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Abstract

In this paper, we present the Irish language learning platform, An Scéalaf, an intelligent Computer-Assisted Language Learning
(AICALL) system which incorporates speech and language technologies in ways that promote the holistic development of
the language skills - writing, listening, reading, and speaking. The technologies offer the advantage of extensive feedback
in spoken and written form, enabling learners to improve their production. The system works equally as a classroom-based
tool and as a standalone platform for the autonomous learner. Given the key role of education for the transmission of all the
Celtic languages, it is vital that digital technologies be harnessed to maximise the effectiveness of language teaching/learning.
An Scéalai has been used by large numbers of learners and teachers and has received very positive feedback. It is built as a
modular system which allows existing and newly emerging technologies to be readily integrated, even if those technologies are
still in development phase. The architecture is largely language-independent, and as an open-source system, it is hoped that it
can be usefully deployed in other Celtic languages.

Keywords: Irish, intelligent-Computer-Assisted Language Learning iCALL), Modular Design

1. Introduction There are many challenges. The Irish speaking com-
This paper introduces an iCALL platform for the teach- ~ Munity is quite small. A recent report commissioned by
ing/learning of Irish - An Scéalai, ('the Storyteller’), ~ GlOr na nGael.,.estn'nated Fhat there were c. 7’900 IrlS.h
available at abair.ie/scealai. It is built as a modular sys- ~ Speaking families, 1ncl.ud1ng some 167000. children in
tem which integrates speech and language technologies the whole qf Ireland, with a quarter loc.ated in Gaeltacht
as they emerge and strives to enable parallel develop- ~ areas (Seoighe et al., 2021). Effectively the teacher
ment of all language skills, including speaking, writ- carries enormous responsibilities for the transmission
ing, listening and reading. Section 4 below gives a de- ~ and promotion of the language, particularly at primary
tailed overview of the system architecture, describing ~ 1€vel. Most teachers are themselves second language
its modular nature and discussing how it can, in prin- learners and there are issues concerning their own mo-
ciple, be used as a language-independent platform that ~ tivation leveI§ and_ Proﬁciency (Dunne, 2019). Learner
could be deployed by other Celtic language communi- ~ €ngagement is critically dependent on the classroom

ties. Sections 2 and 3 first situate this ICALL platform  teacher (Devitt et al., 2018) but many teachers feel that
in the current Irish educational context and then in the  they are poorly supported in this important aspect of

wider context of speech and language technology re-  their mission (Dunne, 2019).
source development for endangered and minority lan-  For most learners the classroom presents the only op-
guages. portunity to connect with the language (O Murchi,
2016) and the majority never have an opportunity to
2. The Irish language educational converse with a native speaker. Thus, pupils have insuf-
context ficient access to native speaker models of the language.

In February 1922 the Provisional Government of the An aspiration in the 2022 Chief Inspector’s Report is
newly established State placed the Irish language at the {0 “develop pupils’ academic, cognitive and social lan-
centre of their vision for education in the Free State. ~ guage to enable them to use the language more inde-
From the beginning of the independent State the Irish pendently, confidently and creatively”. This report also
public supported the ‘expectation that the Gaelicisation ~ fecommends that “schools should make further use of
of Ireland... would be achieved through its education school self-evaluation and assessment processes to de-
system’ (Hyland and Milne, 1992). velop pupils’ literacy and communication skills in Irish
Despite this, the outcomes of Irish language education 'O support their accurate use of the language” (Depart-
in the majority of schools (English-medium) are poor. ~ ment of Education, 2022).

Over the last two decades, the situation has continued  Related to the above, the teaching of the spoken lan-
to worsen and pupils’ learning outcomes in Irish are ~ guage and pronunciation is frequently seen as a partic-
still of concern (Department of Education, 2022). ular failure in Irish language teaching. Most learners
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have a poor grasp of the sound system of the language
and little sense of how the sounds relate to the writing
system (the phonics of Irish).

When it comes to reading, there is often a complete fo-
cus on a single textbook for the entire year and reading
for pleasure is typically not considered. The materials
used for teaching often tend to compare badly with the
attractive, interactive materials available in other sub-
ject areas.

Given the short time allotted to Irish lessons, (in
English-medium schools) and the high pupil-teacher
ratio, there is limited opportunity for the individual to
engage with the teacher and to get personalised feed-
back on progress.

3. The Role of Speech and Language
Technology

Despite the dire situation of current Irish language ed-
ucation, it remains true that the population at large has
a positive attitude to the language. This is reflected
partly in the rapid growth of Irish medium schools,
which has grown to 8.1% of the total number of schools
(Gaeloideachas, 2022). Furthermore, there is a very
positive attitude to the use of technology in the class-
room.

The An Scéalai platform described here is part of a
broader initiative (ABAIR, 2022), involving the de-
velopment of speech and language resources. Core
technologies developed to date include synthetic (male
and/or female) voices for the three main dialects and a
first speech recognition system is now available (EIST,
2022).

A core part of ABAIR’s mission is to serve the needs
of the language community and consequently, in par-
allel with core technology development, applications
are being built for the public, for those with disabil-
ities and for Irish language education. Initial explo-
ration in this latter area has included proof-of-concept
development of interactive language learning games,
such as Taidhgin, an animated chatbot and Digichaint,
an interactive adventure game. These proved to be
popular with school-going pupils and showed an ap-
petite for this approach (Ni Chiarain and Ni Chasaide,
2020). Building on these prototypes, we are now de-
veloping a comprehensive platform, An Scéalat, that
exploits all the technologies currently available in an
integrated platform, that is user-friendly for both learn-
ers and teachers. This learning platform is also seen as
a research tool which will harvest learner and teacher
data, leading to iterative longer-term development of
intelligent-CALL (iCALL) for the Irish language.

In recent years, the gap between the performance of
high and low resource speech and language technolo-
gies has widened. This is due, primarily, to the vast
amounts of data required by the deep learning mod-
els which have generated the improvements in high re-
source languages (Lugosch et al., 2019). The same lev-
els of data are typically not currently available for low
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resource languages. Additionally, while high resource
languages have a large pool of expertise to call on, low
resource languages may have few, or even none in cer-
tain areas. This has led to a significant relative deficit in
the available resources, which has been described as a
"digital timebomb’ for those languages that cannot keep
pace (Ni Chasaide et al., 2020).

For developers of CALL applications for low-resource
languages, the availability and quality of speech and
language technologies is often the deciding factor in
the functionality which can be presented to end users.
If a language has a great speech recognition engine, but
lacks synthesis, a CALL application using the avail-
able resources will have to focus on the affordances
provided by the recognition, e.g. pronunciation train-
ing. Conversely, a language with strong synthesis but
not recognition will be inclined to favour listening ex-
ercises. The design of the application will necessarily
follow the resources at hand.

It is not possible to predict whether the quality of
speech and language technologies for low resource lan-
guages will catch up to the standard being set by the
high resource ones. This uncertainty means develop-
ment of CALL applications for low resource languages
is governed, in large part, by what is usable now. This
leads to two pertinent issues. First, uncertainty needs to
be built in to CALL applications for low resource lan-
guages. They need to be ready to incorporate new or
improved functionality as soon as it arrives. If, for ex-
ample, an application was built purely for a language
with no speech technologies, but then a good recog-
nition engine became available, the application should
be structured in a way that this new functionality could
easily be slotted in. Therefore, CALL applications for
low resource languages need to be extremely adaptable.
Second, these platforms should be constructed to be as
language independent as possible. The elements of a
CALL platform for one language should be made eas-
ily portable for another. This should be particularly the
case for closely related languages, e.g. the Celtic fam-
ily.

In this paper, we introduce An Scéalat, an open source
CALL application for Irish which has been designed
to be language independent and highly adaptable to fu-
ture changes in speech and language technologies. It
aims to serve both as a template of a successful, practi-
cal CALL application for a low-resource language, and
also as a codebase for developers to clone and slot in
their own resources.

4. The An Scéalai Platform

An Scéalai (abair.ie/scealai/) is a web application where
learners can write stories, listen to a synthetic voice
read their story in any one of the three main dialects,
record their own voice, consult a dictionary, get feed-
back from teachers, and receive automated grammati-
cal feedback on common errors. As shown in Figure 2]
all this functionality is available by clicking on the re-
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Figure 1: System architecture: an overview of how individual components are combined in An Scéalar.
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Figure 2: Learner interface for An Scéalai (English ver-
sion).

lated buttons positioned above the learner’s story. Since
its inception in 2019, An Scéalai has seen over 4,000
learners write over 40,000 stories, totalling over 5 mil-
lion words.

The popularity of An Scéalaf is due, in part, to its ap-
peal to both sides of the educational divide. Learn-
ers are attracted to the platform because it provides
spoken synthesis of their own sentences with instan-
taneous grammatical feedback. Irish, as a Celtic lan-
guage, contains complex pronunciation and grammati-
cal rules which are quite different from most learners’
native language (typically English). Irish has a com-
plex sound system and an opaque writing system. For
the learner of Irish (and most teachers), the link be-
tween the sounds and the written forms is generally not
appreciated. This can make it difficult for the learner
to determine correct pronunciation from written text
alone, and certain ‘basic’ grammatical errors persist in
many learners’ production even at intermediate and ad-
vanced levels. An Scéalatf provides these learners with
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opportunities to privately self-correct and improve their
production. These features answer to the aspiration
set out by the 2022 Chief Inspector’s Report to enable
pupils ’to use the language more independently, confi-
dently and creatively”, using self-evaluation to develop
literacy, communication skills and a more accurate use
of the language (Department of Education, 2022])

An Scéalai has proven popular with pupils but also
with their teachers. Self-correction facilities reduces
the teachers’ workload, as it guides learners towards
native-like pronunciation and grammatical forms, even
without their direct intervention, and the drafts sub-
mitted to them are of a much higher standard. As
most Irish teachers are not, themselves, native speak-
ers, many report using the platform to check their own
notes/feedback before sending it on to learners or par-
ents.

4.1. Modular Approach

An Scéalai has been designed with modularity at the
heart of its design to allow flexibility for changing tech-
nologies, user requirements and personnel (see (Fig-
ure [I) for an overview of how the various compo-
nents are combined). It is built using the Angular web
framework (https://angular.io/), which utilizes modules
and components to separate functionality into discrete
building blocks. These can be developed and tested in-
dependently, then easily inserted into the main applica-
tion. This structure has allowed a diverse range of peo-
ple to actively contribute to the project, e.g. undergrad-
vate and graduate students, web developers, software
engineers, etc. It also has enabled the rapid incorpora-
tion of teacher and learner feedback into the platform.
Each of these individual modules and their functional-
ity is described below.



4.2. Text-to-Speech Synthesis

A REST API call is made to generate the speech syn-
thesis from the sentences written by the learner. These
are available in the three main dialects of Irish through
the ABAIR TTS engine (Ni Chasaide et al., 2017).
On the learner interface, they appear as buttons be-
neath the main story (Figure [3). When clicked, they
play an audio file. This functionality is designed to
guide the learner towards native-like pronunciation in
Irish. Common pronunciation problems emerge from
an over-reliance on the mapping of the English sound
system onto Irish orthography. Most Irish learners do
not have ready access to native speaker pronunciation,
especially on examples of their own spontaneous out-
put.

Listen to your story

(DNN synthesiser)

Try the HTS synthesiser

8] Cadémaratatu. © Ta mé go maith.

Chuigh mé go dti an phictiurlann aréir le mo
chairde

Figure 3: Buttons play synthesised audio for each sen-
tence (English version).

4.3. Recording Audio

To increase the benefit provided to the learner through
listening to the synthetic voice, there is also function-
ality included to allow recording and listening to their
own voice (see Figure [). They can then compare this
recording to the synthesised audio. This is achieved by
using the browser’s MediaStream Recording APL

Listen, Record, and Compare

Cad € mar ata tu . Ta mé go maith . Chuigh mé
go dti an phictiurlann areir le mo chairde u

Listen by

Figure 4: Options for recording one’s own voice, listen-
ing back and comparing to the (synthetic) native-like
version (English version).

4.4. Dictionary

The teanglann Irish dictionary (www.teanglann.ie) is
included as a HTML i-frame. It appears beneath the
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story on the main interface and allows learners to ac-
cess this resource without needing to navigate away
from the page (Figure [5).

Dictionary

Teanglann | External links

| Home | <3 NEID »

‘ pictiarlann

Search for a word in Irish or English.

Similar words: pictidr

Figure 5: The teanglann.ie dictionary is available to
search while working on a composition (English ver-
sion).

4.5. Automated Grammar Correction

Cad é mar atd tu. Ta mé go maith. Chuigh mé go dti an
phicti aréir le mo chairde|

Derived incorrectly from the root /phictidrlann/

Figure 6: Errors highlighted with colour coding. Sug-
gestions available on hover (English version).

Learners have access to the An Gramaddir
2013) grammar checker. Clicking the show grammar
suggestions button sends a REST API call to the re-
source, which returns the location, error type, and sug-
gestions as to the nature of the error and how it may
be resolved (see Figure [6). Additional algorithms
are being added to help with common spelling errors,
and more are currently under development to deal with
more complex grammatical structures not covered by
An Gramadoir. These errors are then displayed to the
learner by highlighting words (colour-coded by error-
typev ), with suggestions available if hovered by the
cursor (see Figure [6).

4.6. Teacher Feedback

Teachers can create classrooms and assign learners to
their class. Here, they are able to view the learners’
stories and send feedback. This is then available to the
learner through the feedback button on the main inter-
face (Figure [7).

5. Structure for Modification and
Developments
The An Scéalat platform is structured so that individ-

ual speech and language technologies can easily be in-
serted and removed from the main story interface. In
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Figure 7: Teacher feedback on the story displayed to
the learner in upper window (English version).

each example in the previous section, the relevant tech-
nology was displayed to the learner beneath their story.
There is no interference from the individual technolo-
gies on each other, or the core function. Rather, they
serve to enhance the learning experience and outcomes.
One notable absence in the technologies available on
An Scéalai so far is speech recognition. Until recently,
the word error rate of the ABAIR-EIST speech recog-
nition (ASR) system was too high to enable inclusion.
However, the rapid advances in our current system
mean we expect it to be of a sufficiently high standard
to be included as a module in the main An Scéalaf inter-
face (see (Lonergan et al., 2022)) for more detail). This
will open up many new opportunities for learning ac-
tivities. For example, it will make the An Scéalaf plat-
form accessible for those who do not (yet) have typing
skills / literacy difficulties. It will also open up the field
of Computer-Assisted Pronunciation Training (CAPT)
comparing learner utterances with the native speaker
models. Most of all, it will form the crux of dialogue
capacity, enabling the learner to have spoken interac-
tions with virtual native speakers. This will help allevi-
ate the currently limited opportunities learners have to
engage in spoken communication.

Due to the modular design, this addition can largely be
modelled on those already added. A learner can click
a button, and beneath their story a microphone button
for recording their voice will appear. After recording, a
REST API call to the recognition service will be made,
and the text delivered in response can be displayed.
This then leads on to possibilities for additional func-
tionality related to pronunciation, particularly when the
resulting text does not match the target. Whatever form
this will take, it can be developed independently and
added to the main interface in exactly the same way.

6. Conclusion

An Scéalai has now been used by large numbers and
formal evaluation is currently being processed. Al-
though it will take time to compile the results, it is clear
that the response is overwhelmingly positive from both
learners and teachers (some preliminary results are pre-
sented in (Ni Chiarain et al., 2022)).

The beauty of this platform is that it has a simple, mod-
ular architecture, which means that as the technologies
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evolve, they can easily be incorporated to enhance its
scope. As an open source platform, built with replica-
bility in mind, we hope that it can be deployed by other
Celtic languages, regardless of the level of currently
available speech and language technology resources.
Our experience tells us that even while resources are
at a very rudimentary stage, it can have a big impact
on the learning process. The key factor is not neces-
sarily the technology but that its use is guided by the
pedagogical aims and the platform and technologies are
developed in partnership with the pedagogical and lin-
guistic experts.

Our experience has also shown that even a very embry-
onic prototype tends to generate interest and a demand
for more development, with a snowball effect. This
draws in more teachers, learners, content developers,
and so on.

We would like to think that An Scéalai matches the as-
pirations of the Department of Education cited above.
It marries well with the current curriculum and reflects
our growing capacity to use digital technology to sup-
port teaching and learning. Ultimately, we are hopeful
that An Scéalai will contribute to the effective trans-
mission of the language, whether in Irish- or English-
medium schools, or in the context of the autonomous
learner.
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