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This dissertation is an exploration of how linguistic assistance tools such as Machine
Translation and crowd-sourced linguistic resources can be used to provide informal, and
personalised language learning opportunities on a mobile devices. We present an applica-
tion which allows language learners to specify and discover personalised reading material
which fits their language learning needs. The presented application additionally provides
structured revision of words and phrases encountered during foreign language reading
through intentional vocabulary learning exercises which teach words and phrases in con-
text. We present a novel method of "syntax highlighting” translation output with the
aim of facilitating the use of Machine Translation for foreign language learning. Lastly
we evaluate the presented application under the scope of personalised mobile language
learning and mobile language learning aimed at migrants. We conclude that the described
system addresses a number of the needs and facilitates a number of the informal language
learning practices of migrants which have been identified in previous studies.
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Chapter 1

Overview of the dissertation

1.1  Aims and Overview

This project aims to explore how Machine Translation and crowed-sourced linguistic re-
sources can provide language learning opportunity's on a mobile device. For this explo-
ration we chose to evaluate the potential a ordances of such a system based on the needs
of migrant language learners. Speci cally we identify that migrant language learners use
online linguistic tools such as online machine translation and dictionaries to overcome
communication challenges and to engage with foreign languages throughout their day
providing: "educationally valuable activities across everyday environments that are not
designed or arranged for learning” (Kukulska-HulmeAgnes, 2019).

As such the aim of this project is to explore how linguistic tools can be integrated into a
mobile language learning application to facilitate some of the language learning practices
and address some the language learning needs of migrant language learners.

We will try and explore how:

" By using Machine Translation and crowd-sourced lexical resources, we can facilitate
and improve the informal language learning practice of reading in a foreign language,
resulting in better incidental vocabulary acquisition.

~ Providing ways for language learners to read personalised content on the web al-
lows for this practice to be engaging and purposeful, in line with the de nition of
personalized mobile learning outlined in (Kukulska-Hulme, 2016).

" Mobile assisted language learning exercises which are present in popular language
learning applications can be improved by:
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{ Allowing these exercises to be generated automatically based only on words
and phrases which the user has speci ed they want to learn.

{ Teaching these words and phrases in context, generated automatically using
crowd sourced lexical resources.

{ Harnessing these crowd sourced lexical resources can augment these exercises
automatically by allowing for the user to listen to native speakers utter sen-
tences and words in these exercises.

" By translating multi word units rather simply de ning single words Machine Trans-
lation allows for language learning and vocabulary acquisition to occur at the phrase
level, which is important for e ective and idiomatic language learning (Godwin-
Jones, 2015; Contreras Kallens and Christiansen, 2022).

The merits of "personalised mobile language learning" Kukulska-Hulme (2016) per-
tain to the fact that it allows for informal and personalised learning outside of a
classroom context which can t the complex needs of language learners who face
communication challenges daily. We will thus investigate how the personalised and
informal language learning approach of our application can t some of the needs of
migrant language learners with respect to previous investigations into their unmet
needs and common practices. We will also discuss some important needs which are
not met by personalised learning technologies.

1.2 Overview

In Chapter 2 We provide an outline of the language learning practices and needs of
migrants. We then underline how this dissertation proposes to address some of these
needs and facilitate some these practices by embracing online machine translation and
crowd sourced linguistic tools such as Tatoeba. The chapter concludes by presenting the
mobile application implemented as part of this project which combines these solutions in
an e ort to address some of the mobile language learning needs of migrants and facilitate
some of their informal learning practices. During this overview of the application we
present a number of implementation details which are relevant to mobile applications
which are trying situate language learning on the web.

" In section 2.1 we describe how migrant language learners have specic language
learning needs.

" In section 2.2 We discuss the focus on the potential of mobile learning in assisting
migrants with language learning, we then argue that despite the widespread use of
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linguistic assistants tools such as machine translation and dictionaries in 'informal’
language practices such as reading books, using social media, reading web articles
and watching videos, there has been very little research on how these tools can be
integrated into a mobile language learning environment

" In section 2.3 we describe a number of ndings regarding the unmet language learn-
ing needs and common language learning practices of migrants, for each of these
nding we describe how this dissertation will explore ways to address those needs
and facilitate those practices.

" In section 3.4 we present the features implemented as part of this dissertation, we
additionally give an overview how this application provides a "language learning
pipeline” to de ne, discover, engage with, and learn authentic language. During
this section we discuss challenges and considerations which e ect the scope of this
implementation

In chapter 3 we provide background on the nature of mobile assisted language learning
and why here has been some focus on the applications of mobile learning to assist mi-
grants with their language learning needs as well as to overcome general communication
challenges. Within the context of mobile learning we then outline the need for person-
alised learning opportunities, and the opportunity which exists in providing ways for
language learners to engage with authentic language use in an informal way. We outline
a ordances of mobile devices for informal and personalised language learning. We then
give an overview of previous literature on machine translation and how it can in be used
in the context of informal language learning to allow language learners to engage with
authentic material. We describe the importance of taking into consideration the needs
of target users, namely migrants, to create language learning applications which best t
the wide variety of goals and motivations which language have to learn languages. We
then describe two previous implementations of applications which provide personalised
and informal language learning opportunities. To identify the needs of migrant language
learners we then describe the ndings of two studies which performed semi-structured in-
terviews regarding the tacit and latent needs of migrant learners and discuss their ndings
in relation to the aims of this study. Finally we discuss how the application presented in
this paper addresses those needs and practices.

" In section 3.1 we analyse informal language learning and we argue that as mobile
learning is inherently outside the classroom and self driven, there is a need to pro-
vide personalised learning which motivates users to learn in a exible and positive
way. We present evidence that gami cation used by popular apps takes away from
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learning. We propose that integrating language learning into daily digital media
consumption through the use of translation and other linguistic resources is a pos-
sible solution to providing engaging and personalised language learning. Lastly we
outline recent technological developments which makes this approach possible.

In section 3.2 we give an overview of previous literature on the use of machine trans-
lation for language learning. We outline that despite the fact that online machine
translation has been seen as a disruption to classroom contexts, it can provide the
ability for language learners to engage in incidental and intentional vocabulary ac-
quisition with content which is highly engaging, highly speci c to their needs and
at a lower level of pro ciency.

In section 3.3 we describe the advantages of mobile devices for informal language
learning. We identify three main features of mobile phones which have an applicabil-
ity to informal language learning, these are described below along with a discussion
of how these features can be pertinent to migrant learners.

In section 3.4 we underline the importance of user driven design for language learning
tools, particularly for migrants. We then outline the importance of taking into
account previous implementations of language learning apps and how they integrate
these into their language learning practices. We then describe how participatory
design strategies can be used to create an application which is t for purpose.

In section 3.5 we present two previous implementations of language learning appli-
cations which feature personalised, informal learning strategies. We illustrate how
the ndings of these implementations relate to the aims of this dissertation.

{ We discuss The Audio News Trainer, an app which provides level aware news
broadcasts to users.

{ We discuss Hsu et al. (2013), an application where the manual selection of
reading material by teachers is combined with collaborative annotation of text
for reading comprehension support.

In section 3.6 we present two studies which investigate the needs of migrants. This
serves as a way to explore the tacit and latent needs of migrants based on previous
research. We provide a discussion of these nding and relate them to the aims of
this study.

In chapter 4 we try and address some of the unmet language learning needs of migrants
identi ed in previous research, these are the need tools which facilitate uent sound-
ing and idiomatic language learning, such as the use of expressions and phrases in the
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right socio-cultrual context. We introduce the view of language as idiomatic and statis-
tically frequent word chunks, and how these conventionalised multi word linguistic units
are semantically, lexically, statistically and syntactically idiosyncratic. We argue that
for a language learning system to be e ective and provide a high degree of pro ciency
and uency, language learners need to be able to notice these phrases and word chunks,
evaluate their meaning and encounter them repeatedly in di erent contexts. We then
provide a number of considerations which need to be taken into account for a language
learning system to provide the tools for language learners to interpret and use these word
combinations correctly such as seeing them repeatedly in di erent contexts.

A

In section 4.1 we introduce the view that natural natural language use does not only
pertain to the combination of lexical units with grammar, but instead is formed of
statically frequent collocations and expressions with arbitrary meanings.

In section 4.2 We describe Multi Word Expressions (MWES), statistically frequent
multi word units which behave idiosyncratically. We provide examples of MWEs
within natural language use and outline why they can only be learned by example
in context.

In section 4.3 We outline the importance of learning MWEs for language uency,
and state the importance elaborating on the characteristics of MWESs to design tools
for language learners to learn these idiomatic multi word units.

In section 4.4 we outline the ways in which multiword expressions di er from natural
language use.

In section 4.5 we argue why a digital language learning environment should take into
account MWEs and as such allow "learners of the language notice these patterns
and replicate them" (Scholz, 2017).

In section 4.6 we outline a number of considerations which need to be taken into
account to allow language learners to learn language to high degree of pro ciency
by repeatedly exposing themselves to these idiomatic language chunks. We provide
examples of how the application prototype addresses these conerns.

In Chapter 5 in order to facilitate context speci ¢ vocabulary acquisition which is one
of the primary concerns of migrant language learners (Epp, 2017), we set out to outline
how the application provides numerous strategies to bene t vocabulary acquisition while
reading. We rst introduce intentional and incidental vocabulary acquisition, and how
strategies which increase the frequency with which words are encountered and the quality
of those contexts improve incidental learning retention rates. We then describe how
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intentional exercises can further improve retention rates of words encountered. Finally
we present a novel approach to presenting translation output and we argue that it allows
for more deep processing of the output by simulating a word mapping, allowing learners
to engage with text at lower levels of pro ciency and evaluate more words and phrases
with respect to the L1 language.

" In section 5.1 we introduce the concepts of formal learning, informal learning, and
incidental learning, presenting arguments which point to the importance of inciden-
tal learning within language acquisition and situates the terms within the context
of mobile assisted language learning (MALL).

In section 5.2 we present three ways of facilitating incidental vocabulary acquisition
through reading comprehension for language learners. We identify three factors
which a ect the rate of retention for incidental language learning; these are the
frequency of encounter, the quality of context in which these words are encountered
and the involvement with which the meaning of words are evaluated. We observe
that this is of particular interest in the context of digital reading where browsing
and skim reading is common.

In section 5.3 we present the e ect of word exposure frequency to incidental vocabu-
lary acquisition and how a mobile learning app may increase this rate of exposure for
a set of vocabulary which a language learner is trying to learn. We also explore how
highlighting words may alert the reader's attention to that word so that they may
focus on the occurrence of that word in its context, providing a deeper processing
of the text and thus perhaps increasing the rate of word retention.

In section 5.4 we presents how part of speech tags can be used to show syntax
highlighting of natural text which we describe as \part of speech highlighting”. We
argue that this can be used to expose beginner language learners to the syntax of a
language in the early stages of language learning and to enrich the context in which
words can be inferred, allowing for the inferall of words at a lower level of pro ciency.
This section additionally presents a novel method of presenting translation output
which allows easier reading of translations and invites learners to construct their
own word mappings. We propose that this may have some pedagogical merits by
inviting the user to perform deep processing of words in reference to translation in
a known language and we draw parallels to the act of observing and creating word
mappings of historical languages.

In chapter 6 we outline the main conclusions from this projects, challenges faced and
future work that could be taken on to try and integrate linguistic tools such as machine
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translation into language learning applications in order to facilitate the language learning
practices and address the language learning needs of migrants.



Chapter 2
Introduction

This chapter introduces mobile assisted language learning as well as the unmet learning
needs and common practices of migrant language learners in a mobile context. It then
presents the ways in which the report proposes to address these needs through the embrac-
ing of Machine Translation and crowd-sourced lexical resources. The chapter concludes
by presenting the mobile application implemented which combines these solutions in an
e ort to address the language learning needs and facilitate the language learning practices
of migrants.

2.1 Motivation: The di erences of language learning
by necessity and by choice

With mobile phones being ever present in our lives, the opportunity to use these tech-
nologies to learn and hone new skills has created the expanding eld of Mobile Learning.
The Mobile Learning market is massive and expected to grow in the coming years with in-
creased smartphone ownership throughout developing economies (gminsights.com, 2022).
Within this eld, mobile assisted language learning (MALL) is an area which has taken
hold. A remarkable number of people are using their phones to learn languages. In 2021
Duolingo, the most popular language learning app, had 40 million active users (busines-
sofapps, 2022).

In an ever globalized world, language learning is an activity which is practiced worldwide
and increasingly necessary for people to bridge language barriers in their professional and
social lives. A 2018 report on the future for English in the EU by the British Council
states that, with increased movements of people for employment and education, there is a
rising demand for language learning which is \ exible, personalized, purpose speci ¢ and
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time e cient". In general the increased mobility of people across the globe means that
more and more people need to learn and use a foreign language (L2) for professional or
personal reasons (British-Council, 2018).

For both voluntary and involuntary migrants, whether it be for education, work or due

to displacement, it is imperative to become integrated into the host society by learning
a new language and culture (Kukulska-HulmeAgnes, 2019). They must learn language in
order to overcome communication challenges in their daily lives. As migrants are often
having to deal with a foreign language while living in a host country, such challenges
include receptive language skills such as reading and aural comprehension and it has been
shown that they are also concerned with correct pronunciation, having su cient vocabu-
lary knowledge, and the ability to understand and the use of idiomatic phrases in a way
which is correct to certain socio-cultural contexts. In this way the motivations and aims of
language learning for migrants may be markedly di erent to that of language learners who
partake in language learning as part of formal schooling or for pleasure . These language
learners may not be partaking in a form of formal language learning such as schooling
(Kukulska-HulmeAgnes, 2019) , and their goals and motivations can be markedly di erent
to that of a student whose motivation is often informed by a curriculum based approach.

\Millions of migrants, both those who have chosen to move and those who
are displaced from their country of origin, nd themselves having to learn
the languages of their host societies within a short space of time, for work,
everyday life, education or training" (Kukulska-Hulme, 2019).

This statement underpins the primary di erences between student language learners or
people who practice language learning as a hobby and those who are learning foreign
languages to socially and/or professionally integrate into a society.

Migrants require language learning opportunities which are:

" E ective and engaging : Because integrating into their new host society is impor-
tant to their social and professional lives, they need to learn languages in a timely
manner. Additionally their motivation to learn the L2 is higher. This creates a need
for language learning where progress can be made quickly and where one can invest
a lot of time within these learning environments without getting frustrated or tired.
This is where the ubiquitous nature of mobile devices in our daily lives can o er
the opportunity to sustain "educationally valuable activities across everyday envi-
ronments that are not designed or arranged for learning” (Kukulska-HulmeAgnes,
2019).
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" Purposeful and Speci c to their current or future situation: they may need
to learn a language to integrate socially within a community, for professional reasons
or for educational reasons. Additionally, language learning may occur \on their way
to a destination, once they have arrived, and sometimes for many years after that."
These various motivations create the need for language learning opportunities which
are exible to the needs of the learner, allowing for language use in a certain context
and at di erent levels of pro ciency.

Idiomatic : \the extent to which a learner's language resembles that of a native
speaker" Because the purpose of language learning in this case is to socially or
professionally integrate within a host country, there is a need for language learning
which provides the opportunity to reach a high level of idiomaticity (Kukulska-
HulmeAgnes, 2019; Epp, 2017). This creates a need for language learning which
enables a high degree of pro ciency, and uency as well as an ability to use idiomatic
phrases and expressions in the right cultural context?j. This need to learn with

the goal of language use also means that migrants have a focus on pronunciation
and conversation.

2.2 The use of linguistic assistant tools to overcome
communication challenges, but also to provide
language learning opportunities

The practicality of Mobile assisted language learning in terms of exibility regarding time
and space Lai and Zheng (2018) means that there has been a focus in recent years on the
potential bene ts of mobile learning for migrants. Because of their mobility and ubiquity,
these tools can provide ways to address and overcome \real world communication chal-
lenges" outside of educational contexts. Recent literature on mobile devices have stress
the fact that they provide the opportunity for learning to take place throughout the day,

and integrate themselves within di erent activities, as such they provide a wide array of
learning opportunities which are relevant to migrant learners may be in constant contact
with a foreign language.

Because migrants may not be able to have access to formal language learning settings
such schooling or evening classes, language learning may be entirely self initiated and self
driven, and is often informal in nature as they are constantly having to interact with the
foreign language Epp (2017). Because of this translation is popular with language learn-
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ers as it can support them in unpredictable contexts and provides them with the tools to
expand their exposure to the target language in ways which are engaging and speci c to
their needs .

\In the dawning era of intelligent assistants on smartphones and other smart
devices, it is reasonable to assume that various forms of mobile and smart assis-
tance will be incorporated into formal language learning practices." Kukulska-
HulmeAgnes (2019)

It has been shown that language learners use these intelligent assistant tools such as on-
line translation services, dictionaries, online thesaurus in their self-initiated learning. For
instance Bradley (2015) investigated how students use mobile technology out of school
to learn English and found that they use online translation tools and dictionaries when
reading and using the internet. A investigation into the language learning practices of
migrants concluded similar ndings, reporting the use of dictionaries to support activities
which included reading and watching television (Epp, 2017).

Yet a review of the literature shows that there has been very little exploration of how
these \intelligent assistant tools" such as dictionaries and online translation tools can
be incorporated into more formal language learning practices such as the use of mobile
learning applications Epp (2017) Kukulska-HulmeAgnes (2019) Nino (2020). Discussions
of translation in the context of informal language learning is extremely limited and a
review of topics such as the usefulness of inline translations for language learning brings
up a very limited number of relevant results. Epp (2017) mentions two examples which
provide targeted support for text comprehension both of which are outside the context
of foreign language learning, Veras et al. (2014) explores a tool which allows learners to
substitute synonyms within text which they have trouble understanding and Munteanu
et al. (2013) which explores text to speech to develop literacy. Much of the literature on
machine translation focuses on it's impact on written production exercises and its poten-
tial disruptions to classroom environments (Groves and Mundt, 2015; Nino, 2020; Ducar
and Schocket, 2018). One study, Hsu et al. (2013) presents an application which uses col-
laborative annotation of documents by peers on manually personalised reading material
to provide reading comprehension support, but this method relies on manual annotation
of material from classmates rather than automatic tools such as machine translation. As
such we would argue that their is a need for investigation in how linguistic assistance
tools such as dictionaries and machine translation can be used in the context of mobile
assisted language learning. Given the highlighted a ordances of mobile learning for the
language learning needs of migrants, such as the fact that their ubiquitous nature allows
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for the potential of "educationally valuable activities across everyday environments that
are not designed or arranged for learning" we choose to focus our analysis of integrating
these tools to address the unmet needs and facilitate the personal practices of migrants.

2.3 Integrating linguistic assistant tools into a lan-
guage learning system to meet the needs of mi-
grants.

Given their popularity amongst migrants of any kind to overcome communication chal-
lenges and for the purpose of informal language learning, this paper will explore how lin-
guistic assistance tools such as translations and lexicons can be integrated into a language
learning environment in the form of a mobile learning application. A language learning
application was created with the goal of addressing the language learning needs and facil-
itating the personal practices of migrants. We outline a number of these identi ed needs
and practices and discuss how the implemented application takes these into consideration.

. The needs of migrants have been explored within the literature focusing on develop-
ment tools for migrants to learn languages and to socially integrate Kukulska-HulmeAgnes
(2019), Research has shown that they turn to mobile applications to supplement their
language needs as formal language institutions often do not ful Il their needs and may
be incompatible with their life situation. Kukulska-HulmeAgnes (2019) Epp (2017) this
literature highlights their is a lack of focus on migrants as \mobile language learning
tools has predominantly focused on foreign language learners at the post-secondary level
(Kukulska-HulmeAgnes (2019); Epp (2017) Burston (2014)) rather than those who must
use a language to survive" creating a need to investigate migrant's insights and study
habits.

To try and address this inadequate understanding of how migrant's use mobile tools
Epp (2017) conducted interviews with 18 migrants. The following list presents some their
ndings regarding migrant's language learning practices and how the app addresses these.
A more in depth discussion of this can be found in section 3.6
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2.3.1 Identi ed needs and practices and how the implemented
application attempts to address these.

Their informal learning activities relied on strategies that would develop their receptive
language abilities. Migrants thought to improve their reading and used materials of an
appropriate level they thought out \children's books, Internet articles, and community

focused newspapers."

" This paper will present how the use of article feeds, de ned by key-word topics and
website URLs allows language learners to de ne and discover the digital spaces,
articles and videos which they use in their informal language activities such that it
IS engaging, separated by topic and suitable to their level.

They supported this activity using dictionaries and stating their frustration with state-
ments such as \It's all hard", \There's so much to learn" and \It's just too hard to
comprehend it all."

" This paper will explore how the use of machine translation, crowd sourced lexical
tools such as dictionaries and \sentence dictionaries" like Tatoeba can be used in a
mobile application to facilitate the reading comprehension of authentic texts such
as \internet articles and community focused newspapers at any level”. In this
respect the value of this system relative to existing linguistic resources such as google
translate will be in the ease of use and total integration of translation capabilities,
lexical resources within a mobile context as well as enriching the the translation
output with \part of speech highlighting" allowing for an easier to read output such
that language learners can start reading comprehension at lower levels of pro ciency
and with a wider variety of text. This output additionally provides the ability to
easily evaluate how L2 phrases are translated to L1.

Migrants focused almost exclusively on learning vocabulary.

" This paper will additionally present ways of facilitating vocabulary acquisition both
incidentally and intentionally. Incidental vocabulary acquisition, meaning 'picking
up' words from language use, intentionally or not is facilitated in the following ways:

The rst is related to providing lexical (dictionaries) and translation tools within

a digital reading context such that a language learner can discover and learn more
vocabulary incidentally. These tools allow the learner to learn words and phrases
from context while reading material which they can better follow and by enabling
the user to look up these words and phrases using dictionaries and translators.
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Additionally the app performs on screen highlighting of words which were previ-
ously unknown by the learner which will facilitate focusing on learning how these
words behave in context, by bringing attention to them during skim reading. This

facilitates learning words in the learn list from context while exploring digital re-

sources.

Within the digital tools which migrants use in their informal language practice there is
an unmet need \Technology enabled rehearsal" of content which they come across while
engaging with authentic language use.

" The second way in which this application facilitates vocabulary acquisition is by
providing a way for language learners to pick out words which they want to practice
later while reading articles. From henceforth we will refer to this as the 'learn-list'.
This 'learn-list’ is then used to automatically create intentional vocabulary building
exercises based only on those words which the user has selected throughout their
reading comprehension practice. These words leverage a crowd sourced \sentence
dictionary" Tatoeba to integrate the use of authentic context within these exercises.
This has an advantage in that it supplements incidental language learning and re-
stricts exercises to content which the user is trying to learn.

Tatoeba is \a free collaborative online database consisting of sentences geared to-
wards foreign language learners." which contains 10,000,000 sentences in 409 lan-
guages. Native speakers contribute translations of these sentences as well audio
recordings of the sentence. We use this database to automate the creation of lan-
guage learning exercises such as a Il in the blanks exercise or a ash card exercise.
By harnessing Tatoeba the application is able to automatically generate vocabulary
learning exercises which can present words in di erent forms according to certain
contexts.

Migrants focused on ways to practice pronunciation: \parroting audio materials, whether
they originated from audio or video, song, language-learning-tape or text to speech engine
of a smartphone were all perceived bene cial." Epp (2017)

" This paper will present how crowd-sourced sentences and audio recordings of native
speakers speaking those sentences can be integrated into context sensitive language
learning exercises in the form of ash cards and Il in the blanks. These exer-
cises thus additionally facilitate pronunciation practice using the context in which a
word is presented within these exercises. The presented prototype relies on crowd-
sourced authentic utterances which can be used at a word level through Wiktionary
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while reading an article or at a sentence level using the Tatoeba database while
reviewing examples during the ashcard or Il in the blanks exercises. We note
that implementing automatic text to speech for any arbitrary piece of text would
be additionally useful but was not implemented.

Migrants are concerned with how words and idiomatic phrases are used in speci ¢ socio-
cultural contexts.

" We will explore how the use of translation and crowd-sourced technologies can be
combined to allow the learner to learn authentic language use at the phrase level
in a context sensitive way. This is done both within informal reading practice and
intentional acquisition exercises of these multi word linguistic units.

One point of focus of this paper is the importance of language learning at the phrase
level, uent sounding language is predicated on the interactions between words and
a knowledge of idiomatic phrases and conventionalised ways of expressing meaning
In certain contexts is vital Contreras Kallens and Christiansen (2022).

2.4 Overview of application and discussion of imple-
mentation

As well as exploring a number of potential individual strategies to address the identi ed
needs of migrants as outlined above the presented language learning mobile application
presented in this paper combines these strategies to form a language learning \pipeline".

" The application provides ways for users to de ne and explore reading material based
on their interests and learning goals. This material is then separated and accessible
depending on the language learning goals of the user at that time.

While reading these articles, the application allows the user to engage with that
material, facilitating reading comprehension when needed using dictionaries and
translators, allowing the learner to listen to uent speakers utter words encountered.
Within this environment the user notices language use he does not know and speci es
words and phrases which he wants to learn in the future. These words are highlighted
in the article to bring them to the users attention while reading and exploring
content.

The user can than go and practice these words and phrases in a variety of authentic
examples with ash card and Il in the blanks exercises. Within these exercises
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the user can listen to utterances of the sentence where the words occur and provide
feedback as to whether or not they know such a word. This will adjust the frequency
with which the words appear in ash card exercises.

Below is a description of the di erent functionalities of the application and how they
might used as part of an informal language learning practice.

We additionally discuss some of the implementation details which are relevant to analysing
the capabilities of the systems as it is currently implemented. Through the discussion of
some these implementation details, we hope to explore considerations to be made when
developing such an application, namely, one which relies on Machine Translation and
crowd-sourced lexical resources to facilitate language learning on the Web.
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Figure 2.1: Architecture of the application deployment

18



Draft of 10:28 pm, Tuesday, April 19, 2022 19

2.4.1 Choosing L1 and L2 and the limitations of the open-source
machine translation models.

Figure 2.2: The user carfFigure 2.3: The language be- Figure 2.4. This updates

specify L1 and L2 ing selected all other relevant informa-
tion within the app, such as
subscriptions and the ‘learn-
list'. The subscriptions can
be viewed from the menu
drawer.

The user can specify any language which is supported by the system as their source lan-
guage, the language they already know such as their mother tongue, generally referred to
as L1, and their target language, the language which they are trying to learn, generally
referred to as L2. De ning L1 speci es the learn-list and subscriptions which the user
has access to under that setting as can be seen in 2.2. In contrast de ning L2 does not
change the "learn-list" or subscriptions.

These languages can be virtually any language which is supported machine translation
system, lexicons as well as the online database Tatoeba. In the current implementation,
because Tatoeba and Wiktionary rely on crowd sourced information, they both have vary-
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ing degrees of coverage for di erent languages (see: Tatoeba: tat (2022) and Wiktionary:
wik (2022). This forms a bottleneck for less used languages as the system will be less
reliable in providing examples and user submitted sentence and word utterences.

The machine translation models used currently are open source, these are increasingly
accurate and are only slightly less accurate then commercial systems such as google trans-
late and DeepL MTS (2022). They have the advantage of being free and they can be self
hosted to t the application purpose. Commercial translation systems are quite costly
which may deters their use in technology development such as creating language learning
applications.

We use the OPUS-MT Helsinki-NIp (2022) model which allows for 1200 language trans-
lation directions, however each of these directions must be hosted individually to support
that translation direction with su ciently low latency, hence the few choices of L2 lan-
guages in 2.3. This is because these models are quite large and it takes some time for the
new translation direction to "heat up” in memory. Using containerisation such as Docker
and deployment services such as google cloud, exible deployment of these models based
on the use case easily implemented with limited overhead.

Additionally these models can be relatively slow depending on the hosting method and
as such, application design must take into consideration the speed of these models, and
the overhead of sending individual requests. Within our application implementation there
were instances where the ow of data had to be rede ned in order to send translation
tasks in batches to improve responsiveness of the application.
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2.4.2 De ning subscriptions by RSS feed

Figure 2.5: SubscriptionsFigure 2.6: Subscribing toFigure 2.7: The user can
can be speci ed by topic (In- a feed allows users to accesselect a subscription and

terest), key-word or website articles browse that feed, or as seen
here browse by all subscrip-
tions

The user can specify topics, websites and key words which will create article feeds. These
article feeds allow the user to discover and explore content relating to topics and registers
which ts his objectives and interests. As we can see in 2.5 the user is subscribing to the
news website "lemonde.fr". As the subscription was successful i.e the associated RSS feed
contained articles, the contents of that feed are previewed as can be seen in 2.6. The user
can that browse a feed as in 2.7.

While reading articles relating to a topic or key word, for instance football a user can
subscribe to the feed of a website he has come across in that subscription by long pressing
on that article. The user can view article 'feeds' relating to a single subscription as well
as from the aggregate of the subscriptions. In this way, certain topics and registers are
easily accessible depending on the purpose or motivation for reading.
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The article feeds rely on the Google News api. Although not implemented, it has the
capacity to provide local headlines based on location, which was a form of reading which
was seeked out by participants in Epp (2017). One thing to note is that Google News is
not available in certain countries such as Spain and Russia. These feeds provide access
to a maximum of 100 articles at any one time, relating to the website, topic or key word
gueried, as such in it's current state the app does not save any articles to the users ac-
count, but simply provides the current 'state’ of the RSS feed at the time of query. This
implementation limits potential improvements to the app such as labeling articles with
some estimated level of di culty or by identi ed topics.

2.4.3 De ning single words using translators and dictionaries

Figure 2.8: Select words toFigure 2.9: Clicking on the Figure 2.10: Some Wiki-
translate them. If the se- green underlined box bring tionary entries  provide
lected word is present onup the Wikitionary dictio- a sound clip of a native
Wikitionary, a de nition is nary de nition speaker uttering the word.
available to user, this indi-

cated by a green outline of

the 'translation box'
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While reading the content single words can be highlighted and a translation in the the
user's mother tongue is shown. This translation is not given any context and as such the
translation chosen is relatively inaccurate. As such the user will have to try and evaluate
whether the provided translation is correct. The dictionary de nitions of a word is avail-
able to the user from Wiktionary if the highlighted word is an entry in the Wiktionary
database, when available the translation output box is outlined in green such as in 2.8. If
the user evaluates that the presented translation does not match the context of the word,
the user can subsequently choose to look at a full de nition of the word form as provided
by lexicon.

In the Wiktionary website a word form combined with a Part Of Speech (POS) forms a
dictionary entry. As can be seen in 2.9 Animo: verbal noun and animo: interjection form
two di erent entries.

Each entry can contain di erent possible senses of that word form and POS and ex-
ample uses for those di erent senses. The application additionally fetches and presents
the in nitive form of the word if it exists, as can be seen in 2.10

From the dictionary de nition the user can listen to the utterance of the each dictio-
nary entry, from the original or in nitive form of the word. This utterance is provided by

a native speaker. These utterances are not necessarily present for word entries, less com-
mon words will generally not have a utterance available and less well supported languages
are less likely to have word utterances for entries.

2.4.4 Constructing dictionary de nitions from the Wiktionary
data dump.

Because Wiktionary does not have an API, this de nition was constructed from datad-
umps | (2022) of the Wiktionary website. These data dumps were separated by language
and were extracted to JSON using attardi (2022). Each language supported had one cor-
responding large JSON le with every word entry in the Wiktionary database for that
language. These were used to construct individually running NOSQL databases, where
the primary key to access each de nition was the word form. This was necessary in order
to limit lookup time of word entries for tasks such as fetching the in nitive form of a
word.
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2.4.5 Translating multi-word units to inspect language chunks

Figure 2.11: More than word Figure 2.12: An arbitrary Figure 2.13: The highlighter
can be highlighted, in this amount of text can be se-icon can be pressed to turn
case the multi-word token "a lected, here a sentence wa®n part of speech highlight-
traves de" is a lexical entry selected, the translation ising, this makes the output
in Wiktionary and as such shown, the red outline in- more readable and provides
the green outline indicates dicates that now dictionary information about syntax in

that pressing the green boxentry exists for the selectedL1 in relation to L2. Ad-

will provide a dictionary def- text. ditionally we can see that
inition for the phrase it facilitates comparison of
phrases.

Additionally multi word language chunks can be highlighted, a translation of the high-
lighted text is shown. This allows the translation of multi word units such as phrases like
\to a degree" or \carried out" into the language learner's mother tongue.

In the case of the user not being sure of what sense to apply from it's de nition, it
allows sense disambiguation of a words de nition by way of providing the translation sys-
tem with more context. This is an advantage over word by word translations or simply
looking at dictionary de nition of words individually.
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It also allows whole passages to be highlighted such that the learner can see how phrase
construction translates to L1 as can be seen in 2.13 This allows beginner language learner
to understand the text such that they are able to engage with reading comprehension at
a low level of pro ciency.

2.4.6 The potential of "Part Of Speech highlighting" natural
text

When viewing the translation of a word or phrase the words are optionally annotated with
their \part of speech”, def. \a category to which a word is assigned in accordance with
its syntactic functions. In English the main parts-of-speech are noun, pronoun, adjective,
determiner, verb, adverb, preposition, conjunction, and interjection."

It may give the opportunity for the user to see how a word is behaving semantically
and syntactically in that sentence. This provides the opportunity to gain knowledge
about the grammatical and semantic accordance of words at phrase and sentence level for
L2.

As can be seen in 2.13 this also allows for large translation outputs to be much more
readable, in this way the sentence is broken down into visually distinct section, in the
case of Spanish to English, clear phrase mappings allow for an understanding of how multi
word phrases translate to the target language.

2.4.7 Optimizing "Part Of Speech tagging" text on the web.

For single words or phrases such as "a traves de" in 2.11, the POS annotation of the
source language output can remain accurate as the application pulls and "POS tags" the
context in which that word was found in the web-page. This allows the system to provide
the POS tagger with additional context to tag the highlighted word. After annotating
the POS of the context, the seleced POS is the one corresponding to the instance of the
word within "POS tagged" context.

It additionally tries to do the same thing for the target language i.e translation out-
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