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Abstract

This study examines the design and field impact of an Excel-VBA based validation tool, developed to
serve as an auxiliary utility on the Mozilla Common Voice platform for two endangered Circassian
languages, Adyghe (ady) and Kabardian (kbd). Both languages were institutionalized with distinct
Cyrillic standards between 1936 and 1938 (Topgu, 2006). Diasporic distribution, complex dialectal
structures, and low literacy rates make crowdsourced data collection processes particularly sensitive
(Leivada et al., 2019). Framed within Design-Based Research, the tool was developed through seven
iterative versions (v1.0.0-v2.1.0, April 2025—-August 2026). It combines sentence topic classification,
palochka (U+04C0O, U+04CF) validation, variant-based automatic grouping, statistics, and
ady<>tr/kbd<>tr transliteration features into a single graphical user interface. The findings reveal
that the workflow—which previously required specific IT knowledge—was simplified to make it
accessible for non-experts, thereby positively affecting participant morale. Both communities showed
resistance to Latin transliteration; this finding demonstrates that community orthography preferences
in language technology design can outweigh technical functionality. The study argues that the layer of
"invisible field tools" in endangered language technologies is critical for participant sustainability and
data quality.

Keywords: Adyghe; Kabardian; Mozilla Common Voice; Design-Based Research; palochka; low-
resource language technology

Tehlike Altindaki Diller igin Gériinmez Bir Saha Aracinin Tasarim Tabanl incelemesi
0z
Bu calisma, tehlike altindaki iki Adige (Cerkez) dili olan Adigece (ady) ve Kabartaycayi (kbd) Mozilla
Common Voice platformunda yardimci arag olarak kullanilmasi amaciyla gelistirilen Excel-VBA tabanl
bir dogrulama aracinin tasarimini ve saha etkisini incelemektedir. Her iki dil de 1936—1938 yillarinda
ayri Kiril standartlari ile kurumsallasmis olup (Topgu, 2006) diasporik dagihm, coklu lehge yapisi ve
distk okuryazarlk oranlari kitle kaynakh veri toplama sireglerini hassaslastirmaktadir (Leivada et al.,
2019). Arag, Tasarim Tabanli Arastirma cercevesinde yedi yinelemeli stirim (v1.0.0—v2.1.0, Nisan
2025-Agustos 2026) ile gelistirilmis; cimle konu tabanli siniflandirma, palochka (U+04C0, U+04CF)
dogrulamasi, varyant tabanl otomatik gruplama, istatistik ve ady<>tr/kbd<>tr transliterasyonu
islevlerini tek bir grafik kullanici araytziinde birlestirmistir. Bulgular, belirli bilisim bilgisi gerektiren is
akisinin uzman olmayan kisiler igin erisilebilir bir basitlige indirgendigini ve boylece katilmci moralini
pozitif etkiledigini ortaya koymaktadir. Her iki topluluk da Latin transliterasyonuna direng gostermistir;
bu bulgu, dil teknolojisi tasariminda topluluk yazi sistemi tercihlerinin teknik islevselligin 6niine
gecebilecegini gostermektedir. Calisma, tehlike altindaki dil teknolojilerinde "goériinmez saha araclar”
katmaninin katilimer siirdirilebilirligi ve veri kalitesi igin kritik oldugunu savunmaktadir.

Anahtar Sozciikler: Adigece; Kabartayca; Mozilla Common Voice; Tasarim Tabanli Arastirma;
palochka; diisiik kaynakh dil teknolojisi
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1. Introduction

In linguistic classification, Adyghe and Kabardian are evaluated as two distinct languages belonging to
the Adyghe-Abkhaz branch of the Northwest Caucasian language family (Arkadiev & Lander, 2021).
Within the internal structure of the family, there are two main groups: Abaza-Abkhaz and Adyghe
(Circassian); the Adyghe group is itself divided into Adyghe and Kabardian? (Arkadiev, 2022). Both
languages acquired their own distinct literary standards in the first half of the 20th century and were
standardized on the basis of the Cyrillic alphabet between 1936 and 1938 (Zhemukhov & Aktiirk,
2015). This distinct language status is institutionally recognized in the education system, publishing,
and written literature (Bakov, 2023). Typologically, both languages share distinctive features such as
polysynthetic morphology, ergative alignment, flexibility in lexical categories, and left-branching
syntax (Arkadiev & Lander, 2021). However, the wave of diaspora that occurred after 1864 led to the
dispersion of speakers outside the Caucasus—primarily to Turkiye, Syria, Jordan, Lebanon, European
countries, and America—causing both languages to face severe language transmission issues in their
homelands (Zaudin et al., 2024).

In this linguistic and demographic context, digital language resources play an increasingly critical role
in the preservation and development of endangered languages. Kornai emphasizes that a
standardized orthography is a prerequisite for collective projects such as Wikipedia and large corpora;
orthographic diversity and encoding inconsistencies directly hinder the development of machine
learning-assisted language technologies (Kornai, 2013). The Common Voice project is a large-scale
crowdsourcing initiative launched by the Mozilla Foundation in 2017 to create such digital resources;
at the time of publication, it was active in 29 languages, in the data collection phase for 38 languages,
and had compiled approximately 2,500 hours of audio data from over 50,000 participants (Ardila et
al., 2020).

This article is an empirical study examining the design of an Excel-VBA based validation tool developed
during the process of adding Adyghe and Kabardian to Common Voice within a DBR® framework,

1 circ.py was developed by Biilent Ozden: https://github.com/HarikalarKutusu/circassian-transliterate. The
transliteration tables the tool uses are published separately and independently as part of this work: Nemlioglu
(2026), https://doi.org/10.5281/zenodo.21940474 (CC BY 4.0).

2 In this study, the terms “Adyghe” and “Kabardian” are used in the forms in which they appear as official state languages
in the constitutions of the republics of the Russian Federation. Article 5 of the Constitution of the Republic of Adygea
establishes Adyghe, together with Russian, as an equal state language (HMM "TapaHT-Cepsuc", 1995). Kabardian, in turn, is
listed as one of three state languages under the name Kabardian in Article 76 of the Constitution of the Kabardino-Balkar
Republic (HNN "FapaHT-Cepsuc”, 1997); it is designated under the name Circassian in Article 11 of the Constitution of the
Karachay-Cherkess Republic (HNMN "rapaHTt-Cepsuc”, 1996), and this is the same language as the Kabardian spoken in the
Kabardino-Balkar Republic.

3 DBR (Design-Based Research): This methodology, frequently used in the integration of educational sciences and
technology, aims to bridge the gap between theoretical research and real classroom or field applications (Cela-Ranilla et



proposing the concept of "invisible field tools" for sustainable language technology. The main research
question of the study is: Does a validation/transliteration layer wrapped in a familiar spreadsheet
environment with a graphical user interface and adapted for multi-dialectal, diasporic languages
improve data quality and participant efficiency in crowdsourced projects like Common Voice?

To answer this question, the article focuses on the following sub-questions:

1. How does the DBR framework operate under conditions where the developer and operator in
the field are the same person?

2. What concrete functionalities does a multi-dialectal structure and a diasporic participant base
necessitate in tool design?

3. Do pre- and post-intervention workflow metrics make the impact of the tool layer measurable?

4. How do community members of endangered Adyghe and Kabardian languages (Demir Y., 2022,
p. 203; Moseley, 2010) react to writing system interventions?

The remainder of the article is structured as follows: The second section summarizes the historical and
sociolinguistic context of the two languages. The third section reviews relevant literature—very low-
resource language speech data studies, crowdsourced language documentation, Common Voice
language integration practices, and the use of DBR in contemporary language learning research. The
fourth section introduces the DBR methodology, the field site, and the participant structure. The fifth
section details the technical design of version 2.1.0 of the Excel-VBA tool. The sixth section presents
the findings. The seventh section discusses the findings, evaluates limitations, and draws implications
for future web-based tool architecture.

1.1 Materials and Method

The design of the VBA application presented in this article belongs entirely to the researcher, with
partial assistance from Claude Al for code writing. Furthermore, in the preparation of this article,
Gemini was used for translations required to read sources in different languages, Jenni Al was used
for literature research, and Claude Al was utilized for data extraction and calculation tasks to generate
certain tables; all detailed content was authored by the researcher. Table contents and calculations
generated by Al were specifically verified by the author. An empirical approach was adopted for
studies conducted on the community.

2. Historical and Sociolinguistic Context

2.1. Position of Adyghe and Kabardian Within the Language Family

Adyghe (ady) and Kabardian (kbd)* are classified within the Northwest (or Ibero-) Caucasian language
family as Western and Eastern Circassian languages, respectively (Arkadiev & Lander, 2021). Another
important branch of the family is the Abaza-Abkhaz group; together with this branch, both Circassian
languages form the "Adyghe-Abkhaz" super-group and represent its closest members linguistically
(Arkadiev, 2022). Structural similarities, phonetic correspondences, and shared vocabulary between
Adyghe and Kabardian demonstrate a high degree of affinity (Arkadiev & Lander, 2021). However,
having developed within distinct literary traditions over a long period, these two languages have
diverged in terms of alphabet, phonetics, lexicon, and orthographic rules (Zhemukhov & Aktirk, 2015).

al., 2025). Within the DBR framework, researchers design technology (e.g., language-learning tools) in real settings, test it,
continually refine it using the empirical data obtained, and produce both practical solutions and theoretical principles.

4 Both languages have been represented by the abbreviations “ady” and “kbd” since the second edition of the 1SO 639
standard (Nemlioglu M. U., 2018). This standardization allows the two languages to be processed separately on language-
technology platforms. Common Voice and similar translation and localization platforms use these codes to create separate
datasets for each language (Nemlioglu & Abregova, 2025).



2.2. Language Planning Studies in the 1920-1939 Period and Dual Language Status

Prior to the language planning efforts initiated during the Soviet period, the first notable alphabet
attempt for Circassian languages was Umar Bersey's Arabic-based work titled «Aabirabzam
nbykeapbKla» (Adygabzem yibukvarych’e), published in Thilisi in 1853. This work was used for a
decade in the education of Circassian children in Stavropol, Ekaterinodar, Yeysk, and Novocherkassk
(Bbipcbip, 2017).

With the language planning studies started in the Soviet period, the writing systems of Caucasian
languages were radically altered. Between 1920 and 1939, trials for transitioning to Arabic and Latin
scripts took place for Circassian languages (Zhemukhov & Aktlirk, 2015); however, separate Cyrillic
alphabets were established for Eastern Circassian in 1936 and Western Circassian in 1938 (Topgu,
2006).

The project for the Adyghe Cyrillic alphabet was prepared by N. F. Yakovlev and Daut Ashkhamaf. It
was approved by a decision of the Adyghe Regional Committee in 1937 and came into use in 1938
(AHuek, 2022). The foundation of the modern Kabardian Cyrillic alphabet was created by Tuta
Borukayev in 1935 based on the Russian alphabet, replacing the Latin-based version initiated by B.
Khuranov in 1923. The separate Cyrillic alphabet for Adyghe was finalized in 1938, while revisions for
Kabardian continued until 1939 (Kymaxos, 2013, pp. 7-8).

These alphabets currently form the basis of the official literary standards for both languages. This
historical decision represents the most distinct turning point in institutionalizing the two languages as
separate literary standards. Although initiatives to create a "single Circassian literary language" were
discussed in subsequent years, maintaining two separate standards persisted in educational and
publishing practices (Bakov, 2023). The necessity of re-evaluating dialect classifications was excluded
from the scope of this study; however, in tool design, variant-based file organization was adopted to
align with the variant structure established for these languages in the MCV project.

2.3. Post-1864 Diaspora Period and Dialect Evolution

Following the Russian-Circassian War, which ended in 1864, a major portion of Circassian communities
was exiled to Ottoman territories (Demir B., 2025). This forced migration led to geographically-driven
shifts in dialectal structures. Circassian communities remaining in the Caucasus and those dispersed
across Turkiye, Syria, Jordan, Lebanon, Egypt, Europe, and America (Nemlioglu M. U., 2016)
maintained their languages under varying conditions, and dialectal divergence became more
pronounced in this process. The same diaspora dynamic is also observed for the Abaza community,
which belongs to the same language family (Karmova et al., 2023). Although dialect classification was
historically made on the basis of Shapsug, Bjedug, Temirgoy, Abadzeh (West Circassian/Adyghe
dialects) and Kabardian, Besleney, post-diaspora interconnected structures and population
distributions in autonomous republics in the Caucasus complicated these classifications.® For instance,
Kumakhov divides Kabardian, which was previously a single dialect, into the following dialects: Baksan,
Beslaneevsky and Kuban. There are also Malkinsky, Malo-Kabardinsky, Mozdoksky and other sub-
dialects (Kymaxos, 2013, p. 8).

3. Related Work
3.1. Speech Data Studies in Very Low-Resource Languages

5 In individual interviews, it was observed that some individuals of Shapsug descent living in Amman, Jordan spoke
Kabardian rather than the Shapsug dialect. Similarly, while some families of Abzakh descent living in Dlizce speak the
Shapsug dialect, some lineages known to have lived in the pre-1864 Shapsug region identify themselves as belonging to the
Abzakh clan.



Constructing speech data for very low-resource languages has long been a significant research area in
language technologies. Gurtueva and Kamensky built an acoustic-phonetic database with native
Kabardian-Circassian speakers, obtaining records for 10 speakers, 4,610 words, and approximately 20
minutes of audio per speaker (Gurtueva & Kamensky, 2024). Although limited in volume, such studies
provide valuable evidence for model development and typological investigation. In bilingual reading
studies, participants have exhibited varying dialect distributions that directly affect corpus
composition; for example, in an eye-tracking study conducted by Zdorova et al., participants were
distributed across Bjedug (n=22), Kabardian (n=12), Temirgoy (n=11), and Abadzeh (n=5) dialects,
leading researchers to emphasize that Kabardian should be evaluated as a separate East Circassian
language (Zdorova et al.,, 2023). This finding demonstrates the necessity of a dialect-conscious
approach in corpus design.

Common Voice is the most comprehensive crowdsourced data source for low-resource languages.
Nevertheless, even a medium-resource language like Turkish had a limited dataset of 68 hours and
1,228 speakers in the January 2022 release (Coltekin et al., 2022, p. 14); this highlights how challenging
it is to build initial data volumes for Adyghe and Kabardian. Godard et al. demonstrated that
systematic data collection from very low-resource languages is achievable (Godard et al., 2018). Tyers
and Meyer showed that speech recognition experiments can be conducted for "underserved
languages" in Common Voice using even around one hour of data (Tyers & Meyer, 2021).

As a result of efforts initiated in September 2024, Adyghe and Kabardian were included in Mozilla
Common Voice language lists. Upon basic completion of translations on the Pontoon tool, initial
community members began audio recordings for ASR in these languages by late 2024.

The evolution of multilingual corpus releases following the launch of Common Voice in June 2017
serves as an important benchmark to frame the platform representation of endangered languages.
Table 1 presents the language count, total hours, and validated hours for the initial release, the
intermediate release where Adyghe and Kabardian were added (Corpus 23.0), and the current
release (Corpus 26.0):

Table 1. Mozilla Common Voice Corpus Releases — Overview Metrics®’

Status Version Date Number of | Total | Valid
Languages | Hours | Hours

Initial (first multilingual release) Corpus 1 25.02.2019 19 1,368 1,096

ady + kbd added (during expansion of the |Corpus 23.0| 05.09.2025 286 35,921| 24,600
language list from 137 to 286)

Current Corpus 26.0| 12.06.2026 294 42,388 28,893

3.2. Dialect-Conscious, Crowdsourced Language Documentation and Community
Leadership

Multi-dialectal structures mandate dialect-conscious corpus design. The Awal platform, developed by
Oktem and Boudichat for Tamazight, collects contributions through a community-oriented approach
to increase Tamazight's digital representation (Oktem & Boudichat, 2025). This approach defines the

5The dates in the table are cutoff dates, not publication dates. According to the explicit notice in the common-voice/cv-
dataset repository, the dates in the JSON file names represent data cutoff dates. For Corpus 23.0, the cutoff was
05.09.2025 while the actual release was 17.09.2025; for Corpus 26.0, the cutoff was 12.06.2026 while the actual release
was 17.06.2026.

7 The figures were compiled on 26.07.2026 from the relevant ".json" and ".md" files published by Mozilla CV at
https://github.com/common-voice/cv-dataset/.



bridging role of language representatives between community leadership and technical
coordination—a key actor role in this study as well. Including low-resource languages in digital
environments contributes to a more equitable language technology ecosystem (Pakray et al., 2025).
Mbogho et al. report that adding languages to Common Voice occurs via the Pontoon platform,
requiring approximately 1,000 technical strings to be translated per language, with new terms coined
if necessary (Mbogho et al., 2025). The translation set collected to date includes thousands of phrases
and terms; translation completion rates vary for Adyghe and Kabardian®, and due to data ambiguities
caused by non-community contributions, the exact amount of fully approved translations for
Kabardian has not been clarified®. This process requires language representatives to collaborate with
experts and linguists possessing both technical and linguistic competencies.

Crowdsourced language documentation is another important approach in this field. The Web 2.0
ecosystem offers new possibilities for crowdsourced language documentation approaches but
introduces scalability challenges (Austin, 2023, p. 3). Bettinson highlights the potential of participant-
centered language documentation to produce scalable natural language corpora (Bettinson, 2015).
The tool examined in this study directly addresses the problem of shortening processing cycles while
maintaining data quality alongside participant engagement.

A two-tiered quality control model utilizing combined human and automated inspection was
exemplified in Lange and Aznar's RefCo Checker study, where manually entered data in a digital
environment is first evaluated by automated tools and subsequently reviewed by humans (Lange &
Aznar, 2022). The tool presented here implements a similar two-tiered structure; however, under
conditions where the operator acts as both developer and practitioner, this structure enables a tighter
control loop.

3.3. Transliteration Tools and Open-Source Infrastructure

Transliteration tools for multi-script languages are fundamental language technology components.
Qian et al. developed a Python toolkit for universal transliteration (Qian et al., 2010). The approach in
this study forms part of an effort to make a similar transliteration infrastructure accessible to field
users.

Turkish natural language processing tools served as the architectural inspiration for circ.py, which
marked the starting point of this work. Turkish text cleaning practices—such as spelling corrections,
character normalization, and encoding fixes—were adapted for Adyghe and Kabardian text data.
Developed by Biilent Ozden, circ.py is an application executing statistical functions like
character/word counts as well as spelling validation, extended here for Adyghe and Kabardian.
Nevertheless, transitioning from Cyrillic to Latin or different transliteration systems adds an extra layer
of complexity for these languages.

3.4. Design-Based Research Framework and CALL Practices

Design-Based Research is an iterative research approach in educational research where intervention
development and implementation processes are intertwined. Reeves and McKenney argue that DBR
yields three main contributions: (a) field intervention design and refinement, (b) development of
theoretical knowledge, and (c) professional development of the researcher (Reeves & McKenney,
2013). Core characteristics of this approach include being "pragmatic, grounded, interactive, iterative,

8 Source: https://pontoon.mozilla.org/ady. This data was compiled based on information obtained during a visit on 2026-
07-30.

SExample: string #312523 (“Sentences are collected for people to read aloud.”) was approved for the Kabardian (kbd) field
with a translation written in Russian, “Cobupatotca npeanoxeHua ana uteHua scayx.” This and similar entries—texts
actually written in Russian rather than Kabardian but marked as approved—make it difficult to determine the true
translation-completion percentage for Kabardian: https://pontoon.mozilla.org/kbd/common-voice/web/locales/common-
voice/en/pages/about.ftl/?string=312523 (visited on 2026-08-07.)



https://pontoon.mozilla.org/ady
https://pontoon.mozilla.org/kbd/common-voice/web/locales/common-voice/en/pages/about.ftl/?string=312523
https://pontoon.mozilla.org/kbd/common-voice/web/locales/common-voice/en/pages/about.ftl/?string=312523

flexible, integrative, and contextual" (Wang & Hannafin, 2005). These characteristics align with the
evolution of the tool developed in this study across seven iterative versions (v1.0.0-v2.1.0).

In Computer-Assisted Language Learning (CALL), DBR has gained increasing acceptance as a research
methodology in recent years (Reeves & McKenney, 2013). Gaffas noted in a DBR-based study on using
social media platforms for language learning that the approach allows for iterative testing and design
refinement (Gaffas, 2024). Levy argues that for DBR to normalize within CALL, tools must transition
from a research focus to practitioner integration, reflecting how these tools emerge (Levy, 2013). The
Excel-VBA application developed in this study embodies this transition by moving the console
structure of circ.py—which required "deep" technical knowledge—into an ordinary and accessible
environment.

4. Method: Design-Based Research Framework
4.1. Research Design

This study was conducted within a Design-Based Research framework (Kiling & Ozkék, 2025). The
impact of the Excel-VBA tool—developed as an intervention across seven iterative field versions
(v1.0.0, v1.0.1, v1.1.0, v1.1.1, v1.2.0, v2.0.0, v2.1.0)—on both data quality and participant
sustainability was examined. Combining the roles of researcher, developer, and operator in one
person represents a concrete instance of DBR's "researcher in the field" principle.

4.2. Field Site and Participant Structure

The field site for this study is a multilingual crowdsourced project initiated in late 2024 via Pontoon to
add Adyghe and Kabardian to Common Voice. The division of roles among language representatives
is as follows: Adyghe (ady) representative [the author]; Kabardian (kbd) representative Dr. Murat
Topcu'®% advisor for Adyghe Dr. Saida Abregova?!; advisor for MCV Biilent Ozden'?. The first Telegram
group was established on October 14, 2024, for administrative purposes, alongside the initiation of
Pontoon translations for both languages. On the same date, two official Telegram groups were
created, and volunteers were invited for voice contributions and recordings. However, actual voice
recordings began after Pontoon translations crossed the 35% threshold, enabling the languages to be
listed on the MCV interface.

The community structure grew organically. The management group initially comprised four
individuals, later expanding to six, though active participants remained at five. In January 2025, a
community member joined the management team as a coordinator and set up a sub-chat group and
an information channel. The group started with a Kabardian focus and still has one, but from the first
days it also included people who work on Adyghe. The chat group reached 734 members and the
channel reached 326 members. Additionally, a dedicated task group (26 members) was formed for
the MCV Spontaneous Speech initiative, and a separate working group (25 members) was organized
by the researcher for Adyghe sentence preparation and special tasks. A small WhatsApp group of
journalists and broadcasters living in Maykop also worked autonomously to meet the Spontaneous
Speech target duration before joining Common Voice recordings to continue contributing.

Table 2. Community Structure (Snapshot values as of July 31, 2026; members continuously join or
leave groups)

Group Function Members

10 Faculty member, Department of Russian Translation and Interpretation, Okan University

T Faculty member, Division of Circassian Language and Literature, Department of Caucasian Languages and Cultures,
Diizce University

12 senior Computer Engineer, member of the Mozilla Common Voice Software Development group



CV-Circassian-Team |Management, coordination, and decision-making 6 (5 active)
(EN/TR/RU)
CV-Circassian-Global |Participants from all countries 107
(EN/ru/ady/kbd)
CV-Cerkesce Participants from Turkey 97
MCV-Aabira63s (ady) |Adyghe-specific tasks and sentence production 25
MCV:SS-Circassian  |Spontaneous Speech special task 27
AbI32KbY3TMD, Kabardian-focused, mixed 724
ObINbIULL, &
Maykop, WhatsApp |Local journalists/broadcasters (SS - CV) Undocumented
Group
NOTE: Arithmetic sum of the 6 measured groups is 986; unique

members: 863; duplicate entries: 123. Measurements were

conducted using the Telegram APl and the WTelegramClient

NuGet library.

This setup displays a "core-periphery" model common in crowdsourced participation (Crowston &
Shamshurin, 2017): a small core coordination group (2 active managers, 1 technical advisor + linguists),
a middle layer of task-focused working groups, and a periphery of general participants. Members of
these groups overlap significantly and may be active across multiple channels. This overlap
demonstrates the scalability of the language representative role and the distributed nature of
community leadership.

4.3, Pre-Intervention Observation and Problem Identification

In the default Common Voice model, sentences are collected through open contribution: anyone can
write a sentence and donate it under CCO, the sentence enters the reading list after two speakers of
that language approve it, and it is removed after two rejections. This model works for languages
such as Turkish, Russian or English, because it assumes a large pool of speakers who can also read
and write the language. Adyghe and Kabardian have a limited number of speakers, and the number
of people who are literate in them is much smaller. Two contributors who share the same
misconception may well approve an incorrect sentence, and writing a Latin character in place of the
palochka is the most common example. For this reason the community chose to build a review path
that works before upload; the workflow described below is that path.

Prior to tool development, the sentence collection-validation-upload cycle for Adyghe proceeded as
follows:

1. Sample sentences produced by community members were compiled into shared Google
Sheets tables.

2. Once sentences reached a target volume (at least 500+ items), they were submitted to an
expert linguist for review. Since only a single linguist conducted reviews, this phase took
between 1 and 7 days depending on workload and volume.

3. Orthographic and variant checks (palochka accuracy, script consistency) were completed in 1—
5 days by the ady representative (the researcher) and the kbd representative (subject to other
work commitments).



Validation was executed via command line using circ.py, and output files were manually
copied and pasted in batches into the Common Voice portal.

Post-upload, two language experts conducted final error checks on the MCV system before
approval. If an overlooked issue was identified, the sentence was reported or rejected.

Several critical issues were observed in this workflow:

Sentences for each variant had to be manually collected in separate planned spreadsheets.

Grouping sentences by domain required preparing separate files for each domain and
validating them individually with circ.py.

Participant attrition: contributors who prepared sentences and recorded audio became
reluctant to continue for two separate reasons. First, it took a long time for the sentences they
had prepared to reach the platform, so a contributor could not see their own work in the
system. Second, when the reading queue ran out, a contributor who wanted to record found
nothing to contribute to. Both were tied to the same factor: the delay between preparation
and upload.

Data quality issues: Community members frequently made digital orthography errors: double
spaces, incorrect spacing before commas, improper quotation marks, and substituting or
confusing Cyrillic Letter Palochka “I” (U+04C0) and Small Palochka “I” (U+04CF) with lookalike
characters such as Latin capital "I" (U+0049), lowercase "I" (U+006C), or "a" (Latin: U+0061,
Cyrillic: U+0430).

Character encoding issues: Historically, standard Russian keyboard layouts were widely used
for Adyghe, which lacked encodings for Cyrillic Palochka “I” (U+04C0) and Small Palochka “1”
(U+04CF). Consequently, the Windows ady & kbd keyboard layout!® developed under the
author's Master's thesis (currently v1.2) was recommended and adopted by the community.
Nevertheless, sentences copied from open sources occasionally contained simulated palochka
characters using Latin script.

4.4. Intervention: Development of the Excel-VBA Tool

In light of these observations, an Excel-VBA tool was initiated in April 2025. The rationale for
developing the tool was three-tiered:

1.

Technical layer: Transitioning circ.py's complex console parameters and error-prone structure
to a user-friendly form interface.

Workflow layer: Automatically grouping sentences by domains and language variants,
reducing tasks that manually took hours down to minutes.

Sustainability layer: Eliminating the requirement for external Python installations and running
circ.py as a subprocess, turning the utility into an "invisible field tool" that any Excel user could
open and execute.

Development progressed through seven iterative releases, reaching v2.0.0 in July 2026 and v2.1.0 in
August 2026. The tool was in actual use in the field from its first version onward, and development
ran alongside live use; therefore each change in a version responds to friction met during real
operation rather than to a hypothetical need. The version history is summarised in Table 3.

Table 3. Version History of the Excel-VBA Tool

13 The keyboard layout is distributed at https://www.nemerko.org/adyghe-circassian-keyboard-for-windows-7-
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VersionDate (Key Change

v1.0.0 [2025- [.xIsx & .xIsm conversion, VBA form added
04-30

v1.0.1 [2025- |circ.py pausing: file-to-file flow
07-21

v1.1.0 [2025- (Improved error handling and user warnings
08-15

v1.1.1 [2025- |Minor bug fixes
09-09

v1.2.0 [2025- |Automatic grouping by variant added
11-09

v2.0.0 [2026- [circ.py's entire validation and transliteration logic transferred to five VBA modules;
07-19 |external Python, circ.py, and settings.ini dependencies removed; 12-code domain
LUT system and two-tab form added; platform support clarified and limited to
Windows and Excel 2021/365.

v2.1.0 [2026- [The three dialectal letters (rb, Kb, Klb) added to the mapping tables of both
08-15 |languages; three inaccuracies in the Adyghe table corrected

This version evolution demonstrates DBR's "iterative" and "flexible" qualities; the first six releases
directly addressed field observations, while v2.1.0 came from the checks made for publication.

The tool was engineered from inception with domain-based grouping capability, eliminating the need
to maintain distinct sentence lists per domain. Sentences compiled on a single sheet are automatically
grouped into files based on domain codes specified in the Domain column.

Prior to v1.2.0, community members drafted all sentences in a single variant table. The burden of
maintaining separate sheets for each variant resulted in low adoption of variant-specific sentence
generation. Because all sentences were aggregated into one table, they defaulted to global Cyrillic
tags (ady-Cyrl and kbd-Cyrl). This caused Russian loanwords and terms in the corpus to trigger
frustration among diaspora participants. Similarly, transcriptions of spontaneous speech recorded by
Adyghes residing in Tirkiye proved difficult or error-prone for evaluators in the Republic of Adygea.
This underscored the necessity of proper variant tagging. Thus, v1.2.0 introduced a variant column,
enabling automated grouping based on variant tags.

With the release of v2.0.0, Python dependencies were removed, eliminating setup hurdles like
installing Python or circassian-translate. This made the tool fully self-contained, enabling community
sentence contributors to group and upload validated sentences directly to MCV following linguistic
review.

The current version, v2.1.0, did not come from the field. It came from the preparation of this study for
publication. During the review conducted to publish the mapping tables as an independent dataset,
three dialectal letters that were not previously defined were added to the tables, and three errors in
the Adyghe table were corrected (see 5.4 and 7.1).

4.5. Data Sources and Ethical Considerations

10



Findings in this study were collected from diverse data sources: Excel-VBA tool source code, VBA
modules (v2.1.0), and README documentation; Telegram group structures and member metrics;
Common Voice platform statistics (recorded hours, speakers, validation rates for ady and kbd);
community feedback on transliteration (indirect observation); direct observation during MCV and
MCV-SS sentence/audio verification; and Pontoon translation statistics.

This study reports findings from a crowdsourced initiative based on open, voluntary participation.
Participants contributed under Mozilla Common Voice's standard terms of use. The tool does not
collect user data and operates strictly locally on sentence files. Real group names are cited in Table 2
as these public channels are open to all interested contributors.

5. Excel-VBA Validation Tool (v2.0.0—v2.1.0)

5.1. Architectural Overview

As of v2.0.0, the TXT File Creator & Validator tool consists of two primary components: The Excel
workbook (v2.3.0), which labels and groups sentences by variant and domain using a Look-Up Table
(LUT)* sheet containing MCV domain tag codes, and the VBA application (form and macros, v2.0.0).
The key architectural decision in v2.0.0 was eliminating external Python dependencies by porting all
validation, statistics, and transliteration logic from circ.py directly into five VBA modules
(mdICircConst, mdICircConstAdy, mdICircConstKbd, mdICircLib, mdICircMain). Detailed architecture
descriptions are provided in Appendix A. The interface of the tool and the file organisation it produces
are shown in Figs. 1-3 in Appendix B.

In versions v1.0.0-v1.2.0, circ.py was invoked as an external subprocess via the Python interpreter—
a structure that posed accessibility barriers for non-technical community members. In v2.0.0, this
dependency was removed (see Appendix A). This integration relies on redistributing Biilent Ozden's
circ.py logic with explicit permission.

5.2. Palochka Validation

One of the most distinctive features of Circassian orthographies is the palochka character (I, U+04CO
uppercase; |, U+04CF lowercase), a character uniquely represented in the Cyrillic alphabet (Nemlioglu
M. U., 2018). Phonetically, the palochka represents the glottal stop [?] on its own, while in letter
combinations it marks ejective consonant modification (Hohlig, 2021). Because standard Russian
keyboards omit this letter, users frequently substitute Latin "1", "I", or "I" (Nemlioglu & Abregova,
2025, p. 7). This degrades corpus quality and introduces noise into datasets intended for Al model
training (Nemlioglu & Abregova, 2025, p. 7). When running in validation mode, the Excel-VBA tool
executes palochka verification, ensuring non-standard character substitutions are automatically
normalized. This validation complements the Adyghe keyboard layout previously developed for
Windows and macOS by the researcher: while the keyboard handles input at the user level, the
validation tool acts as a final platform-level gatekeeper.

5.3. Variant-Based Automatic Grouping and Transliteration

The Common Voice platform supports multiple variants per language for Adyghe and Kabardian
(Mozilla Common Voice, 2021). The variant tables used for both languages are shown in Tables 4 and
5.

Table 4. Adyghe (ady) Variant Table

Language Variant BCP-47 Tag Script Short Description

14 LUT (Look-Up Table): Multilingual domain code table
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Adyghe/West Circassian (Cyrillic)  |ady-Cyrl Cyrillic Indicated for all literate
speakers.

Adyghe/West Circassian (Cyrillic, ady-RU Cyrillic Specified for literate

Russia) speakers in Russia.

Adyghe/West Circassian (Cyrillic, ady-Cyrl-TR Cyrillic Specified for literate

Turkey) speakers in Turkey.

Adyghe/West Circassian (Latin, ady-Latn-TR-t- [Turkish Specifies for non-literate

Turkey, transliteration) ady-cyrl-tr transliteration speakers in Turkey.
Adyghe/West Circassian (Cyrillic, ady-Cyrl-JOR  [Cyrillic Specified for literate
Jordan) speakers in Jordan.
Adyghe/West Circassian (Cyrillic, ady-Cyrl-SY Cyrillic Specified for literate
Syria) speakers in Syria.
Table 5. Kabardian (kbd) Variant Table
Language Variant BCP-47 Tag Script Short Description
Kabardian/East Circassian (Cyrillic) |kbd-Cyrl Cyrillic Indicated for all literate
speakers.
Kabardian/East Circassian (Cyrillic, |kbd-RU Cyrillic Specified for literate
Russia) speakers in Russia.
Kabardian/East Circassian (Cyrillic, |kbd-Cyrl-TR Cyrillic Specified for literate
Turkey) speakers in Turkey.
Kabardian/East Circassian (Latin, kbd-Latn-TR-t- |Turkish Specified for non-literate
Turkey, transliteration) kbd-cyrl-tr transliteration speakers in Turkey.
Kabardian/East Circassian (Cyrillic, |kbd-Cyrl-JOR |Cyrillic Specified for literate
Jordan) speakers in Jordan.
Kabardian/East Circassian (Cyrillic, |kbd-Cyrl-SY Cyrillic Specified for literate
Syria) speakers in Syria.

The developed tool automatically groups sentences according to the variant column in the Excel sheet,
producing discrete output files for each variant. The file types and the naming scheme are given in

Table 6.

Table 6. Output File Formats

File Type Format |Naming Scheme

Main grouping file xt vyyy-mm-dd-[BCP47]-{domain code(s)}.txt

Valid sentences tsv vyyy-mm-dd-[BCP47]-{domain code(s)} val.tsv
Invalid sentences tsv vyyy-mm-dd-[BCP47]-{domain code(s)} _inval.tsv
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Character count tsv vyyy-mm-dd-[BCP47]-{domain code(s)} chars.tsv

Word count tsv vyyy-mm-dd-[BCP47]-{domain code(s)} words.tsv

Transliteration file Axt yyyy-mm-dd-[BCP47]-{domain code(s)}_latin.txt

Because filenames encode date and variant metadata, traceability across processing periods is
maintained.

TXT File Creator & Validator tool integrates ady <> tr and kbd <> tr transliteration tables developed
by the researcher, incorporated into circ.py as functions by Biilent Ozden. These tables offer reversible
Cyrillic-to-Latin conversions based on phonetic closeness between Circassian and Turkish phonemes,
designed primarily to facilitate participation among diaspora speakers in Tirkiye who lack Cyrillic

literacy.

5.4. Key Features of v2.0.0 and v2.1.0

While preserving v1.2.0's capabilities, v2.0.0 represents a significant architectural leap. Core
advancements include:

Two-tab interface: "Create TXT" and "Validate/Transliterate TXT Files" tabs separate
operational workflows so users can validate files without losing context. Action button labels
dynamically update based on language selection (e.g., "validate ady TXT files").

Three output modes: validate, stats, and trans modes produce dedicated files with suffixes
(_val, _inval, chars, words, _latn).

Platform requirements: Windows 10/11 and Excel 2021/365 requirements are explicitly
stated; Excel for Mac and Excel Online are unsupported. (Excel 2016 compatibility is expected
but unverified).

Byte-level verification: as of v2.0.0, the VBA engine produced exactly the same output as the
original circ.py (2026-07-19). This match ended on purpose with v2.1.0: the corrections
described below, and the dialectal letters that were added, are not present in the source
script.

v2.1.0 does not change the architecture of v2.0.0. It only changes the mapping tables. The
defects that made this release necessary were not found in the field. They were found during
the checks made while this study was prepared for publication (see 7.1 and 7.2). There are
four changes. First, three dialectal letters (rb, Kb, KIb) were added to the mapping tables of
both languages; because these letters were not previously defined, a rule that deletes trailing
b characters at the end of transliteration was triggered, causing these letters to silently
disappear if they were used in the text. Second, in the Adyghe table the uppercase palochka
was mapped to an empty string, so a word-initial | lost its glottal mark and lop came out as of
instead of 'of. Third, in the same table the Latin form of klo ended with a Cyrillic o (U+043E).
Fourth, a rule that could never match was removed; this last change does not affect the
output.

The tool itself is also archived as versioned, citable software (Nemlioglu M. U., TXT File Creator
& Validator for MCV (ady, kbd) (Version 2.1.0) [Computer software], 2026). With this release
the tool also gained something else. The transliteration tables that the tool carries inside it
are now published separately, as a citable data set. The tables can therefore be read, checked
and reused without the tool. Versions v2.0.0 and v2.1.0 are still new, and how they perform
in the field will be seen in the coming period.

6. Findings
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6.1. Workflow Time Metrics

Table 7. Pre- and Post-Intervention Workflow Durations

Stage Before After

Sentence preparation ady/kbd [~700 /~1,800 sentences/month  [~700 /~1,800 sentences/month

(team capacity)

Linguist review (ady) 3-7 days 2-5 days
Orthography/variant check 1-3 days 1 day
Grouping + validation Multiple days ~20-50 minutes® / 1,000

sentences

1.5-4 hours/1,000 sentences due
to CV standard upload limits

1-3 hours/1,000 sentences due to
CV standard upload limits

Upload + approval

As Table 7 shows, while sentence generation capacity remains the primary bottleneck (~700 / ~1,800
sentences per month per team), the time required for sentences to reach the platform dropped
substantially. This compressed the data production cycle from days to hours and reduced the loss of
motivation it caused. Because fully controlled timing was not possible under field conditions, these
values are given as approximations (see 7.5). Analyzing barriers to community tech adoption confirms
a direct link between literacy levels and tool usability (Oktem & Boudichat, 2025, p. 12).

6.2. Data Quality Metrics

Table 8 presents the current platform status for ady and kbd, and Table 9 presents the release-by-
release change from Corpus 23.0 to Corpus 26.0.

Table 8. Common Voice Platform Statistics
(As of 2026-07-29; Source: commonvoice.mozilla.org/ady/languages)

Language Total Hours Speakers Validation Rate Total Sentences
Adyghe (ady) 95 168 84% 12602
Kabardian (kbd) 304 382 90% 31824

Table 9. Common Voice — Adyghe and Kabardian Release Comparison
Source: https://github.com/common-voice/cv-dataset, (datasets/scripted-speech, full non-delta

releases)

Adyghe (ady)

Metric CV 23.0- |CV 24.0- CV 25.0- CV 26.0- Change Increase
2025-09-05 2025-12-05 [2026-03-09 [2026-06-12 |((23.0->26.0) %

Total clips 34,241 45,460 60,343 63,508 29,267 85.5%

15 The "~20-50 minutes" value is an estimated duration range observed across multiple sessions by the
developer-operator. This timeframe varies based on subgroup batch size (500-2,000 sentences), concurrent
tasks, and computer performance. Strict chronometric measurements were not conducted; data reflects empirical

reporting.
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Validated clips 24,954 40,812 48,689 53,002 28,048 112.4%
Rejected clips 883 1,524 2,585 3,261 2,378 269.3%
Unreviewed clips 8,404 3,124 9,069 7,245 -1,159 -13.8%
Number of speakers [109 137 163 168 59 54.1%
Validated sentences [9,370 10,309 11,364 11,484 2,114 22.6%
Unvalidated 2,218 2,725 2,734 2,774 556 25.1%
sentences
Reported (flagged)  [580 633 1,425 1,435 855 147.4%
sentences
Total duration (hours) [47.79 63.23 87.44 94.26 46.47 97.2%
Valid duration (hours) 34.83 56.76 70.55 78.67 43.84 125.9%
Average clip duration [5.025 5.008 5.217 5.344 0.319 6.3%
(s)
Archive size (GB) 0.91 1.21 1.68 1.82 0.90 99.0%
Kabardian (kbd)
Metric CV 23.0- |CV 24.0- CV 25.0- CV 26.0- Change Increase
2025-09-05(2025-12-05 [2026-03-09 [2026-06-12 |(23.0->26.0) %
Total clips 70,522 112,462 168,564 174,133 103,611 146.9%
Validated clips 64,812 102,361 157,434 158,156 93,344 144.0%
Rejected clips 1,426 2,499 2,763 2,770 1,344 94.2%
Unreviewed clips 4,284 7,602 8,367 13,207 8,923 208.3%
Number of speakers (214 289 347 380 166 77.6%
Validated sentences (20,914 27,620 30,253 31,823 10,909 52.2%
Unvalidated 2,376 2,376 2,391 2,397 21 0.9%
sentences
Reported (flagged) (2,390 3,359 3,995 4,015 1,625 68.0%
sentences
Total duration (hours) |119.77 194.74 291.40 302.06 182.29 152.2%
Valid duration (hours) |110.07 177.25 272.16 274.34 164.27 149.2%
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Average clip duration

(s)

6.114

6.234

6.223

6.245

0.131 2.1%

Archive size (GB)

2.26

3.64

5.52

5.73

3.47 153.8%

Error distribution of sentences processed using the tool was calculated as shown in Table 10:

Table 10. Sentence Error Analysis for MCV Adyghe (ady) and Kabardian (kbd)
Calculated across all .txt and .tsv files generated via the TXT File Creator & Validator tool.

Error Category Adyghe (ady) Kabardian (kbd)
Mixed Latin/Cyrillic characters 58 125
Punctuation error 12 32

MCV constraint violation (length/allowed characters) 95 141

Total invalid sentences (line count in _inval files) 115 159

Total sentence count (source .txt files) 4898 20408

Invalid rate within total sentences 2.35% 0.78%
Sentences rejected by MCV 4 14

e Source: *.txt files in each directory contain all submitted sentences; *_inval*.tsv files contain
sentences rejected by the local validator alongside reasons.

e 'Mixed Latin/Cyrillic characters': Lines containing Latin characters (e.g., D, n, v) OR
Ukrainian/Belarusian Cyrillic i/i (U+0406/U+0456) mistakenly used instead of | (palochka).

e 'Punctuation error': Disallowed/misplaced punctuation marks such as commas, quotes (", “, ”),
dashes (-, —), or parentheses.

e 'MCV constraint violation': Violations of character limits (MAX_LEN), word counts
(MAX_WORDS[n]), capitalization rules (UPPERCASE), numeric digits, hidden BOM (\ufeff)
characters, or forbidden symbols (-, -, —, etc.).

e As asentence may contain multiple error reasons, individual category sums may not equal the
'Total invalid sentences' row.

e 'Sentences rejected by MCV': Lines in rejected-sentences*.tsv files actually rejected by Mozilla
Common Voice (mostly due to TOO_LONG), independent of local validator results.

Evaluations indicate that higher local validation detection rates directly reduced rejection rates on the
MCV platform. Additionally, because the tool automatically fixes Latin capital "I" (U+0049), Latin
lowercase "I" (U+006C), and inline digit "1" (U+0031) characters, no such character errors occurred in
invalid files.

6.3. Participant Base and Variant Organization Evolution

The community layout is detailed in Table 2. Growth from 3 to over 700 active users was driven by
three factors: sub-chat groups established by the Kabardian coordinator in January 2025 (734 + 326
members), the crowdsourcing participation culture among journalists in Maykop, and parallel
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sentence generation by the Adyghe working group. This multi-centric structure confirms the
scalability and decentralization of community leadership.

Before the intervention, all sentences were uploaded under a single default variant, precluding
dialectal filtering and statistical analysis. Following intervention, variant-based organization was
adopted across both languages. Automated Latin transliterations were initially executed in bulk via
circ.py, but community pushback led to a focus on Cyrillic variants, causing Latin variant submissions
to decline over time.

6.4. Transliteration: Functionality and Community Resistance

Observations revealed that participants who lacked Cyrillic reading habits struggled equally when
reading Latin transliterated text. Conversely, community members who already had a reading habit
— living both in Turkiye and in Russia, including people who are not literate in Turkish — read these
sentences easily.

The wide visibility of the Latin transliterated sentences in the community came from the way the
platform presents sentences. Common Voice orders the sentences it offers to a contributor by giving
priority to those with the fewest recordings, and a sentence stays in the queue until its recording count
reaches an upper limit. For languages without a separate limit, such as Adyghe and Kabardian, this
limit is 15 recordings.® Because part of the Cyrillic sentences had already been read and recorded, the
Latin variants uploaded later had the lowest recording counts and were therefore offered to all
contributors first. Everyone who read and recorded these sentences was literate in Adyghe or
Kabardian; they made these recordings so that the sentences would leave the queue and not appear
again.

A significant finding of this study is the community resistance observed in both Adyghe and Kabardian
groups regarding transliteration. For the first ~4,000 sentences per language, the Cyrillic variant was
uploaded first, and then the Latin transliteration of the same sentences was uploaded as well (about
8,000 sentences per language in total); however, community opposition led to abandoning Latin
variants in favor of pure Cyrillic.

7. Discussion
7.1. DBR Contributions in This Case

This study presents a concrete case of how DBR operates within endangered language technology
contexts. The three contributions defined by Reeves and McKenney (Reeves & McKenney, 2013)
materialized as follows:

® Intervention design: The Excel-VBA tool emerged as a direct response to field bottlenecks,
maturing across seven iterative releases.

® Theoretical knowledge: The concept of "invisible field tools" in endangered language
technologies represents the core theoretical takeaway.

e Professional development: Blending developer, operator, and researcher roles allowed field
insights to immediately inform system design.

16 In the Common Voice server code, the default upper limit of recordings per sentence is defined as
MAX_CLIP_PER_SENTENCE = 15. Lower language-specific limits are also defined: 1 for German, French, and Kinyarwanda,
and 2 for English, Spanish, and Kabyle. Adyghe and Kabardian are not in this list, so the default value applies. The sentence
queue is ordered with ORDER BY s.clips_count ASC, which gives priority to the sentences with the fewest recordings.
Source: common-voice/common-voice, server/src/lib/model/db.ts: https://github.com/common-voice/common-
voice/blob/main/server/src/lib/model/db.ts (visited on 2026-08-13).
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Kiling and Ozkék's (Kiling & Ozkdk, 2025) characterization of DBR as "pragmatic, grounded, interactive,
iterative, and flexible" is evidenced by how each version (v1.0.0 form additions, v1.0.1 circ.py pause,
v1l.1.0 error handling, v1.1.1 bug fix, v1.2.0 automated variant grouping, v2.0.0 removal of the external
Python dependency, v2.1.0 correction of the defects found during the checks made for publication)
was driven by concrete feedback or data: field observation for the first six versions, and the publication
checks for the last one.

These seven versions do not carry equal weight; the iteration rhythm worked in three different phases.
The first phase (v1.0.0—v1.2.0) consists of short cycles: because the tool was already in use, its
shortcomings became visible during real operation, and since the developer and the operator were
the same person, there was neither a reporting delay nor a loss of meaning between the observation
and the technical response. At the end of this phase, v1.2.0 confirmed the functional solution of the
tool — automatic grouping by variant and domain — in the field. The second phase (from v1.2.0 to
v2.0.0) is different in kind and took clearly longer: the question was no longer “does the tool solve the
task?” but “can someone other than the researcher run it?”. This distinction shows that DBR iterations
are not all the same: cycles that validate function and cycles that build transferability work on different
time scales.

The third phase (from v2.0.0 to v2.1.0) came from a different source. It did not start with a field
observation, and it was not about transferability. It started while the study was being prepared for
publication. Publishing the tool's tables as a separate data set, and writing this paper, forced the same
logic to be built a second time in another context. That second construction revealed defects that had
stayed invisible in the field for two years (see 7.2). In the DBR literature, iteration is usually described
as a feedback loop that runs from practice to research. In this case a loop in the opposite direction
was also observed: the research activity itself — preparing for publication and writing — became a
way of checking the intervention and made its defects visible.

The methodological gain of the DBR framework in this case is that it required a record of which field
observation each version responded to. This produced a traceable chain of design reasons that is
independent of the tool itself. The code of this tool cannot be taken over without conditions: the tool
depends on Excel and is released under a license that requires the written permission of the author
for derivative works (see 7.3). However, what is transferable is not the code but the order in which
the problems were solved: first build something that works in the hands of a single expert operator,
validate the data model in the field, and only then remove the expertise barrier. The reverse order —
designing the tool for everyone from the start — carries the risk of freezing a data model that has not
yet been validated. This ordering is offered as a hypothesis drawn from a single case and needs to be
tested in other communities.

The combination of the researcher, developer and operator roles in one person acted in this case as
both an engine and a risk. The concentration that made fast iteration possible also tied the
sustainability of the tool to a single person (see 7.5). What is notable is that this limitation was not
only reported but also shaped the design: the architectural decision behind v2.0.0 — removing the
external Python dependency — aims to dissolve the role concentration by lowering the technical
knowledge needed to run the tool. The result of this decision can be tested: the tool is planned to be
distributed to the sentence-collection and review volunteers in the community (see 7.6), and this
distribution will show whether the task can be spread from one person to many.

7.2. Significance of the "Invisible" Tool Layer

Levy's assertion that CALL tools must transition "from extraordinary to ordinary" to achieve
normalization (Levy, 2013) applies directly to this work. Where circ.py's console interface demanded
"extraordinary" technical expertise, the Excel-VBA tool abstracted this complexity into an accessible
format. As the tool became "invisible" in practice, the researcher's role naturally shifted toward an
operational function. Here, "invisibility" refers not only to hiding technical mechanics, but also to the
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tool becoming a natural workflow component while allowing the researcher to step into the
background.

How that line is held in practice is a separate design question. Hiding the mechanics of a tool and
hiding its decisions are not the same thing: the first makes the tool usable, the second makes it
impossible to check. To make the difference concrete, the linguistic decisions the tool carries inside it
— the correspondences between Cyrillic letters and Turkish Latin letters — were taken out of the tool
and published as a separate, citable data set (Nemlioglu M. U., Adyghe & Kabardian Language
Resources (Version 1.0.0) [Data set], 2026). A user can now see and discuss which linguistic decisions
the tool rests on without having to know how it works. The tool layer stays invisible while the decision
layer becomes visible.

The risk that invisibility weakens oversight did not stay abstract in this study; it was observed in the
tool itself. While the transliteration table was being prepared for separate publication, a cell-by-cell
comparison showed that three letters for dialectal sounds that are not part of the literary language or
the alphabet (rb, Kb, KIb) were not defined in the mapping table. Because these letters were not
consumed as single units, the rule that deletes a stray b at the end of the conversion removed the sign
and the letter disappeared without warning; distinct words such as rba and ra came out as the same
Latin string. The defect produced no error message and the output looked well formed, so it was not
noticed in use. This is the argument about invisible tools seen from the other side: the defect of an
invisible tool is invisible too. The correction was applied in v2.1.0, adding the three letters to the
mapping tables of both languages.

One reason why the defect went unnoticed for so long lies in the structure of the corpus. The
sentences prepared for Common Voice were written in the literary language, not in a dialect, and the
variant labels were based on region rather than dialect (see 7.4). These dialectal letters therefore
almost never passed through the transliteration path, and the defect left no visible trace in the output.

The same thing had happened earlier, while v2.0.0 was being prepared. Porting the logic of circ.py
into VBA required a line-by-line comparison of the two implementations, and this revealed three
defects in the source script: the uppercase palochka was mapped to an empty string, so a word-initial
I lost its glottal mark; the Latin form of klo contained a Cyrillic o (U+043E), which is exactly the error
class the tool's own validator is meant to catch; and one rule in the list could never match. These
corrections were applied in the VBA version used in this study, and a review report was sent to the
developer of the source script.

Taken together, these two events point to a single phenomenon, and the finding is more general than
the defects themselves. The defects were not created by growing complexity. All three had been in
the simpler source script for a long time. What brought them to light was the same thing each time:
the logic was derived a second time, independently. Porting it to another language, publishing the
table as a separate data set, and writing this paper all did the same work. Each forced the same
knowledge to be rebuilt by another route. In an invisible tool such a step does not happen by itself. As
long as the tool runs and the output looks well formed, nothing calls for a second reading. This is the
cost of invisibility.

There is one point where complexity does play a part, and that is duplication. The same mapping table
was kept in three places: in the working spreadsheet, in the source script and in the VBA port. Most
of the defects that were found are divergences between these copies. The remedy addresses exactly
that: the table is now published as a single citable source, and the codepoints are generated from the
characters instead of being typed by hand. The copies now have one common origin that can be
checked.

7.3. Data Sovereignty and Licensing Strategy
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The Excel-VBA tool is released under the NEMERKO Limited Open License (NLO License). The license
allows the tool to be used freely for personal, educational, academic-research and non-commercial
language-documentation purposes — including the sentence preparation and validation work of
community volunteers. In return, modifications, forks and derivative works, as well as commercial use,
require the written permission of the author; requests are assessed on the basis of their purpose and
may be granted free of charge or for a fee, may be granted with conditions, or may be refused. In this
respect the license works as a controlled gate rather than a closed wall. The principle of data
sovereignty — as formulated in the Indigenous Data Governance literature — holds that language
communities must retain control over their own data (Carroll et al., 2020). This principle concerns the
data a tool touches, not the tool itself: a field tool weakens the community’s control the moment it
claims rights over the data that passes through it. For invisible field tools this is a design condition —
a tool must not interfere with data sovereignty. The licence used here was written so that this
condition is not broken: the restriction applies only to the design and the code of the software, and it
does not apply to any data the tool processes.

The scope of the restriction is decisive here: the limitation applies only to the tool layer, not to the
language data. The sentences produced by the community are collected under the CCO (public
domain) license and delivered to Common Voice on that condition; because of this requirement,
only sentences written by the contributors themselves or taken from openly licensed sources are
accepted, and texts protected by copyright are filtered out during collection. The resulting corpus
remains publicly available without any restriction. The same holds for the data the tool consumes:
the transliteration tables that the tool carries inside it have also been published separately under CC
BY 4.0 (see 7.2). In other words, both the data the tool produces and the data it uses are completely
free; only modifying and deriving from the tool requires permission.

This strategy is open to debate in terms of open-source software ethics. By the definition of the
Open Source Initiative, the NLO License is not an open-source license but a source-available one, and
it may create friction for reuse within the language technology community. On the other hand, the
license aims to protect the tool layer that grows around endangered language data from being
separated from the community and turned into a commodity. The choice is a deliberate balance
between these two costs: while the corpus is released freely, the infrastructure that produces it
remains open to community-oriented control over who develops it and for what purpose.

7.4. Dialectal Complexity and Multi-Dialectal Design

While the tool does not automatically resolve dialectal nuances, its variant-based file organization
provides infrastructure for future dialect-conscious data analysis. The community-driven dialect
contribution model advocated by Oktem and Boudichat (Oktem & Boudichat, 2025) for Tamazight
represents a long-term design target for this project. Nevertheless, resistance to transliteration
underscores that technical optimization must balance community expectations. The "invisible tool"
metaphor has limits: as tools become invisible, the community's capacity to critique underlying design
decisions may inadvertently decrease.

One distinction should be made clear here. In this study the term variant refers to region, not to
dialect. The sentences were written in the literary language, and the variant label was used to separate
words that enter the language differently in different countries. For example, speakers living in Russia
use egxaklo for a school pupil and crygeHT for a university student, while in the Turkish variant
epxaklo covers both. Institution names and some other terms also change by region in the same way.
Older dialect categories such as Shapsug, Abzakh or Temirgoy are not represented as separate variants
in the corpus. The variant-based file organisation of the tool therefore provides the infrastructure that
a dialect-aware corpus would need, but it has not yet been used for that purpose.

This demonstrates that language technology interventions carry social, identity, and orthographic
policy implications beyond technical utility. In endangered language communities, native
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orthographies represent cultural identity, leading speakers to resist external alternatives (Simpson,
2025). Viewed alongside claims that digital inclusion fosters equitable language technologies, this
resistance highlights that "equitable participation" requires community consensus, not merely
technical access.

7.5. Limitations
Several limitations should be noted:

Single-case limitation: This study represents a DBR case study focused on a single language pair and a single
developer-operator; findings may not generalize directly to different language communities or multi-developer
settings.

e Single-developer dependency: The primary developer served as the main operator, creating
a sustainability risk despite aligning with DBR's "researcher in the field" model. Future plans
aim to distribute operational responsibilities across multiple team members.

e VBA platform lock-in: Dependency on Microsoft Excel limits cross-platform accessibility.
Transitioning to a web-based architecture for macOS/Linux users remains a planned future
step.

o Nature of time metrics: Reported workflow durations rely on observational estimates across
sessions rather than strict chronometric logging.

e Validation rate isolation: Platform-level validation rates reflect broader community
dynamics, making it difficult to isolate the tool's independent statistical impact.

e Community constraints on variant usage: Although automated validation and grouping were
designed for multi-dialectal workflows, community resistance to transliteration limited
active variant usage, concentrating submissions primarily in Cyrillic variants.

7.6. Future Work: Transition to a Web-Based Architecture

The Excel-VBA tool served as an interim field solution. Future work will build upon these
architectural insights to develop a web-based platform. Zinn's Language Resource Switchboard
model (Zinn, 2018) offers a framework for integrating utility tools under a single interface. Utilizing
direct APIs or bulk upload endpoints could eventually eliminate manual copy-pasting. However,
because Common Voice rate limits rapid automated submissions for security reasons, full
automation will require platform policy adjustments. Web tool development will systematically
incorporate community approval mechanisms into the design process.

Until the web-based tool is available, the present tool is planned to be given to the community
volunteers who collect and review sentences, so that the immediate need is met. This distribution is
also a test of the hypothesis stated in 7.1: does lowering the technical knowledge needed to run the
tool actually spread the task from one person to many? The outcome — how many volunteers can
use the tool on their own, and where they need support — will also set the design requirements for
the web tool.

8. Conclusion

This study investigated an Excel-VBA validation tool developed to support the sustainable inclusion
of two endangered languages, Adyghe (ady) and Kabardian (kbd), on Mozilla Common Voice, using a
Design-Based Research (DBR) framework.

Key findings include:
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1. Workflow optimization: for a batch of 1,000 sentences, the time needed for character
validation and upload to Common Voice dropped from several days to about 20-50 minutes
(developer-operator estimate, observed over several sessions).

2. Quality control: Automated palochka verification and variant-based file organization
successfully supported multi-dialectal and multi-domain data management.

3. Community dynamics: Community resistance to Latin transliteration demonstrated that
orthographic identity and community preferences can outweigh pure technical functionality
in language technology design.

4. Where the checking came from: the defects of the tool did not become visible during field
use. They became visible when its logic was derived again, independently — when it was
ported to another language, when its tables were published as a separate data set, and
when this paper was written.

This study argues that an "invisible field tools" layer is critical for participant sustainability in
endangered language technologies. In DBR settings where the developer and operator are the same
individual, field feedback directly informs system design, producing tangible gains across iterations.
However, "invisibility" must not undermine the community's oversight; community consent must be
continuously re-confirmed.

Future work will focus on transitioning the utility into a web-based application, fully deploying multi-
dialectal contribution models, investigating deeper integration with Common Voice policies, and
embedding structured community authorization workflows into technical development. In these
approval mechanisms, topics that need a technical or scientific background should be grouped and
given their own permission levels, so that expert support inside the community is used more
efficiently.

Appendix A: Technical Architecture Details

This appendix details the four architectural layers composing v2.1.0 of the TXT File Creator & Validator tool:

1. Data Collection Layer: Sentences are stored in a 9-column Excel sheet (Variant, No, Who,
Sentence, Length, Words, Domains, Verify-1, Verify-2). The Domains column (G) references a
12-coded LUT; sentences are assigned 1-3 codes separated by commas (defaulting to code 5
[General]).

2. Domain LUT Layer: A dedicated LUT sheet maintains numerical codes alongside English,
Turkish, Adyghe, and Russian domain labels. While sentences may carry multiple domain
tags, file generation writes each sentence to a single output file reflecting its tag
combination (e.g., tags 5, 8 yield a file named with 5-8).

3. Classification and Generation Layer: Sentences are parsed via the VBA form based on sheet
selection, a file limit (recommended maximum: 650 sentences/file), target folder, variant
tags (Column A), and domain codes (Column G), and exported as UTF-8 .txt files.

4. Validation, Statistics, and Transliteration Layer: Output files are processed in execution
modes (validate, stats, trans) using the local VBA engine without invoking external Python
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interpreters. Modules utilize late binding (CreateObject("ADODB.Stream")) to execute UTF-8

file 1/O operations in-process.

Appendix B: Application Screenshots

This appendix shows the stages of use of the tool: the Excel sheet where sentences are collected

(Fig. 1), the main VBA form interface (Fig. 2), and the file organisation produced after variant-based

grouping (Fig. 3).
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