrera Corahua, Juan Bautista (2022). El uso de las TIC en la EIB como herramienta para la revitalizacion del
quechua. Lengua y Sociedad, 21(1), 463-479. https://dx.doi.org/10.15381/lengsoc.v21i1.22494

Hornberger, Nancy & Coronel Molina, Serafin (2004). Quechua language shift, maintenance, and revitaliza-
tion in the Andes: the case for language planning. International Journal of the Sociology of Language,
2004(167), 9-67. https://doi.org/10.1515/ijs1.2004.025

Huamani Huamani, R. (2019). Estrategias para el fortalecimiento de la lengua originaria (Quechua) en ninos(as)
de EIB- Nivel Inicial N°283 Santa Rita [Bachelor’s Thesis]. Universidad San Ignacio de Loyola. https:/re-
positorio.usil.edu.pe/server/api/core/bitstreams/aeed1c29-d6d6-4bd0-88a4-d7597a004b90/content

Jiménez Deferia, Bladimir (2024). Uso y Aplicacion de la Inteligencia Artificial en el Entorno Educativo Indige-
na. Ciencia Latina Revista Cientifica Multidisciplinar, 8(4), 10805-10812. https://doi.org/10.37811/cl_rcm.
v8i4.13227

Kvietok, Frances & Hornberger, Nancy H. (2023). Bringing the language forward: engagements with Quechua
language planning and policy: A tribute to Nancy H. Hornberger. International Journal of the Sociology of
Language, 2023(280), 1-12. https://doi.org/10.1515/ijsl-2022-0017

Le Mur, Rozenn & Moya Sanchez, Eduardo Ulises (2024). El discurso de la inteligencia artificial sobre los
indigenas Mexicanos: sesgos y estereotipos en chat GPT. In Lizy Navarro Zamora et al. (Coords.), In-
teligencia Atrtificial y Comunicacion (pp. 58-84). RIA Editorial. https:/www.researchgate.net/publica-
tion/385654568_El_discurso_de_la_Inteligencia_Artificial_sobre_los_indigenas_mexicanos_sesgos_y_
estereotipos_en_Chat_GPT

Lee, A. (2024, June 16). Maori Speech Al Model Helps Preserve and Promote New Zealand Indigenous Lan-
guage. NVIDIA. https://resources.nvidia.com/en-us-global-public-sector/te-hiku-media-maori-spee-
ch-ai

Lewis, Jason Edward; Whaanga, Hémi & Yolgormez, Ceyda (2025). Abundant intelligences: placing Al with-
in Indigenous knowledge frameworks. Al & Society, 40, 2141-2157. https://doi.org/101007/s00146-024-
02099-4

Llanes Ortiz, Genner & Huiza Capo, Ana (2023). Iniciativas digitales para lenguas indigenas. UNESCO. https://
unesdoc.unesco.org/ark:/48223/pf0000388256

Llerena Garcia, Ernesto (2023). Software traductor estadistico de lenguas nativas de Colombia: Caso lengua
Embera katio. BEOIBERISTICA - Revista De Estudios Ibéricos, Latinoamericanos Y Comparativos, 7 (1),
263-78. https://doi.org/10.18485/beoiber.2023.71.13.

Lopez Linares, César (2024, February 27). Proyectos de IA generativa producen noticias en lenguas indigenas en
Peru. Latam Journalism Review. https://n9.cl/26gn2

Lucas, Miguel; Burgueno, Alejandro; Carazas, Miguel et al. (2025). El desempefio de la inteligencia artificial en el
uso de lenguas indigenas americanas. https://doi.org/10.18235/0013542

Luna, M. (2023). El estado peruano en la implementacion de la inteligencia artificial en la modernizacion del
estado, 2023 [Master’s Thesis]. Universidad César Vallejo. https://n9.cl/9alab

Mager, Manuel; Bhatnagar, Rajat; Neubig, Graham; Thang Vu, & Kann, Katharina (2023). Neural Machine
Translation for the Indigenous Languages of the Americas: An Introduction. Arxiv, 1-25. https:/arxiv.org/
abs/2306.06804

Mamani Yucra, René & Quispe Pacco, Sandro (2022). El ataque de las maquinas: Inteligencia Artificial y el dere-
cho de los Pueblos Indigenas. Revista Peruana De Derecho Y Ciencia Politica, 2(3), 144-153. https://n9.
cl/1y7xw9

Meighan, Paul (2021). Decolonizing the digital landscape: the role of technology in Indigenous language re-
vitalization. AlterNative: An International Journal of Indigenous Peoples, 173), 397-405. https:/doi.
org/10.1177/11771801211037672

Mendoza Mori, Americo (2024, January 25). ChatGPT en quechua. Jugo. https://n9.cl/6yq3b

Mendoza Mori, Américo & Sprouse, Rachel (2023). Hemispheric Quechua: language education and reclama-
tion within diasporic communities in the United States. International Journal of the Sociology of Langua-
ge, 2023(280), 135-142. https://doi.org/10.1515/ijsl-2022-0024

Mescua Figueroa, Augusto César; Vértiz-Osores, Ricardo Ivan; Mendoza Torres, Christian Paulina & Peceros
Mescua, Keith Eduardo (2024). Digital inclusion policies in a high Andean Quechua region of Peru. CIEN-
CIA ergo-sum, 31, 1-11. http://doi.org/10.30878/cesv31n0al0

Metaversos Agency (2024, October 18). El Futuro de la IA en la Preservacion de Lenguas Indigenas: Inno-
vacion y Revitalizacion Cultural. https:/metaversos.agency/blog/el-futuro-de-la-ia-en-la-preserva-
cion-de-lenguas-indigenas-innovacion-y-revitalizacion-cultural/


https://www.cs.cmu.edu/~aria/Papers/FontAranovich_CILLA2_mapuche_quechua%282%29.pdf
https://www.cs.cmu.edu/~aria/Papers/FontAranovich_CILLA2_mapuche_quechua%282%29.pdf
https://www.ordpi.org/wp-content/uploads/2021/03/Informe-Regional-Lenguas-Indigenas-Derechos-Intercult-2.pdf
https://www.ordpi.org/wp-content/uploads/2021/03/Informe-Regional-Lenguas-Indigenas-Derechos-Intercult-2.pdf
https://www.ordpi.org/wp-content/uploads/2021/03/Informe-Regional-Lenguas-Indigenas-Derechos-Intercult-2.pdf
https://oralidadmodernidad.org/wp-content/uploads/Marleen-Haboud-Dani-Narva%CC%81ez-Nov.16.2022-Completo_compressed.pdf
https://oralidadmodernidad.org/wp-content/uploads/Marleen-Haboud-Dani-Narva%CC%81ez-Nov.16.2022-Completo_compressed.pdf
https://oralidadmodernidad.org/wp-content/uploads/Marleen-Haboud-Dani-Narva%CC%81ez-Nov.16.2022-Completo_compressed.pdf
https://dx.doi.org/10.15381/lengsoc.v21i1.22494
https://doi.org/10.1515/ijsl.2004.025
https://repositorio.usil.edu.pe/server/api/core/bitstreams/aeed1c29-d6d6-4bd0-88a4-d7597a004b90/content
https://repositorio.usil.edu.pe/server/api/core/bitstreams/aeed1c29-d6d6-4bd0-88a4-d7597a004b90/content
https://doi.org/10.37811/cl_rcm.v8i4.13227
https://doi.org/10.37811/cl_rcm.v8i4.13227
https://doi.org/10.1515/ijsl-2022-0017
https://www.researchgate.net/publication/385654568_El_discurso_de_la_Inteligencia_Artificial_sobre_los_indigenas_mexicanos_sesgos_y_estereotipos_en_Chat_GPT
https://www.researchgate.net/publication/385654568_El_discurso_de_la_Inteligencia_Artificial_sobre_los_indigenas_mexicanos_sesgos_y_estereotipos_en_Chat_GPT
https://www.researchgate.net/publication/385654568_El_discurso_de_la_Inteligencia_Artificial_sobre_los_indigenas_mexicanos_sesgos_y_estereotipos_en_Chat_GPT
https://resources.nvidia.com/en-us-global-public-sector/te-hiku-media-maori-speech-ai
https://resources.nvidia.com/en-us-global-public-sector/te-hiku-media-maori-speech-ai
https://doi.org/10.1007/s00146-024-02099-4
https://doi.org/10.1007/s00146-024-02099-4
https://unesdoc.unesco.org/query?q=Autor:%20%22Llanes-Ortiz,%20Genner%22&sf=sf:*&queryDisplay=Persona%20autor%3A%20%22Llanes-Ortiz%2C%20Genner%20%5Bauthor%5D%22
https://unesdoc.unesco.org/query?q=Autor:%20%22Huiza%20Capo,%20Ana%22&sf=sf:*&queryDisplay=Persona%20autor%3A%20%22Huiza%20Capo%2C%20Ana%20%5Billustrator%5D%22
https://unesdoc.unesco.org/ark:/48223/pf0000388256
https://unesdoc.unesco.org/ark:/48223/pf0000388256
https://doi.org/10.18485/beoiber.2023.7.1.13
https://n9.cl/26qn2
https://doi.org/10.18235/0013542
https://n9.cl/9ala6
https://arxiv.org/search/cs?searchtype=author&query=Mager,+M
https://arxiv.org/search/cs?searchtype=author&query=Bhatnagar,+R
https://arxiv.org/search/cs?searchtype=author&query=Neubig,+G
https://arxiv.org/search/cs?searchtype=author&query=Vu,+N+T
https://arxiv.org/search/cs?searchtype=author&query=Kann,+K
https://arxiv.org/abs/2306.06804
https://arxiv.org/abs/2306.06804
https://n9.cl/1y7xw9
https://n9.cl/1y7xw9
https://doi.org/10.1177/11771801211037672
https://doi.org/10.1177/11771801211037672
https://n9.cl/6yq3b
https://doi.org/10.1515/ijsl-2022-0024
http://doi.org/10.30878/ces.v31n0a10
https://metaversos.agency/blog/el-futuro-de-la-ia-en-la-preservacion-de-lenguas-indigenas-innovacion-y-revitalizacion-cultural/
https://metaversos.agency/blog/el-futuro-de-la-ia-en-la-preservacion-de-lenguas-indigenas-innovacion-y-revitalizacion-cultural/

388 Murrugarra Retamozo, B. |. Estud. trad. 16 (2026): 369-389

Ministry of Education (2013). Documento Nacional de lenguas originarias del Peru. https:/n9.cl/607af

Ministry of Transportation and Communications (2023). Innovar para conectar: estrategias y medidas de re-
gulacion inteligente para reducir la brecha digital. https://n9.cl/6mw6f

Moseley, Christopher & Nicolas, Alexandre (2010). Atlas of the world’s languages in danger. UNESCO. https://
unesdoc.unesco.org/ark:/48223/pf0000187026

Moshagen, Sjur Nerstebg; Lene Antonsen, Linda Wiechetek & Trond Trosterud (2024). Indigenous language
technology in the age of machine learning. Acta Borealia, 41(2), 102-116. https://doi.org/10.1080/080038
31.2024.2410124

Murrugarra Retamozo, Brenda Isabel (2022). El tratamiento juridico del cloud computing en Iberoamérica y
Peru: proteccion de datos personales. COLEX. https://www.colex.es/libros/tratamiento-juridico-cloud-
-computing-iberoamerica-peru-proteccion-datos-personales-3270

Murrugarra Retamozo, Brenda Isabel (2023a). Implementacion de las TIC en quechua para los estudiantes
quechua hablantes del Peru rural. TZHOECOEN, 15(2), 55-67. https://doi.org/10.26495/tzh.v15i2.2590

Murrugarra Retamozo, Brenda Isabel (2023b). Temas en gestion publica: perspectivas para el desarrollo
del Estado peruano. COLEX.https://www.colex.es/libros/temas-gestion-publica-perspectivas-desarrol-
lo-estado-peruano-5003

Murrugarra Retamozo, Brenda Isabel (2023c). Violencia digital hacia mujeres y nifias: una vulneracion a sus
derechos. COLEX. https://www.colex.es/libros/violencia-digital-mujeres-y-ninas-una-vulneracion-sus-
-derechos-6730

Murrugarra Retamozo, Brenda Isabel (2024a). Promocion de la accesibilidad para personas con disca-
pacidad a través de las TIC: perspectivas educativas. Epistemia, 8(1), 41-51. https://doi.org/10.26495/
rev8il.2691

Murrugarra Retamozo, Brenda Isabel (2024b). Las TIC y la Inteligencia Artificial en el Aprendizaje de Estudi-
antes con TEA: Revision Sistematica. (2024). INGENIERIA: Ciencia, Tecnologia E Innovacion, 11(1), 225-
240. https://doi.org/10.26495/zqzyb575

Murrugarra Retamozo, Brenda Isabel (2024c). Neuroderechos, neurotecnologias e inteligencia artificial: pro-
teccion de la actividad cerebral humana. COLEX. https://www.colex.es/libros/neuroderechos-neurotec-
nologias-e-inteligencia-artificial-proteccion-actividad-cerebral-humana-7637

Murrugarra Retamozo, Brenda Isabel (2024d). Inteligencia artificial y privacidad en internet: amenazas para
los datos personales de los usuarios. Revista Cientifica Multidisciplinaria Ogma, 3(2), 30-48. https:/doi.
org/10.69516/9dp8ap45

Murrugarra Retamozo, Brenda Isabel (2025). El aprendizaje de idiomas extranjeros con apps basadas en in-
teligencia artificial: perspectivas de jovenes universitarios. Waynarroque - Revista De Ciencias Sociales
Aplicadas, 4(2). https://doi.org/10.47190/rcsawv4i2.113

National Institute of Statistics and Informatics of Peru (INEI) (2017a). Censos Nacionales 2017. Xl de Pobla-
cion, VIl de Vivienda y lll de Comunidades Indigenas. https://n9.cl/bqglgh

National Institute of Statistics and Informatics of Peru (INEI) (2017b). Informe Técnico: Evolucion de la Pobreza
Monetaria 2007-2016. https://n9.cl/2nxdj

National Institute of Statistics and Informatics of Peru (INEI) (2023). Informe técnico: Peru: Evolucion de la
pobreza monetaria 2011-2022. https://n9.cl/28kv9

Ojo Publico (2023, December 14). Quispe Chequea: una plataforma de verificacion con inteligencia artifi-
cial en lenguas originarias. https://ojo-publico.com/4879/quispe-chequea-inteligencia-artificial-con-
tra-la-desinformacion

Olaare, Sharon (2024). The Role of Technology in Language Preservation. European Journal of Linguistics,
3(2), 44-56. https://doi.org/10.47941/ejl.2046

Organismo Supervisor de Inversion Privada en Telecomunicaciones (2022). Encuesta Residencial de Servi-
cios de Telecomunicaciones - ERESTEL 2022. https://n9.cl/uct9e

Organization of American States. American Declaration on the Rights of indigenous Peoples AG/RES. 2888
(XLVI-0/16). https://www.oas.org/en/sare/documents/decamind.pdf

Pefuelas Pefarroya, Anna (2022). Movilidad indigena transfronteriza en tiempos de pandemia: el caso de
los ngabe y buglé. Diarios del terrufio. Reflexiones sobre migracion y movilidad, 13, 213-217. https://www.
revistadiariosdelterruno.com/penuelas-penarroya/

Perera, Maneesha; Vidanaarachchi, Rajith; Chandrashekeran, Sangeetha et al (2025). Indigenous peoples
and artificial intelligence: A systematic review and future directions. Big Data & Society, 12(2),1-22. https:/
doi.org/10.1177/20539517251349170

Pinhanez, Claudio; Cavalin Paulo; Storto, Luciana et al. (2024). Harnessing the Power of Artificial Intelligence
to Vitalize Endangered Indigenous Languages: Technologies and Experiences. Arvix, 1-31. https://doi.
0rg/10.48550/arXiv.240712620

Pozo Quimi, Raul Javier & Tigrero Suarez, Freddy Enrique (2024). Las Tecnologias de la Informacion y Comu-
nicacion (TIC) para fortalecer la Interculturalidad en los bachilleratos. LATAM Revista Latinoamericana
De Ciencias Sociales Y Humanidades, 5(4), 3917-3927. https://doi.org/10.56712/latam.v5i4.2538

Priya, Arya (2021). Case Study Methodology of Qualitative Research: Key Attributes and Navigating the Conun-
drums in Its Application. Sociological Bulletin, 70(1), 94-110. https://doi.org/10.1177/0038022920970318

Quintero Rubio, Lucero Cristal (2020, December 9). La importancia de preservar las lenguas indigenas na-
cionales. Hechos y Derechos. https://revistas.juridicas.unam.mx/index.php/hechos-y-derechos/article/
view/15200/16156


https://n9.cl/607af
https://n9.cl/6mw6f
https://unesdoc.unesco.org/ark:/48223/pf0000187026
https://unesdoc.unesco.org/ark:/48223/pf0000187026
https://doi.org/10.1080/08003831.2024.2410124
https://doi.org/10.1080/08003831.2024.2410124
https://www.colex.es/libros/tratamiento-juridico-cloud-computing-iberoamerica-peru-proteccion-datos-personales-3270
https://www.colex.es/libros/tratamiento-juridico-cloud-computing-iberoamerica-peru-proteccion-datos-personales-3270
https://doi.org/10.26495/tzh.v15i2.2590
https://www.colex.es/libros/temas-gestion-publica-perspectivas-desarrollo-estado-peruano-5003
https://www.colex.es/libros/temas-gestion-publica-perspectivas-desarrollo-estado-peruano-5003
https://www.colex.es/libros/violencia-digital-mujeres-y-ninas-una-vulneracion-sus-derechos-6730
https://www.colex.es/libros/violencia-digital-mujeres-y-ninas-una-vulneracion-sus-derechos-6730
https://doi.org/10.26495/re.v8i1.2691
https://doi.org/10.26495/re.v8i1.2691
https://doi.org/10.26495/zqzyb575
https://www.colex.es/libros/neuroderechos-neurotecnologias-e-inteligencia-artificial-proteccion-actividad-cerebral-humana-7637
https://www.colex.es/libros/neuroderechos-neurotecnologias-e-inteligencia-artificial-proteccion-actividad-cerebral-humana-7637
https://doi.org/10.69516/9dp8ap45
https://doi.org/10.69516/9dp8ap45
https://doi.org/10.47190/rcsaw.v4i2.113
https://n9.cl/bqlqh
https://n9.cl/2nxdj
https://n9.cl/28kv9
https://doi.org/10.47941/ejl.2046
https://www.oas.org/en/sare/documents/decamind.pdf
https://www.revistadiariosdelterruno.com/penuelas-penarroya/
https://www.revistadiariosdelterruno.com/penuelas-penarroya/
https://doi.org/10.1177/20539517251349170
https://doi.org/10.1177/20539517251349170
https://doi.org/10.48550/arXiv.2407.12620
https://doi.org/10.48550/arXiv.2407.12620
https://doi.org/10.56712/latam.v5i4.2538
https://doi.org/10.1177/0038022920970318
https://revistas.juridicas.unam.mx/index.php/hechos-y-derechos/article/view/15200/16156
https://revistas.juridicas.unam.mx/index.php/hechos-y-derechos/article/view/15200/16156

Murrugarra Retamozo, B. I. Estud. trad. 16 (2026): 369-389 389

Rafael Pérez, Eva; Morales Hernandez, Maricela; Vazquez Noyola, César Fidel & Rubio Espinosa, Eva (2019).
Aplicacion movil para la preservacion de las lenguas originarias de México aplicando Inteligencia Ar-
tificial. In Angel Marroquin de Jesus, Juan Manuel Olivares Ramirez, Perla Maidaly Diaz Arenas y Luis
Eduardo Cruz Carpio (Coords.), Mujeres en la tecnologia T- Handbooks (pp. 75-96). https://www.ecorfan.
org/handbooks/Handbooks_Mujeres_en_la_Ciencia_TlI/Handbooks_Mujeres_en_la_Ciencia_TI_7.pdf

Rios, Annette (2015). A Basic Language Technology Toolkit for Quechua [Doctoral dissertation]. University of
Zurich.

Rodriguez Jiménez, Andrés & Pérez Jacinto, Alipio Omar (2017). Métodos cientificos de indagaciéon y de
construccion del conocimiento. Revista Escuela de Administracion de Negocios, 82, 175-195. https://
doi.org/10.21158/01208160.n82.2017.1647

Rukiati, Enik; Wicaksono, Julien Arief; Taufan, Gullit Tornado & Suharsono, Degita Danur D. D. (2023). Al on
Learning English: Application, Benefit, and Threat. Journal of Language, Communication, and Tou-
rism, 1(2), 32-40. https://doi.org/10.25047/jlctv1i2.3967

Rust, Phillip; Pfeiffer, Jonas: Vuli¢, lvan; Ruder, Sebastian & Gurevych, Iryna (2020). How Good is Your To-
kenizer? On the Monolingual Performance of Multilingual Language Models. Arxiv, https://arxiv.org/
abs/2012.15613

Sanchez, Astrid (2024, 7 March). Exponen los retos para crear inteligencia artificial para la lengua maya.
La Jornada Maya. https://www.lajornadamaya.mx/yucatan/228192/exponen-los-retos-para-crear-inte-
ligencia-artificial-para-la-lengua-maya

Santaella, Lucia (2021). Inteligencia Artificial y Cultura: Oportunidades y Desafios para el Sur Global. UNES-
CO. https://forocilac.org/wp-content/uploads/2021/04/PolicyPapers-CILAC-InteligenciaArtificial Cultu-
ra-ES.pdf

Sarvaiya, Mansiba (2025). Al in translation and language preservation. GAP Interdisciplinarities: A Global Jour-
nal of Interdisciplinary Studies. https://www.gapinterdisciplinarities.org/res/articles/%2849-55%29%20
Al%20IN%20TRANSLATION%20AND%20LANGUAGE%20PRESERVATION.pdf

Sharma, Aarav (2025). Indigenous Language Translation Al: 2025 Guide. https://watranslator.com/
how-ai-helps-preserve-indigenous-languages/

Silva, Y. (2023). Garantia del derecho a la identidad cultural mediante la inclusion del quechua como asigna-
tura en la Educacion Basica Regular [Bachelor’s Thesis]. Universidad Catélica Santo Toribio de Mogro-
vejo. https://tesis.usat.edu.pe/bitstream/20.500.12423/6175/1/TL_SilvaMejiaYenni.pdf

Soylu, Dilek & Sahin, Ayse (2024). The Role of Al in Supporting Indigenous Languages. Al and Tech in Beha-
vioral and Social Sciences, 2(4), 11-18. https://doi.org/10.61838/kman.aitech.2.4.2

The Language Conservancy (s.d.). Empowering indigenous leaders reclaiming their languages. https://lan-
guageconservancy.org/

Torres Verano, Hermelinda Azucena & Diego Fernando Romero Zanabria, Diego Fernando (2022). Importan-
cia de la educacion bilinglie del idioma Quechua en el desarrollo nacional del Peru. World Literature &
Linguistics, 13), 32-40. https://doi.org/10.58720/wllxv1i3.45

UNESCO (2021). Global action plan of the International Decade of Indigenous Languages (IDIL 2022-2032).
https://unesdoc.unesco.org/ark:/48223/pf0O000379851

UNESCO (2024). Peru: colaboracion en inteligencia artificial para la implementacion de la Metodologia de
Evaluacion de Preparacion. https://n9.cl/oyqlb

Urrere, E. (s.d.). Indigenous Language Revitalization: A Journey of Localization. Imminent. https:/imminent.
translated.com/indigenous-language-revitalization-a-journey-of-localization

Vorecol (2024, August 28). El impacto de las tecnologias de software en la preservacion de lenguas indige-
nas a través de programas de integracion cultural. https://vorecol.com/es/articulos/articulo-el-impac-
to-de-las-tecnologias-de-software-en-la-preservacion-de-lenguas-indigenas-a-traves-de-progra-
mas-de-integracion-cultural-167246

Younas, Ahtisham; Fabregues, Sergi; Durante, Angela; Escalante, Elsa Lucia; Inayat, Shahzad & Ali, Parveen
(2023). Proposing the “MIRACLE” Narrative Framework for Providing Thick Description in Qualitative Re-
search. International Journal of Qualitative Methods, 22,1-13. https://doi.org/10.1177/16094069221147162

Zavala, Virginia & Andrade Ciudad, Luis (2023). Tan lejos y tan cerca: los nuevos activismos quechuas frente al
Estado peruano. Boletin de Filologia, 58(2), 71-99. https://dx.doi.org/10.4067/S0718-93032023000200071

Zevallos, Rodolfo; Cordoba, Johanna & Camacho, Luis (2020). Automatic speech recognition of Quechua langua-
ge using HMM toolkit. https://cris.pucp.edu.pe/es/publications/automatic-speech-recognition-of-quech-
ua-language-using-hmm-toolki-2/

Zevallos, Rodolfo; Ortega, John; Chen, William et al. (2022). Introducing QUBERT: a large monolingual corpus and
BERT model for Southern Quechua. In Proceedings of the 3rd Workshop on Deep Learning Approaches for
Low-Resource NLP (DeepLo 2022) (pp. 1-13). Association for Computational Linguistics, Hybrid. https://doi.
org/10.18653/v1/2022.deeplo-1.1

Zhang, Yian, Warstadt, Alex, Li, Haau-Sing & Bowman, Samuel R. (2020). When Do You Need Billions of Words of
Pretraining Data? Arxiv, 1-15. https://arxiv.org/abs/2011.04946

Zhu Hua, Dai David Wei; Brandt, Adam; Chen, Guanliang et al. (2024). Exploring Al for intercultural communication:
Open conversation. Applied Linguistics Review, 16(2), 809-824. https://doi.org/10.1515/applirev-2024-0186

Zuna Llanos, Gladys (2017). El idioma quechua. Americania: Revista de Estudios Latinoamericanos, Numero
Especial, 145-156. https://www.upo.es/revistas/index.php/americania/article/view/2866


https://www.ecorfan.org/handbooks/Handbooks_Mujeres_en_la_Ciencia_TI/Handbooks_Mujeres_en_la_Ciencia_TI_7.pdf
https://www.ecorfan.org/handbooks/Handbooks_Mujeres_en_la_Ciencia_TI/Handbooks_Mujeres_en_la_Ciencia_TI_7.pdf
https://doi.org/10.21158/01208160.n82.2017.1647
https://doi.org/10.21158/01208160.n82.2017.1647
https://doi.org/10.25047/jlct.v1i2.3967
https://arxiv.org/abs/2012.15613
https://arxiv.org/abs/2012.15613
https://www.lajornadamaya.mx/yucatan/228192/exponen-los-retos-para-crear-inteligencia-artificial-para-la-lengua-maya
https://www.lajornadamaya.mx/yucatan/228192/exponen-los-retos-para-crear-inteligencia-artificial-para-la-lengua-maya
https://forocilac.org/wp-content/uploads/2021/04/PolicyPapers-CILAC-InteligenciaArtificialCultura-ES.pdf
https://forocilac.org/wp-content/uploads/2021/04/PolicyPapers-CILAC-InteligenciaArtificialCultura-ES.pdf
https://www.gapinterdisciplinarities.org/res/articles/%2849-55%29%20AI%20IN%20TRANSLATION%20AND%20LANGUAGE%20PRESERVATION.pdf
https://www.gapinterdisciplinarities.org/res/articles/%2849-55%29%20AI%20IN%20TRANSLATION%20AND%20LANGUAGE%20PRESERVATION.pdf
https://watranslator.com/how-ai-helps-preserve-indigenous-languages/
https://watranslator.com/how-ai-helps-preserve-indigenous-languages/
https://tesis.usat.edu.pe/bitstream/20.500.12423/6175/1/TL_SilvaMejiaYenni.pdf
https://doi.org/10.61838/kman.aitech.2.4.2
https://languageconservancy.org/
https://languageconservancy.org/
https://doi.org/10.58720/wll.v1i3.45
https://unesdoc.unesco.org/ark:/48223/pf0000379851
https://n9.cl/oyq1b
https://imminent.translated.com/indigenous-language-revitalization-a-journey-of-localization
https://imminent.translated.com/indigenous-language-revitalization-a-journey-of-localization
https://vorecol.com/es/articulos/articulo-el-impacto-de-las-tecnologias-de-software-en-la-preservacion-de-lenguas-indigenas-a-traves-de-programas-de-integracion-cultural-167246
https://vorecol.com/es/articulos/articulo-el-impacto-de-las-tecnologias-de-software-en-la-preservacion-de-lenguas-indigenas-a-traves-de-programas-de-integracion-cultural-167246
https://vorecol.com/es/articulos/articulo-el-impacto-de-las-tecnologias-de-software-en-la-preservacion-de-lenguas-indigenas-a-traves-de-programas-de-integracion-cultural-167246
https://doi.org/10.1177/16094069221147162
https://dx.doi.org/10.4067/S0718-93032023000200071
https://cris.pucp.edu.pe/es/publications/automatic-speech-recognition-of-quechua-language-using-hmm-toolki-2/
https://cris.pucp.edu.pe/es/publications/automatic-speech-recognition-of-quechua-language-using-hmm-toolki-2/
https://doi.org/10.18653/v1/2022.deeplo-1.1
https://doi.org/10.18653/v1/2022.deeplo-1.1
https://arxiv.org/search/cs?searchtype=author&query=Zhang,+Y
https://arxiv.org/search/cs?searchtype=author&query=Warstadt,+A
https://arxiv.org/search/cs?searchtype=author&query=Li,+H
https://arxiv.org/search/cs?searchtype=author&query=Bowman,+S+R
https://arxiv.org/abs/2011.04946
https://doi.org/10.1515/applirev-2024-0186
https://www.upo.es/revistas/index.php/americania/article/view/2866



