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Abstract

Language documentation, especially languages
lacking standardised writing systems, is a labo-
rious and time-consuming process. This paper
introduces LangDoc, a comprehensive system
designed to address challenges and improve
the efficiency and accuracy of language docu-
mentation projects. LangDoc offers several fea-
tures, including tools for managing, recording,
and reviewing the collected data. It operates
both online and offline, crucial for fieldwork
in remote locations. The paper also presents a
comparative analysis demonstrating LangDoc’s
efficiency compared to other methods. A case
study of the Moklen language documentation
project demonstrates how the features address
the specific challenges of working with endan-
gered languages and remote communities. Fu-
ture development areas include integrating with
NLP tools for advanced linguistic analysis and
emphasising its potential to support the preser-
vation of language diversity.

1 Introduction

Amongst the very first tasks in language documen-
tation are to collect and record vocabulary of the
language. Traditionally, language data have been
collected and stored in its most primitive form, of-
ten involving manual recording on paper or de-
fault word lists, sometimes with audio recording.
This process is yet the most gruelling and labour-
intensive. Despite the use of technology and/or
computer-assisted systems in latter studies (e.g.
Black and Simons (2006), Yooyen (2013), Dunham
(2014), van Esch et al. (2019)), the heavy reliance
on humans is inevitable, especially converting field
notes into computer-stored data prior to any further
analyses.

Human errors normally weaken the efficiency
of a documentation project and contributes to vari-
ous issues within the system (cf. Rasmussen and
Vicente (1989), Compton (2014)), including com-

promising the overall quality of the information ob-
tained, regardless of the limited resources and other
constraints. LangDoc1 is then a system designed
to streamline the recording and analysing process
of the language data whilst mitigating errors as-
sociated with human involvement in collaborative
projects, specifically for such languages including
but not limited to which lacking conventionalised
writing systems. Its functionality extends to both
online and offline environments, making it particu-
larly well-suited for language documentation con-
ducted in remote locations.

In particular, this paper presents its idea, as well
as system design, functionalities and features. It
will also discuss the system’s current limitations
and outline the possible direction for future devel-
opment. To illustrate the functionalities, this paper
demonstrates LangDoc with a real-world use case
by its application in documenting the Moklen in
the Southern Thailand.

This paper makes several key contributions to the
field of language documentation. Firstly, it aims to
address common challenges faced in this domain,
such as managing data from multiple sources, lo-
gistical difficulties in collaborative teamwork, and
also extending to tackle such external limitations as
the well-being of language informants. Secondly,
the paper proposes features to mitigate common
errors and enhance the efficacy, whilst acknowledg-
ing the essential role of trained linguists. Thirdly,
the paper presents offline synchronisation feature
is crucial for fieldwork in remote locations. The
system allows users to collect data without an in-
ternet connection and syncs automatically when
connectivity is restored. Additionally, the system’s
architecture allows for future integration with tools
for deeper linguistic analysis to further expand its
capabilities.

1The online system can be found at https://langdoc.
piyapath.uk. For the offline programme and any other in-
quiries, feel free to contact the author.

28

mailto:linguistics@piyapath.uk
https://langdoc.piyapath.uk
https://langdoc.piyapath.uk


2 Background Issues and Related Work

Collecting vocabulary data for endangered lan-
guages presents significant challenges, particularly
when the documentation effort is led by community
outsiders. The conventional approach of conduct-
ing interviews and elicitation sessions with native
speaker informants can be inefficient, costly, and
potentially detrimental to the well-being of elderly
informants who often serve as the primary sources
of linguistic knowledge.

One of the major issues is the limited produc-
tivity of data collection sessions, especially with
elderly informants who may have physical limita-
tions. As observed in Moklen fieldwork, interviews
with elders typically yield a maximum of 60 words
per session, with several breaks required within a
three-hour period. Completing a modest vocabu-
lary list of 250 words can take at least five days of
work, and more extensive projects naturally require
even greater resource investment.

Another challenge arises when multiple re-
searchers are involved in the documentation effort.
Dividing informant interviews amongst project
members can lead to wasted effort due to duplicate
recordings of common vocabulary and the poten-
tial to miss more specific, culturally-related terms
known to certain informants; not to mention the
additional time to be spent merging data and iden-
tifying missing entries.

Furthermore, inconsistencies in the interpreta-
tions by different researchers can arise, especially
when dealing with a semantically complex spoken
languages like Moklen. To resolve these discrep-
ancies often requires revisiting informants in per-
son, hindering the overall progress. Even if larger
team appear to be bring a faster data collection, the
unique challenges of endangered language docu-
mentation suggest that a more focused approach
tailored to the needs of the specific community is
crucial. Overwhelming elderly informants with lots
of people can lead to shorter, less productive ses-
sions due to factors such as fatigue and discomfort.

In recent years, there have been efforts to inte-
grate technologies for recording, transcribing, and
analysing language records (Rice and Thieberger,
2018), as well as other NLP tasks (Moeller et al.,
2024; Serikov et al., 2023) to language documenta-
tion. Nevertheless, most works focus on how can
the data can be used to represent linguistic phe-
nomena; little attention, however, has been given
to tackle the fundamental problem of how linguists

or researchers can actually and effectively collect
and prepare the necessary linguistic data in the first
place, especially for endangered languages with
rapidly dwindling speaker populations. Of course,
good tools and applications have emerged to aid in
field linguistics, such as Aikuma (Bird et al., 2014),
FLEx (Zook, 2024), and ELAN (Max Planck Insti-
tute for Psycholinguistics, 2023), yet often operate
in silos and do not comprehensively address the
multifaceted challenges faced by linguists in the
field. There is a need for solutions that holistically
address the data collection process whilst consid-
ering the unique logistical, ethical and community-
related challenges faced when documenting such
endangered languages.

The issues highlighted above point to a primary
use case that the proposed system aims to address,
comprising a team of field linguists with varying
experience working to document the vocabulary
of an endangered language spoken by a remote
community with few population of elderly native
speakers. In the scenario when the opportunities
to work with remaining fluent speakers are increas-
ingly limited, efficiently and sensitively collecting
high-quality data are paramount.

3 The LangDoc System

LangDoc is a comprehensive system designed to
streamline the language documentation process,
particularly for endangered languages lacking stan-
dardised writing systems. It incorporates several
key features to address the challenges identified in
the background section.

3.1 Wordlist-driven Recording System
Although wordlist-driven recording is a standard
practice in language documentation, LangDoc in-
troduces significant improvements where users
have their flexibility to create and customise the
wordlist-based project and propose the structured
workflow that minimise the complexity of work-
ing process. Unlike existing tools, LangDoc’s de-
sign ensures that all entries are systematically re-
viewed and verified, which is particularly important
in the context of endangered languages with limited
speaker populations.

3.1.1 Wordlist Management
LangDoc provides a comprehensive wordlist man-
agement interface that allows users to create, edit,
and organise wordlists within their projects (cf. sub-
subsection 3.2.1).

29



3.1.2 Entry Management

Each wordlist consists of individual word entries,
stored in the entry table of the database. This
table maintains information about each entry, such
field as the word form, its part of speech (POS),
definition, category, and its working status.

Users can add new entries to a wordlist by filling
out a form that captures fields such as headword,
POS, category, and meaning. Not every field is re-
quired, as users can customise the fields according
to their needs. The reason for this is to accommo-
date various use cases of specific projects, such as
creating a dictionary for the community.

3.1.3 Data Collection

The wordlist-driven recording system provides a
structured and organised approach to word collec-
tion by presenting users with a list of wordlists and
their associated entries. Users with the collector
role can access the To Collect section, which dis-
plays wordlists that have unrecorded entries.

For each wordlist, collectors can view the per-
centage of entries that have been recorded, provid-
ing an overview of the progress made. By click-
ing on a wordlist, users are redirected to a dedi-
cated page where they can record pronunciation
data (IPA) for each entry.

Figure 1: Sample recording interface

The data collection interface, as in Figure 1,
presents the word entries sequentially, allowing
users to input the IPA transcription using a charac-
ter picker, add comments or notes, and navigate be-
tween entries within a wordlist. The system, how-
ever, prioritises audio recordings of words. Specif-
ically, collectors can only record audio for each
entry without providing IPA or notes. This ap-
proach helps mitigate potential biases compared to
hasty transcriptions by collectors. Users also have
the option to skip entries or mark them for review.

3.1.4 Instant Word Collection

In addition to the wordlist-driven approach, Lang-
Doc offers an "Instant Word Collection" feature
that enables users to quickly gather words from
informants without associating them with specific
wordlists in the project.

The interface is similar to normal word collec-
tion in that it allows users to record information
about particular words. However, this feature also
gives users more flexibility, including to either se-
lect existing informants or add new ones, to enter
the head word or morpheme, and then to record
the word, along with optional IPA transcription and
comments.

3.2 Project Management Tools

LangDoc also provides robust project management
tools, allowing users to create new projects, assign
project members with specific roles (i.e. admin,
collector, analyser), and manage project set-
tings and preferences.

3.2.1 Project Creation

The project creation process in LangDoc is de-
signed to be straightforward. Users can initiate
the creation of a new project by providing essential
information such as the project name, affiliation,
and the language under study. An autocomplete
feature assists users in selecting the language by
suggesting matching language names or ISO 639-3
codes (International Organization for Standardiza-
tion, 2007) as they type.

Once the basic project information is provided,
users can choose to associate one of the existing
wordlists, as shown in Table 1, with the project.
Prior to the modification to include semantic cat-
egory and meaning for dictionary representation,
those predefined wordlists below only offer head-
words and their part of speech. The other way is
to proceed without a wordlist, as the customised
lists can be later imported as CSV or XLSX to the
project. This flexibility allows users to tailor the
project setup according to their specific require-
ments.

After selecting the suitable wordlist, the project
creator can also add people whose the LangDoc
account exists within the current database to the
creating project. By and large, all project settings
and preferences aside from the basic information
are optional and can be altered afterward.
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Figure 2: An RBAC diagram showing roles within a project in the LangDoc system

Wordlist Citation
Swadesh 100 Swadesh (1971)
Swadesh 207 Swadesh (1952)
ASJP 40 Wichmann et al. (2007)
Swadesh-
Yakhontov 35

Starostin (1991)

Dolgopolsky 15 Dolgopolsky (1964, 1986)
CALMSEA Matisoff (1978)
NGSL 1.2 Browne et al. (2023)
Sign Language Emmorey and Lane (2000)

Table 1: Predefined wordlists available in LangDoc

3.2.2 Project Assignment
LangDoc applies a role-based access control sys-
tem (RBAC) to manage project members and their
permissions. The project creator is automatically
assigned the administrator role, which allows as-
signing roles with specific access levels to other
members. Each user can have multiple roles
within a project and roles can vary across different
projects.

As illustrated in Figure 2, the available roles
within a project include:
• Project Admin: Administrators have full control

over the project, including managing members,
data analysis, and data storage.

• Analyser: Members assigned the analyser role
are responsible for reviewing and analysing the
collected linguistic data to determine its usability
and accuracy.

• Collector: The collector role involves record-
ing and managing the collected linguistic data
within the project.

• Member: General members have limited access
and are participants in the project with standard
privileges.
By assigning specific roles, LangDoc secures

that the right individuals have the necessary permis-
sions to perform their designated tasks, maintaining
data security and efficient project management.

3.2.3 Project Management
LangDoc provides a dedicated project management
interface that allows administrators to oversee and
manage various aspects of their projects. This in-
terface includes:
• Project Settings: Administrators can access and

modify project preferences, including general
project details and other customisation options.

• Wordlist Management: Administrators can cre-
ate new wordlists and add entries to existing
wordlists for the whole project.

• Member Management: Administrators can add
or remove project members, as well as modify
their assigned roles within the project.

• Progress Tracking: The project management
interface provides an overview of the progress
made on each wordlist, displaying the percent-
age of entries that have been recorded or require
revision.
Through these comprehensive project manage-

ment tools, LangDoc allows administrators to effec-
tively coordinate and oversee linguistic data collec-
tion and analysis projects for the organised working
environment. Whilst this section is dedicated for
project administrators, some discussed functionali-
ties can overlap across roles as seen in Figure 2.
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3.3 Collaborative Review System

To enhance the quality and accuracy of the data,
LangDoc includes a collaborative review sys-
tem that allows senior members designated as
analysers to collectively review, verify and re-
fine the recorded data. Their primary tasks include
listening to recorded pronunciations, verifying tran-
scription accuracy, and making necessary correc-
tions or annotations, so as to maintain the integrity
and accuracy of the linguistic data that meet the
research objectives.

Figure 3: Sample review interface (1SG in Moklen)

The review interface in LangDoc is intuitively
designed to facilitate an efficient review process.
It presents all the data entries that require verifica-
tion in a listed format, allowing analysers to easily
navigate through them. Each entry includes de-
tailed information such as the word, its phonetic
transcription, and any notes or comments added by
the collector.

Analysers can play audio recordings directly
within the interface and compare them against the
provided transcriptions. If discrepancies or errors
are found, analysers can edit the transcriptions di-
rectly in the interface. They also have the option
to add detailed comments to provide context or
justification for the changes they make.

3.3.1 Collaborative Features
To promote collaboration, LangDoc includes sev-
eral features that support real-time communication
and data sharing amongst analysers, aside from the
automatic status tagging system:
• Commenting System: Analysers can leave com-

ments visible to all members on each entry to
discuss discrepancies, suggest alternatives, or

provide insights.
• Change Tracking: The system keeps a log of all

changes made to each entry, including who made
the change and when, to maintain transparency
and accountability in the process.

• Consensus Building: For entries that require
further discussion, analysers can flag them for
review to ultimately build consensus on the most
accurate transcription as the final decision.

3.4 Data Transfer
Another critical feature of the LangDoc system is
its comprehensive data transfer functionality. This
feature is provided due to the fact that LangDoc is
designed as a tool, rather than a closed platform, to
address the diverse needs of linguistic researchers
and project teams for their recorded language data.
It allows them to use their available data in the
system, and to access and utilise their data outside
the LangDoc environment.

Apart from its import functionality discussed in
subsubsection 3.2.1 to serve users who are more
familiar with data in other formats, The LangDoc
system allows users to have complete access to
their project’s information via the export of var-
ious types of data, including recorded wordlists,
audio recordings, and relevant metadata. Users ini-
tiate the export process by selecting the specific
project or wordlist they wish to export. This ranges
from the selection of specific wordlists to the en-
tire project data. It also supports multiple export
formats (i.e. CSV, JSON, XML, or ZIP files for the
export includes audio recordings) for varying com-
patibility with various analysis tools and software.

3.5 Offline and Remote Accessibility
Field linguistics often requires researchers to work
in remote areas where internet infrastructure is
lacking or entirely absent. In such environments,
the reliance on a constant internet connection for
data collection and analysis can severely hinder
the progress of linguistic documentation efforts.
Recognising this, one of the significant develop-
ments of the LangDoc system is the ability to op-
erate effectively in both online and offline environ-
ments, which is crucial for uninterrupted linguis-
tic data collection in remote field locations with
sporadic or non-existent internet connectivity. A
detailed explanation of the technical implementa-
tion, including data synchronisation, local storage,
and system architecture will be presented in the
following section.
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Figure 4: A high-level C4 container diagram of LangDoc system

3.6 System Architecture

As shown in Figure 4, LangDoc follows a client-
server architecture with web-based user interfaces
(i.e. web application and desktop application) in-
teracting with a backend server that stores data in
relational databases.

LangDoc supports external authentication meth-
ods, allowing users to authenticate using their ac-
counts from external providers. This external au-
thentication component communicates with the re-
spective authentication providers’ APIs to facilitate
user login, registration, and account management.

The main interface for LangDoc is a web-based
application. On the server-side, the application em-
ploys PHP to handle data processing, database in-
teractions, and server-side logic, whilst Nginx web
server is responsible for serving the application
and handling HTTP requests. On the client-side,
HTML, CSS, and JavaScript are used to create the
user interface, handle user interactions, and pro-
vide a responsive and dynamic experience. The
application also incorporate Angular, a JavaScript
frameworks, to facilitate efficient development and
maintainability. Though accessible on various de-
vices, the interface is optimised for PC usage

LangDoc also offers the desktop interface de-
signed specifically for offline word collection and
temporary local storage, using an SQLite database
to store linguistic data and project information.

When the desktop application is online, it synchro-
nises the locally stored data with the cloud database
server. This process involves uploading any new
or modified data to the server and downloading
any updates or changes made by other users or
collaborators. The desktop application is built us-
ing ChromiumOS rendering and Node.js for cross-
platform compatibility, which allows for the cre-
ation of desktop applications using web technolo-
gies like HTML, CSS, and JavaScript to create a
consistent user experience across systems.

The data synchronisation between the offline
desktop application and the server is a crucial as-
pect of the LangDoc system. The mechanism
adopts long-polling protocols to establish a connec-
tion between the desktop application and the cloud
server. The desktop application stores data locally,
keeping track of any new, modified, or deleted en-
tries using timestamps during offline. It initiates the
synchronisation process when detecting an internet
connection. Timestamping is employed to prevent
conflicts and determine which changes should take
precedence, as the system allows multiple entries
supported by the review system.

The deployment architecture of the LangDoc
system varies depending on specific requirements
and infrastructure available. For local development
and testing purposes, the system is deployed on a
virtual environment, with the web application run-
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ning on Apache and the database server running
on the same machine. For staging or production,
the system is implemented on AWS cloud platform,
hosted on an Canonical Ubuntu 22.04 E2 instance.
The deployment architecture incorporates load bal-
ancing, caching, and optimisation techniques for
scalability and availability. For security measures,
SSL/TLS encryption and firewalls are implemented
to protect the system and user data.

4 Evaluation and Case Study

It is always difficult to find a good matrix to mea-
sure the performance of software development sys-
tems such as LangDoc. However, evaluating its im-
pact on language documentation projects is crucial
for understanding its effectiveness and efficiency.

4.1 Comparative Analysis

To quantitatively evaluate the performance of Lang-
Doc against traditional paper-based methods and
computer-assisted audio recording, an experiment
was conducted involving eight non-Vietnamese par-
ticipants collecting Vietnamese vocabulary using
the Swadesh-Yakhontov 35 wordlist across 3 dif-
ferent methods. Figure 5 visualises the central ten-
dency distribution of time taken for each methods.

Figure 5: A boxplot of time taken for documenting tasks
using different methods

One-way ANOVA showed a significant differ-
ence in mean times among methods (F (2, 21) =
19.33, p < 0.001). Additionally, a post-hoc Tukey’s
HSD test indicated the paper-based method (x̄ =
27.88, s = 5.59) took significantly longer than the
computer with audio recording (x̄ = 13.00, s =
7.03) and LangDoc (x̄ = 13.13, s = 3.18) methods.

Overall, Figure 5 shows that both computer-
assisted and LangDoc significantly improve data
collection efficiency over paper-based methods,

which, although gradually decreasing in modern
fieldwork, still occur in certain scenarios. Besides,
whilst traditional measure appears faster in median
time, I argue that the consistency and accuracy of
LangDoc’s data collection process offer substantial
long-term benefits by reducing the need for subse-
quent corrections and reverifications. Still, it is not
appropriate to claim from the result as the experi-
ment only involved the collection of 35 words and
did not test the review process. Our case study on
the Moklen language in the following section fur-
ther demonstrates these advantages in a real-world
setting.

4.2 Case Study: Documenting the Moklen
Language

The case study of documenting the Moklen lan-
guage in Phuket and Phang-nga, Thailand stands as
evidence of LangDoc’s effectiveness in addressing
challenges faced by field linguists working with
endangered languages and remote communities, as
highlighted in the section 2.

Like many endangered languages, Moklen is pre-
dominantly spoken by the older generation, typi-
cally those above 50 years old who are Moklen-
Thai bilingual (Pittayaporn and Choemprayong,
Forthcoming). However, fluent speakers of the
language are mostly amongst those exceeding 70
years old, restricting potential informants to only
the elderly population. Despite their willingness to
help teach the language and share knowledge, the
documentation process itself can present unfore-
seen challenges due to the physical limitations that
often come with age. Unlike younger generations
having more stamina, extended recording sessions
usually require elders to remain seated for longer
periods. They may also need to repeat information
or clarify pronunciations, which can be tiring. Ad-
ditionally, the nature of documentation, where the
duration are unstructured and depend on the flow
of the conversation, is likely to inadvertently cause
discomfort for elderly informants.

LangDoc’s workflow and offline capabilities al-
lowed researchers to conduct sessions at a com-
fortable pace for the elderly informants, reducing
the chance of discomfort. The system facilitated
the data collection process by preventing the clus-
tering of records for words already documented.
This feature not only accelerated the overall col-
lection process but also minimised unnecessary
post-processing tasks.

The ability to work offline and synchronise data
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later proved invaluable, enabling researchers to fo-
cus on building rapport with informants. This led
to more productive sessions and richer linguistic
data collection. The motivation behind integrating
offline functionality into LangDoc stems from the
need to support fieldwork research in any setting,
particularly for documenting endangered languages
spoken by isolated communities like Moklen in Ko
Phra Thong Island, Thailand. The offline capabili-
ties allow greater flexibility, enabling researchers to
collect data in the field and later synchronise it with
central servers when internet access is restored, in-
tegrating into the broader project database.

Moreover, LangDoc’s flexibility in both envi-
ronment and wordlist configuration allowed the
Moklen project to recollect sample audio record-
ings for each lemma, facilitating the production of
a comprehensive Moklen dictionary. As of now,
the Moklen language documentation project ex-
pects to compile a comprehensive database of over
1,000 words, complete with audio recordings, IPA
transcriptions, and cultural annotations.

The success of the Moklen language documen-
tation project underscores LangDoc’s value in en-
hancing the efficacy and effectiveness of language
documentation efforts, particularly in challenging
field conditions. The system’s ability to address
the unique needs of endangered language commu-
nities and remote locations highlights its potential
to support the documentation of linguistic diversity
worldwide, preserving invaluable cultural heritage
for future generations.

5 Discussion and Future Directions

The LangDoc system represents a step forward in
optimising language documentation process, par-
ticularly for endangered languages in remote com-
munities. However, it is essential to acknowledge
the limitations of the current system. Whilst ex-
celling in data collection and organisation, Lang-
Doc primarily focuses on the preliminary stages of
language documentation, currently limited to man-
aging wordlists, transcriptions, and basic metadata.
Additionally, the system’s reliance on manual input
and human involvement, even if mitigated through
its collaborative features, may still introduce po-
tential biases or inconsistencies, particularly in the
transcription and annotation processes.

Integrating LangDoc with state-of-the-art NLP
techniques could significantly enhance its capa-
bilities to help linguists doing their works. For

example, automated transcription and annotation
tools could reduce manual effort and potential bi-
ases from humans, allowing linguists to provide
essential oversight, control quality, and go further
with analysis of complex linguistic phenomena
beyond lexicons. Additionally, incorporating ma-
chine learning models trained on the collected data
could assist in developing low-resource technolo-
gies, such as machine translation, parsing, and ASR
systems for the documented languages.

Exploring ways to involve language communi-
ties more actively in the documentation process
could foster a sense of ownership and promote the
preservation of linguistic heritage. This could in-
volve developing user-friendly interfaces for com-
munity members to contribute to data collection,
validation, and dissemination efforts, in addition to
the tool used solely by linguists.

6 Conclusion

This paper presented LangDoc as a system to ad-
dress challenges in documenting endangered lan-
guages without standardised writing not only in
the form of software tools but also via presenting
logical steps for human workflow. By incorporat-
ing project management, wordlist-driven recording,
collaborative review, and offline access, it improves
documentation efficiency and quality. The Moklen
case study demonstrated LangDoc’s capabilities in
tackling data duplication, verification bottlenecks,
and accommodating elder informants. Whilst not a
panacea, LangDoc streamlines workflows and en-
hances collaborative project effectiveness, helping
preserve linguistic diversity and sustain endangered
languages in its most foundational process.

Acknowledgments

The work would not be possible with out the help
and participation of the Moklen community. I sin-
cerely thanks Dr Pittayawat Pittayaporn for the
opportunity to participate in his Moklen fieldwork
(and this workshop deadline wake-up call). My
gratitude extends to Dr Songphan Choempray-
ong for his endless support and critical comment
on the near-final version. I also appreciate to
my colleagues, Theera-anuchit Chalapinyo and
Nichanan Pornsirivorarak, for their patience during
the project’s pilot period. Finally, I am grateful to
three anonymous reviewers for their attentive read-
ing of the paper and useful comments. Needless to
say, only I am responsible for any remaining errors.

35



References
Steven Bird, Florian R. Hanke, Oliver Adams, and Hae-

joong Lee. 2014. Aikuma: A mobile app for collabo-
rative language documentation. In Proceedings of the
2014 Workshop on the Use of Computational Meth-
ods in the Study of Endangered Languages, pages 1–
5, Baltimore, Maryland, USA. Association for Com-
putational Linguistics.

H. Andrew Black and Gary F. Simons. 2006. The SIL
FieldWorks Language Explorer approach to morpho-
logical parsing. In Proceedings of the 10th annual
Texas Linguistics Society conference: Computational
Linguistics for Less-Studied Languages, pages 37–55,
Austin, Texas, USA.

C. Browne, B. Culligan, , and J. Phillips. 2023. New
general service list 1.2.

Bradley Wendell Compton. 2014. Ontology in informa-
tion studies: without, within, and withal knowledge
management. Journal of Documentation, 70:425–
442.

Aharon B. Dolgopolsky. 1964. Gipoteza drevnejšego
rodstva jazykovych semej severnoj evrazii s verojat-
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