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1. Introduction
The Welsh language is a major importance to Welsh history, nationality and culture. With Wales
having a population of 3.1 million in 2024 [1], there is only estimated 538,000 (17%) people who can
speak the language in 2023 [2], and this seemingly diminishing every year, there needs to be more
programs and applications made in Welsh, as well more applications to learn Welsh so the language
can remain prominent in the future.

In recent years, priority for Welsh speaking has diminished in Wales, with Welsh language projects
seeing cancellations and funding withdrawn [3]. Evidence of this is projects like “Cymraeg | Blant” in
2016 that was scrapped after 4 years [4]. The aim for this project was to encourage parents to teach
and speak Welsh to children, which allowed Welsh families to get together once a month and
strengthen the Welsh culture with the children, as well as other Welsh speaking families.

Duolingo being the most popular language learning application, has since stopped development of
the Welsh language on the app since 2023, to concentrate on more popular languages. This after the
app stating that the Welsh language was one of the fastest growing in the UK in 2020 [5]. When
loading the application, it states that there is about 100,000 people learning the Welsh.

The idea of this project would be to promote and provide users with a Welsh language Al that allows
them to start study and converse the in the Welsh language. Although 27% of Wales are Welsh
speakers, only a small percentage speak Welsh daily.

2. Background to the Proposed Research
With the introduction of the project in mind, we can see that there is a call for this type of research
and technology. With the decline in the Welsh medium, and projects being “scrapped”, and the
development of Al being on the rise since ChatGPT was released in 2022 [6], there has been a trend
in the development of Al, with X releasing their own Al just this year. The advancements of these
large language models have transformed natural language processing [7] have allowed computers to
create human-like text. With English being the most pre-dominant language in LLM, there is a call for
different language models, such as Welsh. This allows for higher accessibility. A telecom company
known as Veon states that despite working out of countries such as Pakistan and Ukraine there is
under-developed Al tools and LLM in these languages [8]. A research project into developing Al in
languages such as Welsh allows us to bridge the “gap in Al language”.

There is an ethical issue regarding this topic, which would be reducing the need for teachers in the
future, if Al is able to teach correctly with minimal mistakes.. Neil Selwyn’s book “Should Robots
Replace Teachers?” [9] does ask this question, and although Al cannot replicate social, political and
moral judgments like a human teacher could, an Al may be better for teaching due to repetition. In
the article “Repetition, Difficulty, and Al: Enhancing Vocabulary Acquisition for Second Language
Learners”, the major conclusion is that repetition has a major role when learning a second language,
although other factors do affect the persons’ learning [10]. The way an Al is taught, is very similar to
how we as humans are taught, through repetition and a large range of data [11].

A Welsh Al assistant was published in 2020 from Bangor University [12], where they have researched
into creating a LLM for the Welsh language, that allows the user to engage with the Al like Siri. The




research made in that paper has allowed for a successful Welsh Al to be created.. This is incredibly
useful for those who already speak Welsh but has very little features that allow a non-Welsh speaker
to learn the language, as studying the language is more than using a translator. Macsen uses data
from Mozilla [13] which is a crowdsourced data retrieval website that allows users record and
submit their voices — this data source will be core for creating Welsh recognition for the Welsh Al
tutor application project.

CorCenCC [14] national corpus will also be a core source data for the Welsh language. This is a Welsh
library of Welsh words (approximately 11 million words), which will be vital for creating a LLM Al in
the Welsh language, as they have sourced from all forms of Welsh literature. This is however
considered small compared to other language models, therefore quizzes, questionnaires and
interviews may be conducted to retrieve as much data as possible, which should reduce mistakes
made by the Al

By designing and evaluating such a system, this project will explore how conversational Al can help
preserve and promote the Welsh language, while also offering insights that could apply to other low-
resource languages worldwide, as there is a large call for tutoring apps such as KhanmigoAl, and the
use of other Al (CoPilot) within education.

3. Research Problem statement

The problem this project aims to address is the lack of language Al created in the Welsh medium, as
well as create a functioning Welsh learning app that considers the different pronunciation and
dialect of parts of Wales that will allow high accuracy when conversing with the application, as apps
such a “Duolingo” and “SaySomethinglnWelsh” do not have these options within their application.
This should revitalise the Welsh language.

4. Research Aim & Objectives

1. To analyse and evaluate online literature of the Welsh language and apply this to create an
intelligent tutoring system for the Al aspect of the project. We would need a low-resource natural
language processing which would allow the Al to create sentences from English to Welsh, and vice-
versa. The Al will also learn from voice recordings of different Welsh speakers from across Wales to
allow it to understand other Welsh dialects.

2. Develop a mobile application through JavaScript and create an AP| that would allow for the Al to
access other information that we may want to integrate later in the process.

3. The application would have a Ul that would allow for text input/output, voice input/output and
determine what level of proficiency the user would have (beginner, intermediate, expert) and
provide lessons depending on that proficiency level.

4. The application should have log in feature, that allows for the user to create a personal and secure
account, wherein the users’ history and previous lessons will be available to return to at a different
time, or on a different device.




5. Methodology

This project would be considered a mixed pragmatic research project to develop a Welsh Tutoring Al
application. The project would be considered a “Software Development” research strategy, as
researching, implementing, designing and assessing the Welsh Al tutor app would follow this case
study. This methodology effectively combines technical innovation and pedagogical evaluation,
ensuring that the research contributes both to Al for language learning and Welsh language
revitalisation.

Data Sources —

Welsh language data and word library will be required to train the Al for voice recognition,
translation and to create lessons in the Welsh medium. Sources such as CorCenCC () and
Mozilla Common Voice. These data sources should allow to fine tune the data model; however
own collection of voice recordings may also be used to train speech recognition and
pronunciation.

User interaction like quizzes, interviews and questionnaires will also be used to collect datato
gain more data on pronunciation and language — North Wales have a similar yet different
language to South Wales.

Ethical Considerations-

All participants will need to sign a waiver before the interview is conducted to confirm that
their voice will be used to train Al. Participants will need to be advised not to relay any
personal information likes names, as this is not required and achieve high GDPR compliance.
The waiver will also state that the data collected will be deleted within 12 months and the
participants reserve the right to have their data deleted at any time.

The first page of an online quiz/questionnaire will state that if the participant continues, their
data can/will be used for the project. By continuing, they are completing a waiver.

Participation is low risk if these considerations are followed.

Software and Hardware-

Python and JavaScript are to be used to create the Al and application respectively, with Visual
Studio Code being used to develop the application.

React will be used to build an interactive Ul for the application.

Speechbrain and other Al tutoring libraries will be used to tutor the Welsh Al.

Audio editors such as Audacity may be used to edit voice recordings/interviews.

Microsoft Teams to be used for online interviews/questions.

Home PC with high processing and storage will be used to develop the application and Al.
Recording devices to be used.




6 Project Plan

Below is a Gantt chart created on Tom's Planner that showcases milestones and estimated dates of

when each milestone should be achieved.
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