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Abstract
Digital tools serving language revitalization
tend to fall into two categories: 1) linguist-
oriented documentation tools that prioritize an-
notation, morphological analysis, and archival
preservation, and 2) community-facing appli-
cations that emphasize accessibility and lan-
guage learning. Few systems integrate the for-
mer with the latter, and practical barriers —
including the cost of computational expertise,
single-user workflows, and limited data gover-
nance — further constrain their utility. These
disconnects incur additional development and
communication costs for revitalization teams
consisting of linguists and community mem-
bers. We introduce langlit, a collaborative
web-based platform that attempts to tailor doc-
umentation workflows for the language revital-
ization context within a single system. The
platform integrates a finite-state morpholog-
ical analyzer with a three-tier human-in-the-
loop annotation workflow, searchable corpus
interfaces with multiple query modalities, in-
teractive word construction guided by the mor-
phological grammar, corpus-linked hypothe-
sis tracking with provenance, and a grammar-
derived editable dictionary. All components
share a single underlying FST grammar, and
the system supports configurable access con-
trols, collaborative editing, and optional LLM
integration with transparent data handling.
Designed for redeployment across languages
through a modular architecture, langlit is
published as an open-source repository on
GitHub. We situate our system within the ex-
isting landscape of revitalization tools through
a comparative analysis and discuss how inte-
grated, community-informed design can better
serve the specific goals of language revitaliza-
tion.

1 Introduction
Digital tools for language revitalization and lan-
guage documentation serve different goals. Docu-
mentation tools prioritize annotation, archival stan-

dards, and linguistic analysis, while revitalization
efforts focus on intergenerational transmission and
everyday language use (Flavelle and Lachler, 2023;
Gessler, 2022). Software designed principally for
documentationmay lack features desired by revital-
ization teams whose work involves not only collat-
ing linguistics knowledge, but also transmitting it
in ways consistent with community values (Le Fer-
rand et al., 2022; Gessler, 2022). As a result, lin-
guistic knowledge produced during documentation
often remains inaccessible to teachers and learners
(Neubig et al., 2020).

Practical barriers compound this disconnect.
Documentation tools are largely unfamiliar out-
side academic linguistics (Skilton et al., 2025),
and building accessible, community-facing appli-
cations requires developer time that most revital-
ization projects cannot sustain (Wagner, 2017).
Few reusable templates exist that communities
could adapt independently.

In response, we introduce langlit, an open-
source web-based system designed to bridge doc-
umentation and revitalization workflows. The sys-
tem makes annotations and corpus data accessible
to teachers and learners through collaborative edit-
ing, corpus search, and configurable data gover-
nance. It is designed so that the products of linguis-
tic documentation are immediately and transpar-
ently available to language community stakehold-
ers as documentation work progresses.

Beyond its organizational and collaboration fea-
tures, the system is designed to hasten linguistic
knowledge discovery. A graphical interface allows
for generation of morphological interpretations of
a text, and optional tooling integrating large lan-
guage models is provided to assist during the pro-
cesses of annotation and linguistic discovery. The
design emphasizes language generality and mod-
ularity so that it can be adapted for other efforts.
We invite open contributions to our work, which is
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published as an open repository on GitHub. 1

Section 2 reviews the landscape of digital tools
for language documentation and revitalization. We
examine their features, limitations, and how they
emphasize certain roles over others. Section 3 de-
scribes the system architecture and its core compo-
nents. Section 5 discusses limitations and future
work.

2 Background
Structured corpora, morphological parsing, and in-
terlinear glossing are rarely incorporated into tools
intended for teachers and learners, despite broad
recognition that revitalization efforts benefit from
example-rich, searchable materials. This section
reviews the features and limitations of existing
tools to motivate the design of systems that bridge
documentation and community use.

2.1 Features of digital tooling for language
revitalization

Digital tools expand both the reach and flexibil-
ity of language revitalization efforts. Online plat-
forms, mobile applications, and multimedia re-
sources enable geographically dispersed learners
to engage with a language outside of traditional
classroom settings, which is particularly valuable
for diaspora communities lacking in-person access
to fluent speakers (Chew et al., 2023; Mauger,
2025; Meighan, 2024). Against the backdrop
of reduced intergenerational transmission, lan-
guage technologies can support classroom teach-
ing by providing accessible, searchable corpora
and recordings of fluent speakers (Mainzinger,
2024). Multimedia materials further support cul-
turally grounded learning by pairing linguistic data
with narratives and oral histories (Meighan, 2021).

A central benefit of language technology is its
ability to distribute authentic language materials
across time and space, supporting learning even
where fluent speakers are few or geographically
dispersed (Richards et al., 2025; Tennell and Chew,
2024). These considerations motivate the design
of systems that combine analytical rigor with ac-
cessibility, collaboration, and pedagogical sup-
port.

2.2 Linguist documentation tools
The most prominent documentation tools are tech-
nical environments developed by and for linguists.

1https://github.com/haberchr/langlit

FieldWorks Language Explorer (FLEx) integrates
a lexicon, text corpus, and morphological parser
within a unified workflow, making it widely used
in language documentation , and no other tool com-
bines these three components in an integrated fash-
ion (Skilton et al., 2025) (see Table 1). Another
widely used tool, ELAN, supports multi-tier anno-
tations of audio and video (Wittenburg et al., 2006),
but its workflow assumes significant linguistic ex-
pertise and privileges researchers’ needs over those
of teachers or community members (O’Neil et al.,
2024). ELAN’s interlinearization features remain
under development and do not yet provide the in-
tegrated lexicon–parser workflow valued in FLEx
(Skilton et al., 2025).

Despite their important role, these tools have no-
table limitations. FLEx is difficult to install and
operate without specialized training, is optimized
for single-user workflows with limited version con-
trol, and lacks transparent version histories, com-
plicating accountability for changes to language
data (Skilton et al., 2025). Its management by SIL
International and the requirement for data to be up-
loaded to an outside server raises data privacy and
sovereignty concerns (Skilton et al., 2025). Both
tools require powerful local computing and a desk-
top workflow.

The technological landscape has evolved sig-
nificantly since these tools were first developed.
Smartphones, web applications, and cloud-based
collaboration are nowwidespread, and advances in
natural language processing have expanded what is
possible for both linguists and learners. However,
few of these advances have been used to upgrade
core documentation software.

Integrating NLP models into tools like FLEx
and ELAN remains technically cumbersome, to
the point of discouraging adoption even among ex-
perienced documentary linguists (Gessler, 2022).
This suggests a need for systems that retain the
analytical depth of existing documentation tools
while supporting modern, collaborative workflows
for the downstream users of language documenta-
tion outputs.

2.3 Community-facing tools
Community-facing tools such as mobile applica-
tions, web dictionaries, gamified learning tools,
and multimedia storytelling platforms are intended
for direct use by language communities (Ajani
et al., 2024; Bettinson and Bird, 2021; Galla, 2016;
Tennell and Chew, 2024). In communities with
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few fluent speakers, digital platforms distribute
recordings of Elders, extending the reach of limited
linguistic resources (Meighan, 2021, 2024). For
example, Littell et al. (2017) introduce a reusable
framework for web dictionaries across languages
and Kazantseva et al. (2018) describe a verb conju-
gation tool for Kanyen’keha designed to help learn-
ers navigate complex morphology. These tools are
often effective for engagement and beginner learn-
ing but few consistently integrate morphological
search functionality over annotated corpora, limit-
ing utility for teachers and advanced learners who
need contextualized examples of specific gram-
matical phenomena (Neubig et al., 2020; Taylor-
Adams, 2019).

Beyond functional limitations, concerns about
data sovereignty are central to the design of
community-facing language technologies (Chew
et al., 2023; Kukutai and Taylor, 2017; Schwab-
Cartas, 2018; Tennell and Chew, 2024). These
commitments are difficult to uphold when projects
rely on external infrastructure such as third-party
platforms or large language models. Few reusable,
community-adaptable application frameworks ex-
ist, so each new project typically requires full cus-
tom development. This is a structural barrier be-
cause communities with the greatest need are of-
ten the least positioned to commission or maintain
such tools (Chew, 2021; Wagner, 2017).

Despite their complementary strengths, doc-
umentation and community-facing tools have
largely developed in parallel, and as Gessler (2022)
notes, existing software has not kept pace with the
collaborative, accessible workflows that revitaliza-
tion teams need. Bridging this gap requires plat-
forms with usable interfaces, collaborative capa-
bilities, and community governance over language
data.

2.4 Comparison of select work
Table 1 compares the documentation, pedagogical,
and infrastructure features of a sample of work
identified in our review of digital tools for language
documentation and revitalization. Our review il-
lustrates the general patchwork of features offered
by tools purposed for revitalization that motivated
the design of langlit.

Neither FLEx nor ELAN, the most widely used
documentation applications, provide a pedagog-
ical interface for language community members.
FLEx offers concordance generation and regex
filtering within its Texts & Words module, but

this does not permit search functionality accessi-
ble to non-specialists (Skilton et al., 2025). SIL
has recently released FieldWorks Lite (beta)2, a
cross-platform companion application that intro-
duces real-time collaborative editing for lexicon
data, though it does not support morphological
parsing, text annotation, or the broader documen-
tation workflows provided by FLEx. ELAN sup-
ports multi-tier regex search over annotated media,
but a documented limitation in its Multiple Layer
Search prevents reliable morphosyntactic queries
across utterance boundaries, restricting its utility
as a corpus search tool (Wilbur, 2019). Neither
tool offers integrated word construction, collabo-
rative hypothesis documentation, or configurable
data governance.

Gessler (2022) presents Glam, a work-in-
progress system that most directly shares
langlit’s goal of bridging NLP models and
documentary linguistics through shared software
infrastructure. Glam targets documentary linguists
and NLP integration, providing UIs for annotation
and model interaction, but does not describe a
pedagogical interface for teachers or learners.
Plaid3 constitutes a linguistic annotation backend
that is designed to solve data management and
collaboration for linguistic documentation appli-
cations, but is not deeply coupled with analytical
or pedagogical tooling.

Among the community-facing tools in our com-
parison, Littell et al. (2017) and Debenport et al.
(2023) both offer dictionary interfaces with lexi-
cal search, but neither supports morphological cor-
pus search over annotated texts. Mukurtu, de-
scribed by Debenport et al. (2023), is the most
developed system for data governance, providing
granular, protocol-based access control designed
specifically for cultural sovereignty needs; how-
ever, Mukurtu supports metadata and media an-
notation within its archival framework rather than
linguistic corpus annotation such as morphologi-
cal glossing or interlinear glossed text. Richards
et al. (2025) describe amobile application with cor-
pus search and multimodal features, but without
collaborative editing, open-source availability, or
morphological analysis. Kazantseva et al. (2018)
stands out as the only system besides langlit
that provides both amorphological analyzer and an

2https://software.sil.org/fieldworks/
download/fieldworks-lite/

3https://larc-iu.github.io/plaid/manual.
html
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Documentation and pedagogical capabilities Infrastructure & governance

Tool Morph.
Analyzer Dict. Corpus

Search
Pedagog.

UI
Corpus
Annot.

Multi-
modal

Phrase
Builder

Hypoth.
Doc.

LM
Integ.

Collab.
Editing

User
Mgmt

Open
Source

Data
Gov. Platform

FLEx ✓ ✓ *limited — ✓ — — — — — *limited ✓ — Desktop
ELAN — — *limited — ✓ ✓ — — — — *single ✓ *? Desktop
Littell et al. (2017) — ✓ *lex ✓ — — — — — — — ✓ *? Web/Mobile
Kazantseva et al. (2018) ✓ — — ✓ — — ✓ — — — — — — Web/Mobile
Gessler (2022) — — — — ✓ — — — ✓ ✓ ✓ ✓ *✓a Web
Debenport et al. (2023) — ✓ *lex ✓ *limited ✓ — — — ✓ ✓ ✓ ✓ Web
Pugh and Tyers (2023) ✓ — — — — — — — — — — ✓ — CLI
Mainzinger (2024) — ✓ — ✓ — *? — — — — — — — *mixed
Cox et al. (2025) ✓ ✓ — ✓ — ✓ — — — — — ✓ *? Web
Richards et al. (2025) — — ✓ ✓ — ✓ — — — — — — *token Mobile
Hammerly et al. (2026) ✓ ✓ — *ext — — *ext — — — — ✓ — CLI

langlit ✓ ✓ ✓ ✓ ✓ — ✓ ✓ ✓ ✓ ✓ ✓ ✓ Web

Table 1: Comparison of selected language revitalization tools. ✓ present; — absent; * partial or unclear (asterisk
with label). lex: search limited to lexical lookup. limited: feature present but with significant constraints. ext: down-
stream application described but not integrated into a single UI. single: single-user only. token: token/password-
based access. ?: unclear from available documentation. mixed: no single integrated platform. LM Integ. refers to
in-app integration with language models (e.g., LLMs, neural taggers) for annotation assistance or other tasks, not
rule-based morphological parsing. *(a) Derivative work Plaid adeptly addresses infrastructure and governance
issues.

integrated word/phrase construction interface for
learners; however, it lacks corpus search, annota-
tion, and collaborative infrastructure.

Several recent projects build directly on FST-
based morphology. Pugh and Tyers (2023) de-
scribe a finite-state analyzer for Highland Puebla
Nahuatl, but without an accompanying application
layer, and Mainzinger (2024) presents a technol-
ogy roadmap for Mvskoke drawing on multiple ex-
isting systems rather than a single integrated plat-
form. Cox et al. (2025) describe a long-term com-
munity partnership to build an FST-backed intelli-
gent dictionary for Tsuut’ina, with verb paradigms
reviewed item-by-item by a community language
committee. Hammerly et al. (2026)’s Ojibwe-
Morph introduces an FST framework whose down-
stream applications include a verb conjugation tool
for education, a spell-checker, and intelligent dic-
tionary search. In each case, pedagogical and
word-construction capabilities are built on FST
output, but do not provide corpus annotation, cor-
pus search, or collaborative editing capabilities.

Among the tools surveyed, no system combines
a morphological analyzer, corpus annotation, cor-
pus search, a pedagogical interface, word con-
struction, and hypothesis documentation within a
single collaborative, open-source, web-based plat-
form with configurable data governance. langlit
is designed to address this gap.

3 System Description

langlit is a Python application built with the
streamlit4 framework used for displaying data-
centric applications as web interfaces. It is eas-
ily shareable online via Streamlit Community
Cloud with minimal setup. langlit integrates
an FST morphosyntactic grammar with corpus an-
notation, search, word construction, linguistic hy-
pothesis tracking, and a dictionary. The user-
defined FST grammar and phonological file back-
end (.lexc/.xfscript) are read by the Helsinki
Finite State Transducer Python package hfst
(Lindén et al., 2011) and and form the backbone
of the morphological interpretation engine.

The system can be customized for a target lan-
guage by creating a “language pack.” This con-
sists of a configuration module defining language-
specific parameters that are declared in a single
config.py file imported by all pages, along with
other feature and language specific files to sup-
port the morphological analysis backend. This
architecture supports cross-language applicability.
Communities can enable or disable components as
needed for the intended audience (linguists or com-
munity teachers and learners) or desired function-
ality.

In the following subsections, we describe the
system’s core components: human-in-the-loop an-
notation workflows (§3.1), multi-modal corpus

4https://streamlit.io
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Figure 1: The langlit Discovery page.

search (§3.2), IGT export and pedagogical material
generation (§3.3), corpus-linked hypothesis track-
ing (§3.4), a grammar-derived editable dictionary
(§3.5), and collaborative editing with configurable
access control (§3.6).

3.1 Human-in-the-Loop Annotation
Workflows

The Discovery page (Figure 1) serves as the pri-
mary interface for corpus exploration and anno-
tation management. It provides an overview of
corpus-level metadata and annotation progress, in-
cluding utterance analyses and gold annotation
counts, allowing users to assess the state of the cor-
pus at a glance.

For each utterance, Interlinear Glossed Text
(IGT) is rendered inline as an HTML table aligned
to the tokenized surface form, with spans lack-
ing a gold annotation (gaps) highlighted in red
to make annotation completeness visually salient.
The table displays the normalized surface form,
morpheme boundaries, and gloss. Utterances
can be navigated sequentially or by jumping di-
rectly to incomplete entries, streamlining the an-
notation workflow. Critically, the underlying data
model also supports multilingual comparison of
utterances, addressing a documented limitation of
FLEx (Skilton et al., 2025).

The sidebar computes and displays annotation
progress metrics, including per-analysis counts of
gold, candidate, and unannotated spans, and the
rate of agreement between gold and candidate la-
bels across all analyses with both labels set. Dis-
agreements are flagged for reconciliation. A “next
incomplete” navigation control moves the reviewer
directly to the next utterance lacking a complete
gold annotation, simplifying navigation through a
large corpus.

The Discovery page is primarily designed for
linguists, researchers, and annotators who need

to systematically understand the morphosyntactic
properties of a corpus and build a gold-annotated
dataset that can be formatted as IGT. It also serves
as a useful exploration tool for teachers and ad-
vanced learners seeking a deep understanding of
the language’s structure. Once labeled, the data
becomes a valuable resource for teachers who may
use the Search page to identify relevant linguistic
examples for lesson creation.

3.1.1 FST-assisted analysis

An FST analyzer supports corpus review on the
Discovery page. Finite-state transducers are well-
suited for morphological analysis in revitalization
contexts because they do not require large train-
ing corpora, which are often unavailable for low-
resource languages (Kazantseva et al., 2018). Un-
like neural approaches requiring expensive train-
ing runs and expansive amounts of digitized data
resources, FSTs are rule-based, deterministic, and
can be constructed directly from morphosyntactic
knowledge. This allows for early-stage and con-
tinuous development as the documentation team
learns more about the language, even in the con-
text of resource scarcity. Many Indigenous lan-
guages have complex inflectional systems yielding
extremely large numbers of surface forms (Mithun,
2001), making the concatenative approach (Ham-
merly et al., 2026) that langlit adopts particu-
larly appropriate. FST-based parses discretize mor-
phological transitions, keeping analysis transpar-
ent and correctable—especially important where
analyses must remain interpretable by less tech-
nically inclined team members (Pugh and Tyers,
2023).

Beyond morphological analysis, the software
used to create FST-based systems is highly exten-
sible to a range of downstream modular applica-
tions, including spell checkers, grammar checkers
(Pirinen et al., 2023), verb conjugators (Kazant-
seva et al., 2018), interactive transcription sys-
tems (Lane and Bird, 2022) and morphologically
aware dictionary search (Hammerly et al., 2026;
Cox et al., 2025). The app realizes several of these
extensions directly: the Phrase Builder page uses
the same .lexc grammar to guide interactive word
construction (§3.3), and the Dictionary page de-
rives its lexeme and morpheme inventory from the
same source (§3.5).
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3.1.2 Three-tier annotation workflow
Annotation enrichment is expensive, and revitaliza-
tion programs rarely have the resources required
to annotate a corpus from scratch (Nicolai et al.,
2020; Neubig et al., 2020). The Discovery page
implements a three-tier human-in-the-loop design.
The first tier is human-labeled annotation, support-
ing tabula rasa span annotation for morphological
or other properties according to user-defined con-
ventions.

The second and third tiers are motivated by re-
cent work that shows the potential for NLP tool-
ing to improve the speed at which high quality
annotations can be produced (Ginn et al., 2024;
Liang et al., 2026). These tiers are optional to
allow teams to annotate according to their prefer-
ence and utility. The second tier allows morpho-
logical annotation using finite state transducers via
hfst (Lindén et al., 2011), a package that refer-
ences .lexc and .xfscript files to deterministi-
cally infer morphological annotations for spans of
text.

The third tier, useful in parallel data contexts,
prompts a server-based or locally hosted large lan-
guage model (LLM) to distinguish from among
morphological interpretations generated by the
FST step to choose the most explanatory interpreta-
tion given its parallel translation of the referenced
data in a high-resource language.

It is important to highlight that many groups
working towards revitalization may prefer to not
send any target language data to AI servers to
maintain maximal data ownership and sovereignty;
to this end, our example workflow does not pro-
vide any surface-form target language data to the
AI server in this step - only the morphological
glosses are passed. The external API call is opt-in,
gated behind a UI and password toggle, and can be
disabled entirely by communities that prefer fully
manual review or have concerns about data ex-
posure through third-party services, aligning with
data privacy principles addressed in O’Neil et al.
(2024). Indeed, data sovereignty concerns may
also be allayed by selecting local LLM models for
inference in this step, if desired.

A human reviewer may assign a gold label that
may agree with or override candidate interpreta-
tions suggested by the FST and selected by then
LLM. The UI ensures that annotations labeled
by humans and machine systems are always dis-
tinguished and apparent. Declined analyses are

tracked separately from unannotated ones.

3.2 Multi-Modal Corpus Search
Documentary corpora contain naturalistic, mor-
phologically annotated examples drawn from ac-
tual usage, yet these remain practically out of reach
for teachers without specialist training (Neubig
et al., 2020; Taylor-Adams, 2019).

Low-resource language corpora “typically lack
not only graphical search interfaces, but also the
rich annotations (such as morphological and syn-
tactic parses) that are conventionally required to
support the function of a search interface” (Neu-
big et al., 2020). Compounding this, search inter-
faces that do exist typically require users to query
in technical terms that are beyond the expertise of
most teachers and learners (Taylor-Adams, 2019).

The Search page allows access to corpus entries
containing a specified word or phrase, enabling
users to efficiently locate and examine instances
of target forms in context. Search results display
the full utterance alongside its translation. Entries
can be bookmarked and downloaded in CSV, PDF,
or LATEX format, making it straightforward to com-
pile collections of examples for further analysis or
instructional use.

Entries can be searched by translations, morpho-
logical glosses, tags, or a combination. Beyond the
simple lexical lookup offered by other tools (see
Table 1), the Search page supports regex and neu-
ral embedding queries over both monolingual and
bilingual corpora, enabling comparative analysis
and evidence gathering for linguistic research and
teaching.

For linguists and researchers, the Search page
provides a fast way to identify and examine
instances of specific morphological phenomena
across the corpus. It simplifies the process of find-
ing examples with specific grammatical features
or vocabulary, supporting the preparation of les-
son materials such as handouts and study guides,
which is useful for teachers. The Search page also
offers an accessible entry point for learners to ex-
plore how particular words or concepts appear in
the language.

All modes return paginated example cards dis-
playing the surface form, gloss, and IGT of the gold
analysis. Results of a search can be individually
bookmarked within a session and staged for link-
ing to a hypothesis being evaluated by a linguis-
tic research team(§3.4), or immediately exported
in a CSV for offline use. This design directly re-
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sponds to the Teacher-in-the-Loop model of Neu-
big et al. (2020), which called for corpus retrieval
that does not require users to express queries in
technical terms and can function over partially an-
notated data.

3.3 IGT Export and Pedagogical Material
Generation

Language documentation has historically priori-
tized researcher access over community-usable re-
source creation (Gessler, 2022). The app addresses
this gap with two pages that convert annotation and
grammar resources directly into exportable peda-
gogical materials.

3.3.1 Analyzer
The Analyzer page provides an interactive inter-
face for morphological analysis of utterances. It
accepts free-text input in the target language and
runs it through the same preprocessing and FST
pipeline. Users can examine the full set of inter-
pretations for each span and designate one as the
gold standard analysis, building an IGT entry for a
word or phrase in real time.

Users can bookmark analyzed utterances, which
are added to an export queue that can be down-
loaded, enabling ready-to-use IGT displays for ex-
ternal documents. The resulting three-line interlin-
ear (surface / morphological / gloss) is exported as
a standalone LATEX document using a tabular lay-
out compatible with standard linguistic IGT con-
ventions, or as a PDF via a pdflatex subprocess
call. An optional LLM call proposes a free transla-
tion from the gold gloss line.

The Analyzer is primarily aimed at linguists and
researchers who need to inspect and validate FST
output for specific forms. It is also a valuable tool
for learners seeking a deeper understanding of the
morphological structure of individual words, and
for teachers looking to create IGT-based exercises
ormaterials for translation andmorphological anal-
ysis practice.

3.3.2 Phrase Builder
The Phrase Builder page provides a morphologi-
cally guided phrase construction interface that tra-
verses the .lexc FST while exposing the FST’s
morphological generation functionality in a user-
understandable way. Users begin by selecting a
part of speech and searching for a specific root
meaning, then are guided through answers to a se-
ries of grammatical questions that iteratively build

amorphologically complexword from a rootmean-
ing. The interface reformulates each morphologi-
cal choice as a grammatical question (e.g., a drop-
down menu for person-number agreement), us-
ing question templates and tag-to-question map-
pings defined in a configuration file and comments
in the .lexc file. lexlit currently supports
adding phonological and infix rules via Python or
.xfscript.

The Phrase Builder serves a range of users. For
linguists and researchers, it provides an environ-
ment for exploring the productive morphology of
the language. For learners, the guided step-by-step
interface offers an accessible way to develop in-
tuitions about the morphological structure of the
language. For teachers, the page supports the con-
struction of paradigms and morphologically varied
word forms that can be exported and used as lesson
materials.

3.4 Corpus-Linked Hypothesis Tracking
Neither the tools reviewed by Neubig et al. (2020)
and O’Neil et al. (2024) nor any tool in Table 1
provide a mechanism to link specific corpus ex-
amples to in-progress linguistic hypotheses. The
Claims page addresses this gap by implementing
a structured system for documenting and tracking
linguistic hypotheses or discoveries about the lan-
guage. From both the Discovery and Search pages,
any corpus utterance can be linked to a claim with
an evidence relationship (supports, contradicts, or
neutral), along with a mandatory note explaining
the relevance of the example and a username and
timestamp for provenance. A claim detail view dis-
plays the full evidence set and tracks supporting
and contradicting evidence counts separately. Ev-
ery update to a claim generates a timestamped re-
vision record, providing an audit trail of how anal-
ysis evolved. Claims can be exported as structured
LATEX or PDF documents displaying the claim and
associated evidence to support pedagogical com-
munication.

Because evidence links are attributed to named
users and claim status is visible to all collabora-
tors, the system supports the transparent, recip-
rocal research process called for by O’Neil et al.
(2024), which is particularly valuable for underdoc-
umented languages where hypotheses may need to
be revised as continued analysis of a corpus yields
new insights.

The Claims page is a useful reference for teach-
ers who want to incorporate verified linguistic
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knowledge into lesson planning and for indepen-
dent learners seeking a deeper understanding of
the language’s structure. Future work will 1) doc-
ument agentic AI tools for automating linguistic
discovery using a custom langlit harness, and 2)
improved grammar reference distribution tools for
members of the language community.

3.5 Grammar-Derived Editable Dictionary

A recurring problem in documentation is that dic-
tionary materials exist as static files disconnected
from the morphological resources used for analy-
sis (Neubig et al., 2020; Cox et al., 2025). The
Dictionary page addresses this by deriving its con-
tent directly from the same .lexc file used by the
FST and Phrase Builder. Because the dictionary
is generated from the same resource that powers
analysis, there is no structural divergence between
dictionary coverage and FST coverage: adding a
morpheme to the analyzer makes it immediately
visible in the dictionary. This tight coupling elim-
inates the need to keep a separate lexical database
synchronized with a changing analyzer.

The Dictionary page displays each entry along-
side a translation. Users can search for specific en-
tries, filter by lexicon, and group results by lexi-
con or gloss, making it straightforward to navigate
and organize the vocabulary of the language. En-
tries can be edited directly, allowing the lexical
database to be updated as new information is dis-
covered. Users may edit the categories from the
.lexc file that are displayed via the language pack
.yaml configuration file.

The Dictionary provides linguists and re-
searchers an organized, searchable view of the lex-
icon with the ability to make edits. For teachers
and learners, it functions as a practical vocabulary
reference, enabling quick lookup of specific words
and their translations for use in lessons or indepen-
dent study.

3.6 Collaborative, Transparent Editing with
Configurable Access Control

O’Neil et al. (2024) identify collaborative edit-
ing, user management, edit history, and data trans-
parency as essential features of any cross-culturally
applicable documentation tool, specifically noting
that FLEx’s single-user workflow and opaque ver-
sion history as significant limitations (Skilton et al.,
2025).

3.6.1 Web deployment
The application is deployable as a web appli-
cation via Streamlit Community Cloud or other
providers. For development purposes, computa-
tional linguists and developers may easily deploy
the application locally or on custom servers.

3.6.2 Access control
User identity is established through OpenID Con-
nect (OIDC) authentication on Streamlit Commu-
nity Cloud and in local deployments after server
configuration. Access is gated by Streamlit’s au-
thentication function (st.login()), which exe-
cutes an OICD flow with Google as the identity
provider, restricting app access to admin-defined
accounts. Editing and LLM-usage is gated behind
an admin-defined password, so non-privileged
users have read-only access by default. The app
currently supports SQLite as a backend, which is
backed up to a Google Workspace account estab-
lished by the admin. The local database allows
for concurrent read access and serialized writes for
users of the app. Future work could support cloud-
native storage solutions.

3.6.3 LLM Integration and data
transparency

External API calls are entirely opt-in: the LLM
toggle’s function is transparently presented to the
user, and users may opt to avoid passing language
data through third-party services by disabling any
LLM inference without affecting other tool func-
tionality.

4 Conclusion

Digital tools for language documentation and re-
vitalization have historically directly served either
linguists or community members, but rarely both.
To address this gap, we present langlit, an open-
source, web-based platform that combines a finite-
state morphological analyzer, three-tier human-in-
the-loop annotation workflow, multi-modal cor-
pus search, interactive word construction, corpus-
linked hypothesis tracking, and a grammar-derived
dictionary in a single system. Because all compo-
nents draw from one shared FST grammar, adding
a morpheme to the grammar immediately propa-
gates across the analysis, search, word construc-
tion, and dictionary pages. The platform is de-
signed for redeployment across languages through
a modular architecture, and its configurable access
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controls reflect the data sovereignty priorities com-
mon in Indigenous language contexts. We hope
that langlit can lower barriers for linguists and
language community members to create, access,
and use language documentation to benefit revital-
ization work.

5 Limitations
A major limitation of langlit is that its cus-
tomization and integration in a language revitaliza-
tion context may require involvement of a devel-
oper or computational linguist. We acknowledge
that this assumption falls short of many real-world
contexts and remains a problem to be addressed by
future work.

We have not yet conducted user acceptance test-
ing among various stakeholder roles identified in
this work. Sustained use from users of varied per-
spectives is critical for corroborating many of the
design assumptions introduced in this work.

We acknowledge that the software presented
does not yet incorporate all desiderata for language
documentation, analysis, and teaching. For exam-
ple, our application does not currently support the
inclusion of multimodal annotations. It is our hope
that the application may serve as a starting point to
allow others to suit the software to their needs.
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