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Abstract

In this short paper, we present the first proto-
type of a mobile application to help preserve
and revitalise the endangered language and cul-
tural heritage of the speakers of Dzardzongke,
a Tibetic language spoken in South Mustang,
Nepal. With this pilot study, we provide a col-
laborative and highly accessible solution to re-
vitalisation that has potential for any commu-
nity interested in preserving their language and
culture.

1 Introduction

Despite an increased awareness of linguistic di-
versity, dominant language technologies continue
to privilege well-resourced languages (Blasi et al.,
2022; Joshi et al., 2020), leaving many endangered
language communities further marginalised in the
digital age (Anastasopoulos et al., 2020). With En-
glish now comprising roughly half of the Internet’s
content, speakers of underserved languages must
often abandon their native languages to participate
in the technological mainstream (Grenoble, 2011),
which accelerates language shift and undermines
intergenerational transmission of cultural heritage
(Claus, 2024).

Recent advances in natural language process-
ing (NLP) and mobile-assisted language learning
(MALL) demonstrate that technology can support
documentation and revitalisation (Rießler, 2013;
Varlamov et al., 2020), but most tools remain inac-
cessible to communities whose languages lack stan-
dard orthographies or substantial digital data (Anas-
tasopoulos et al., 2020; Zhang et al., 2022). Dzard-
zongke is one of those severely endangered lan-
guages, spoken by around 1,200 people in South
Mustang, Nepal (Meelen et al., 2024a).1 The lan-

1‘Dzardzongke’ is one of the terms used by the local pop-
ulation to refer to their way of speaking, but in some docu-
mentation, e.g. Glottolog (bara:1356) and the World Atlas of
Linguistic Structures (WALS), it is referred to as ‘Baragaunle’,
which is a Nepali term for the region.

guage is used alongside other languages, but ab-
sent from education and digital spaces (Kretschmar,
1995; O’Neill et al., 2023). With no written record
and younger speakers moving away, switching to
more dominant languages, the next generation is
at high risk of language attrition and complete lan-
guage loss (Meelen et al., 2024a).

In this paper, we therefore present the first pro-
totype of a mobile application designed to sup-
port Dzardzongke language revitalisation and cul-
tural preservation. The app adopts a participatory,
community-driven design, developed in close col-
laboration with speakers across the local region
and the international diaspora community (Perlin
et al., 2021). This participatory approach reflects a
broader call in the field for NLP practitioners work-
ing with oral societies to develop locally appropri-
ate technologies that centre the speech community
rather than treating language as data for machine
exploitation (Bird and Yibarbuk, 2024). Building
on prior documentation and archiving efforts (Mee-
len and Ramble, 2022), we present a case study of
Dzardzongke, demonstrating how language tech-
nology can support the preservation and revitalisa-
tion of endangered languages and their associated
cultural heritage.

2 Background Information

All native speakers of Dzardzongke are multilin-
gual and spend their daily lives in other languages,
highlighting its status as an endangered language
(Meelen et al., 2024a). Dzardzongke is primarily an
oral language, with no established written tradition
and no digital textual resources. As a result, the
language is extremely underserved, with only very
limited written materials available, including one
article (Drandul, 2024) and a short children’s book
covering numbers, colours, and animals (Meelen
et al., 2024b).

To address this gap, a standardised orthogra-
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phy has recently been developed in collaboration
with speakers, providing a first step towards en-
abling digital language use and supporting the de-
velopment of language technologies for Dzard-
zongke (O’Neill et al., 2023). The orthography
is based on a romanised script, reflecting commu-
nity preferences for using Latin characters already
familiar from English and commonly used in infor-
mal digital communication, even for Nepali. This
orthography is also based on the standard range
of the Latin alphabet, with just one addition of
the acute accent for some high-tone syllables that
would otherwise be homographs. This romanised
orthography enables a straightforward mapping be-
tween spoken and written forms, facilitating both
literacy development as well as NLP.

At the same time, increasing smartphone adop-
tion in the region creates new opportunities for
MALL, despite remaining connectivity limitations.
Early interactions with community members fur-
ther indicate a growing interest in tools that support
literacy and language preservation, motivating the
development of MALL and NLP applications for
Dzardzongke.

3 App Design & Development

3.1 Data Collection & Curation
We collected digital language data in Dzardzongke
during fieldwork trips in 2022 and 2025, recording
conversations and word lists. In total, we recorded
two conversations and a word list comprising over
500 lexical items.2 Examples 1 and 2 show an
excerpt of one of the conversations in the newly-
developed orthography that distinguishes between
high (with acute accent) and low tone (no accent)
in, for example, ngá ‘five’ vs nga ‘I, me’:

(1) Khangpa
house

la
in

mi
people

gatsoe
how.many

yoeta?
are.PRES

‘How many people are there in your house?’

(2) Égi
we.EXCL

ngá
five

yoe.
are

Nga,
me

ngi
my

áwu,
father

áni,
aunt

no
younger.brother

cik,
one

numu
younger.sister

cik.
one

‘We are five: me, my father, aunt, one younger
brother and one younger sister.’

The data collection was inspired by existing peda-
gogical resources for underserved and endangered

2All materials, including the app-specific recordings,
are archived at ELAR: http://hdl.handle.net/2196/
aa07e8d9-de4a-4820-af20-a34054068b91.

languages, including Ti Liv Kréyòl (‘Little Book
of Creole’) (Guillory-Chatman et al., 2020), which
provides a user-friendly introduction to Louisiana
Creole. Additional inspiration was drawn from
open-access materials for the endangered Chatino
language, developed by Hilaria Cruz and col-
leagues, including illustrated resources that were
adapted for use in our application (see Figure 1)
(Cruz, 2022).3

Finally, we also collected culturally-specific
data, including descriptions of local villages and
festivals, informed by anthropological research on
the region (Ramble, 2008). Integrating elements
of cultural heritage was a deliberate choice since
these are more salient (and therefore deemed more
worthy of preservation) to the local community
than the language. Years of monolingual education
in Nepali and a lack of acknowledgement of local
languages without a written history mean aware-
ness and appreciation of these languages is often
low, because knowing official languages such as
Nepali and English is associated with prestige and
economic gain.

The recent re-appreciation for traditional fes-
tivals and rituals by the local community can,
through this approach, be linked to the languages
that are at the brink of extinction alongside these
cultural traits. Dzardzongke is a prime example
since to this day it still does not have its own ISO
code, does not exist in the EQUATE Language AI
Readiness Index (Occhini et al., 2026), and is not
recognised on its own in the national context, being
often confused with Loke, another Tibetic variety
spoken in Upper Mustang, just north of the Dzard-
zongke area. The recently-built road through the
main Dzardzongke valley towards the pilgrimage
site of Muktinath has made it easier for migrants
from the local community to return to their home
villages for traditional festivals. Therefore, with ris-
ing enthusiasm to preserve these cultural elements,
we raise awareness for language preservation as
well.

3.2 Language Learning App Survey
In order to design the most appropriate educational
activities, we conducted a structured review of
10 commercial language learning apps, which are
listed in Appendix A.1. We systematically identi-
fied design patterns and functionalities relevant to a
human-centred app for the Dzardzongke language

3More of Hilaria Cruz’s work on Chatino is found on
https://ir.library.louisville.edu/chatino/.
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and culture. The analysis focused on (i) onboard-
ing and user journeys (e.g. What profile informa-
tion is collected from users, and how are learning
goals set?), (ii) vocabulary presentation and prac-
tice mechanisms (e.g. Which spaced repetition or
drilling techniques are used, and how is new vo-
cabulary introduced?), (iii) support for speaking,
listening, and literacy (e.g. How are audio, image,
and text combined to support multimodal learn-
ing?), and (iv) treatment of cultural content and
community perspectives (e.g. Does the app pro-
vide cultural context alongside linguistic content,
and does it facilitate interaction with other speak-
ers?). Each app was evaluated against a feature
checklist derived from these questions, and notes
were taken on which design choices appeared par-
ticularly suitable or unsuitable for an endangered,
primarily oral language setting.

The apps were selected from the most popu-
lar language learning apps in the iOS App Store
to cover a range of pedagogical approaches (e.g.
game-like micro-lessons, pronunciation training,
social interaction, and vocabulary drilling). From
the survey, we adopted (i) deck-based vocab-
ulary organisation and spaced repetition from
flashcard-oriented apps, (ii) short, focused quizzes
to support self-assessment, and (iii) rich multime-
dia support (images, audio, and short dialogues)
for contextualised learning. For our mobile ap-
plication, we treat native Dzardzongke users as
already orally proficient in their own language and
focus the design on reading, writing, and cultural
heritage to support literacy. Unlike the analysed
apps, which introduce entirely new languages to
beginners, our app adapts familiar interaction pat-
terns (flashcards, quizzes, dialogues) specifically
to map between spoken Dzardzongke and the new
Latin-based script to enable heritage speakers to
benefit from the app as well.

3.3 Final User Journey
Starting the app, the user is prompted to log in or
create an account to enable progress and other fea-
tures. Once the user has created an account, the
first page is the “Decks” screen, where new vocab-
ulary is introduced through flash cards as shown in
Figure 1. When choosing a specific topic, a card
is presented showing an image or a word. When
tapping on the flash card, the card turns around
and shows the spelling of the Dzardzongke words
and an example. By clicking “Got it”, the user ad-
vances to the next image and word. A flash card

Figure 1: Flashcard decks, progress & conversations.

Figure 2: Menu, quiz & dictionary.

can also depict numerals and how they are spelt,
as it is not just about the visual representation of
them, i.e. “1”, but also about the spelling of the
word cik, as in “one”, in Dzardzongke.

A searchable dictionary offers all the available
words in alphabetical order, with their English
translation and a sound file to practise listening
and pronunciation, as shown in Figure 2. It also
allows users to ‘Save’ items to their profile to fa-
cilitate easy custom-vocabulary retrieval. This ap-
proach to dictionary design for endangered lan-
guage learners builds on prior work developing
mobile dictionary interfaces specifically tailored to
novice users of underserved languages, including
approximate search to accommodate orthographic
uncertainty (Littell et al., 2017). Furthermore, the
user can be tested through multiple-choice quizzes.
If the wrong word is picked, the user can save that
word in their personal word list. Users can also
see vocabulary in context through the chat feature,
divided into themed categories of conversations.
Each speech bubble in the chat has a sentence in
English and Dzardzongke and is accompanied by
audio files with the option of showing the conver-
sation in English-only or Dzardzongke-only, so the
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user can adjust it to their preference.

Figure 3: Samples of the culture section.

Finally, there is a “Culture” section with informa-
tion on local traditions and festivals shown with
images, videos, audio files, and multiple-choice
quizzes to test the user’s knowledge. An interactive
map that guides the user through the villages is also
included, as can be seen in Figure 3. This can be
used to boost local business and promote tourism
as well.

The current version is a prototype, which will
be shown to the first test users in Nepal and the
diaspora in the next phase (see Limitations). Based
on their feedback, we will amend the design to
reflect the community’s interests and ideas. The
updated version will then be made available free of
charge for both iOS and Android devices.

3.4 Technical Implementation
The app is implemented using React Native with
the Expo framework4 to support cross-platform de-
velopment and deployment across Android, iOS,
and web environments, ensuring compatibility with
a broad range of devices. This cross-platform ar-
chitecture enables researchers to modify or extend
the system and redeploy it across platforms with
minimal additional engineering effort (Claus et al.,
2025).

Importantly, our implementation separates
language-specific content from the core applica-
tion framework. All linguistic resources are stored
as structured static files (e.g. JSON) with associ-
ated multimedia assets, while the application layer
handles interface rendering, state management, and

4https://expo.dev

user interaction logic. This content–framework
decoupling enables new languages or additional
resources to be incorporated without modifying
the underlying system architecture. As a result, re-
searchers can first of all easily add new language
materials whenever they become available. Curat-
ing endangered language materials from documen-
tation fieldwork typically takes time. Therefore,
having the option to start out with some initial con-
tent that is more limited at first and expand it later
provides the opportunity to quickly test features
and allow for more interactive input from the local
community in the development phase. Crucially,
it also allows any other researchers to adapt the
framework to develop similar applications for other
languages without requiring any app development
expertise.

Finally, all linguistic content and user data are
stored locally on the device and in the current ver-
sion, only the interactive map feature requires an
internet connection. This offline-first design allows
the application to function without continuous in-
ternet connectivity, which is particularly important
in rural and underserved regions. Local storage
further reduces infrastructure dependencies and en-
hances data privacy by avoiding cloud-based trans-
mission.

3.5 Developing a Dzardzongke Keyboard
Because developing writing skills is one of the
goals of the app, especially in heritage culture &
language learning settings abroad, we also devel-
oped a keyboard for Dzardzongke to enable pre-
dictive text (Liu, 2025). Effectively, this allows
speakers to have a specialised keyboard on their
phone to use in- or outside of our app, with auto-
correct and predictive texting based on the newly-
created, standard Dzardzongke orthography. Prior
work on endangered language keyboard design has
demonstrated that community familiarity with ex-
isting typing conventions must be carefully con-
sidered alongside technical design choices (Santos
and Harrigan, 2020). We created the keyboard
using the Keyman Developer platform (Keyman,
2025). Keyman Developer allows users to modify
a basic keyboard layout by changing the symbols
that map to each key, and creating custom dead-
keys and shortcuts for special characters. Once a
custom keyboard is built, the Developer tool can
read in a wordlist (with or without word frequency
information) for the language that the keyboard
is designed for, to provide orthographic informa-
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tion to build the lexical model for autocorrect and
predictive texting. Although symbols used in the
romanised Dzardzongke orthography are readily
type-able in existing keyboards,5 a specialised key-
board for Dzardzongke was useful in order to have
the lexical model for prediction and autocorrection
as well. This will enable users to quickly recog-
nise how to spell words they use in their daily lives,
even if they have not learnt how to read and/or write
them before. The value of such predictive text tools
for endangered language communities is supported
by prior work, which has similarly developed text
prediction capabilities as part of a broader suite of
community-driven language technologies (Kuhn
et al., 2020).

Finished Keyman keyboards are publicly avail-
able across a wide range of devices through the
Keyman app, giving our Dzardzongke keyboard
and lexical model a wide reach. Public Keyman
keyboards can be easily integrated into Android
keyboards by Google, which would allow for gen-
eral use without the Keyman app as well. Overall,
the availability of Dzardzongke autocorrect and
predictive texting will increase user satisfaction
with their experience on our app, and with typing
Dzardzongke generally in other applications, e.g.
through text messages, thereby furthering the long-
term impact of this pilot project.

4 Conclusion

In this paper, we presented the first prototype of
a mobile application and dedicated keyboard de-
signed to support the preservation and revitalisation
of Dzardzongke and its associated cultural heritage.
Building on existing documentation, community
consultations, and a survey of popular language
learning apps, we adapted familiar interaction pat-
terns to an endangered, primarily oral language
context. Even the mere existence of such an app
aids preservation, as it has already shown local
communities, but also officials, that the language
and culture is worth the effort.6 This is particu-
larly pertinent for highly endangered languages like
Dzardzongke that do not have any acknowledged

5Apart from the standard 26 letters in most English-based
keyboards, Dzardzongke adds the option of an acute accent
on vowels.

6As was the case, for example, by the publication of re-
search by colleagues on the Gompa Gang temple in Chuksang,
which led directly to a large investment of international chari-
ties to renovate and preserve the temple helping not only the
local temple-going community, but also the general economy
boosting tourism in the area.

official status yet. One of the strengths of our ap-
proach is the flexible set-up, which allows both lan-
guage users and researchers on Dzardzongke, but
also other languages, to create their own version.
Future work will also involve iterative co-design
and user studies with speakers in South Mustang
and the diaspora to evaluate usability, learning out-
comes, and community acceptance.

Ethical Considerations

Since the app contains audio-visual materials, some
parts of the data cannot be anonymised, and en-
hanced ethical approval was sought and obtained
for two separate fieldwork trips from the following
universities: University of Cambridge and EPHE-
PSL, Paris. The choice for starting this prototype
for Dzardzongke first was guided by the recent re-
newed interest from this specific community (both
locally in Nepal and in New York) for their cultural
heritage.

Limitations

The choice to make this first version a prototype
was a deliberate one. It has been tested by develop-
ers and linguists and preliminary features have been
shared with Dzardzongke speakers to keep them
involved throughout the development. It therefore
forms a real contribution to endangered language
documentation and revitalisation research. There
is a major risk involved with rolling out an app for
endangered language speakers that has not gone
through comprehensive testing yet, as they may
quickly lose interest if any errors are encountered.
To maximise impact, we therefore plan a careful
evaluation of the finished prototype that not only
involves thorough checking of the data and general
features, but also surveys ease of use in line with
community wishes and preferences, both for local
communities in Nepal as well as heritage speak-
ers abroad. We will systematically test each sec-
tion with users from different backgrounds and age
groups to find out how easy it is to go through the
exercises, which sections have their preference and
why and how they think the app can generally be
improved. Speakers who would like to participate
in this survey have already been recruited, and the
overall evaluation should be finalised in the next
few months. The basic structure for the app can,
in the meantime, be made available (Claus et al.,
2025).
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A Appendix

A.1 List of apps for the language learning app
survey

The following language learning apps were anal-
ysed: Babbel (2025), Duolingo (2025), Memrise
(2025), Busuu (2025), HelloTalk (2025), EF Edu-
cation First (2025), Lingvist (2025), EWA (2025),
ELSA Speak (2025), Language Drops (2025).

A.2 Technical Implementation Details
The app is written primarily in TypeScript (96.2%),
with a small JavaScript component (3.8%), us-
ing the React Native Expo framework for cross-
platform deployment on Android, iOS, and web.
The web version is publicly accessible, extend-
ing the app’s reach beyond mobile devices (Claus
et al., 2025). Android APK builds are han-
dled via EAS (Expo Application Services), en-
abling straightforward distribution during the pro-
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totype phase without requiring app store submis-
sion. All linguistic content is stored in structured
JSON files: the dictionary is contained in a sin-
gle file (dzardzongke.dict.json) with fields for
the Dzardzongke word, English translation, exam-
ple sentences in both languages, and an optional
linked audio file; flashcard decks follow an anal-
ogous structure stored in /assets/decks/. The
dictionary features fuzzy search, which is particu-
larly important given that users may be uncertain
about spelling in the newly standardised orthogra-
phy. To lower the barrier for non-technical contrib-
utors, the app supports a Google Sheets-based con-
tent management workflow, whereby community
members or researchers can add and edit dictio-
nary entries, flashcard decks, culture content, and
quiz material directly in a spreadsheet, then sync
changes to the app with a single command (npm
run export-content), with no coding required.
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