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Abstract

There 1s currently much demand for effective language courses that target
specific audiences, as well as specific needs. The current general trend to
subordinate teaching best practices to the capabilities of technology is the subject of
numerous critical papers, yet little seems to be done in practical terms to explore the
alternatives. It is often reported how labour-intensive the creation of a language
course 1S, and 1t i1s frequently noticeable that users have only limited access to
tailoring a course to their needs — both in terms of being able to choose from enough
criteria in order to create their own path and navigate at their own pace through

resources, and in terms of being able to expand the resources available to them.

This paper demonstrates how comparable corpora, richly annotated by
automated NLP techniques, can be successfully exploited for foreign language
learning within a web-based environment. Specifically, the reading model developed
In this project, together with its practical implementation into a computer-assisted
language learning (CALL) environment, are designed to help adult speakers
(language L1, here English) acquire reading skills in a foreign language (L3, here
Romanian) that 1s cognate with a second language they know to some extent (L2,
here French). The environment — named TREAT (Trilingual REAding Tutor) -
dynamically processes user requests to display linguistic information extracted from
the corpora that is intended to facilitate reading comprehension. TREAT has also

been designed to allow the learners as much freedom as possible, while being

always at hand to offer support when needed.

A small pilot study was carried out involving Leeds University MA in Applied
Translation Studies students, and the results indicate that both my approach and its
practical implementation are sound, intuitive and user-friendly. Moreover, I have
reasons to believe that this approach also had a positive impact on the learners'
command of L2, by exposing them - resources permitting - to authentic input in all
of the project languages, activating their passive knowledge of L2 and supporting

their hypotheses about and connections between all the project languages.

Finally, the reading model developed in this project supports extensions to
other pairs of related (L2-L3) languages and the learning environment I have

implemented is scalable and easily maintainable. Tools are available to harvest ad-

hoc corpora that reflect the learners' areas of interest.
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Abbreviations

A person’s mother tongue

Second Language - the first language acquired after L1
Third Language — an additional language acquired after 1.2
Second Language Acquisition

Third Language Acquisition

Computer - Assisted Language Learning

Corpus Linguistics

Natural Language Processing

Part-of-Speech (1.e. POS information = part-of-speech information)
Source Text

Target Text

Structurally Similar Token

Suggested Related Article

Authentically Related Article

Multilingual resource-rich reading model — the reading model

proposed 1n this thesis

Trilingual REAding Tutor — the name of the learning environment

representing the practical implementation of M3RM
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TREAT architecture

This section gives a complete outline of what resources I had in my project,
how I manipulated them, and how they are used within TREAT.

L1, L2, L3 corpora in
HTML format

L1, L2, L3 corpora in .txt

format

User reads the L3 article

he/she selected

L1&L3 WordNet, E
_ _ L1, L2, L3 UTF-8 tagged
L1-L2 true friends list

corpora format E|

- / E Results of user

multilingual word queries

Figure 1: TREAT architecture

L1, L2, L3 list of POS

tags & their meanings

1. Article extractor and tokeniser (Perl script). It
a. extracts the article text (title, body - it discards boilerplate text), and

b. tokenises it
2. Perl scripts that prepare corpora for tagging and lemmatisation, then change
their encoding back to UTF-8
3. Analyser (Perl script). It does the following:
a. 1dentifies L3 lemmas
b. usesthe L1, L2, L3 lists of POS tags & their meanings to identify

content and function lemmas in all of the project languages



c. using the L3 WordNet, it identifies which L3 content lemmas are
covered by the WordNet and, for each one of them, does the
following:

1. using the L3 WordNet, it extracts and stores
¢ [.3 synonyms
¢ L3 related words

e L3 definition(s)
11. using the L1 WordNet which is aligned with the L3 one, it

extracts and stores
e L1 equivalents

e [L.1related words

e L1 definition(s)

111. using the list of L1-L2 true cognates, it extracts and stores
e L2 equivalents
e L2 related words

d. using the StringSimilarity Perl module, identifies and stores L1 and

L2 lemmas that are structurally similar to (and likely cognates of) L3
lemmas (henceforth called SSTs) — the threshold used 1s 0.7

¢. calculates relative frequencies of all L3 lemmas and also combines

them, 1n order to

1. store which L3 articles are suitable for the study of a
particular morphological category (provided the frequency in
the article 1s 1.5 times higher than in the total L3 corpus)

11. store salient L1, L2 and L3 content lemmas for each L1, L2
and L3 article respectively (a salient content lemma 1s 5 times
more frequent in the article than in the corpus)

f. identifies all the realisations of each lemma in the corpus, together
with their specific POS and number of occurrences

g. using the bags of salient lemmas 1dentified for each article in each
language, as well as the fact that each L3 lemma has L3 synonyms
and related words, L1 equivalents and related words, and L2
equivalents and related words, it proceeds to identify potentially

related articles

1. L3-L3



11.

X1

e givenarticle 1 (Al) and article 2 (A2), and
o given the Dice formula 2xy/(x+y)>=T, where:

o xy 1s the number of common salient lemmas
between two articles
O Xx+ty represents the total number of salient

lemmas in A1 and A2 combined

o T 1s the threshold

e cach salient Al lemma is sought
o among the salient lemmas of A2; if
unsuccessful, then
o among the synonyms associated with each
salient lemma of A2; if unsuccessful, then
o among the related words associated with each

salient lemma of A2;

o 1f the previous stage proves successful, xy is increased
by 1 and the analyser processes the next salient Al
lemma the same way

e 1f the previous stage i1s unsuccessful, xy is left
unchanged and the analyser processes the next salient
Al lemma the same way

e given the small size of the test corpora, the threshold T

was set at 0.15 (larger corpora will allow a higher

threshold)
L.3-L2 and L3-L1
e very similar to the L3-L3 process, except
o there 1s no searching of the Al salient lemma
among A2 salient lemmas
o the bags of synonyms and related words are
replaced by the bags of L1/L2 equivalents and
related words
e initial experiments indicated that the use of bags of
structurally similar lemmas in L1/L2 did not have a

positive influence on the results because of the
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comparatively low accuracy of the Perl

StringSimilarity module

. for each L3 article, finds out the percentage of content lemmas that

are covered by WordNet information

calculates the lexical density score for each L3 article

calculates the length of each L3 article (wordcount)

. calculates the average sentence length of each L3 article

produces new resources (TREAT resources) which enable faster

processing when the user queries the materials

1. L3 file information:

file name
article title
article wordcount

L1 related articles in descending order of similarity

SCOTCS

1.2 related articles in descending order of similarity

SCOTICS

1.3 related articles in descending order of similarity

SCOTes

if it is useful for the focused study of any
morphological category in particular

lexical density score

average sentence length

ratio of content lemmas supported by WordNet

information

ii. L3 lemma information:

lemma
different realisations of the lemma, together with

specific POS tags

L3 synonyms, related words and definition(s)
L2 synonyms and related words

L1 equivalents, related words and definition(s)

L1 structurally similar lemmas in descending order of

similarity score
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o L2 structurally similar lemmas in descending order of
similarity score

111. L3 word information:

e word
e POS
e Jemma

e number of occurrences in L3 corpus

1v. L1&L2 lemma information:
e Jlemma

e different realisations of the lemma

v. L1&L2 word information:

e list of words

4. Article-selection mechanism (CGI script). It allows users to select L3

articles according to the following criteria:

a
b.

&

—

> @ oo

the part of speech they want to focus on

article length

article average sentence length

article publication date (the name under which the article was initially
saved indicates 1t)

article lexical density score

number of potentially related articles in L3/L1/L2/all languages
ratio of content lemmas supported by WordNet information
domain (the name under which the article was initially saved
indicates it, yet progress 1s being made 1n the field of automatic
document classification, too, so future work can use this approach

Instead)

- Once the user selects his/her preferred criterion, a list of articles

that fit that criterion is produced with the help of the L3 file information

previously produced by the analyser. Each item in the list of articles

contains the article i1d, its title, as well as a button that triggers the

display mechanism.

5. Display mechanism (CGI script). Once the user clicks on the button

d.

the original HTML file 1s opened and its source is extracted

b. hyperlinks to images are changed in order to remain active
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c. the user sees a two-frame reading window made up of

1.

11.

111.

the article to be read on the left-hand side

a hyperlink to the TREAT query engine on the top right-hand
side

buttons (under the link to the query engine) which trigger the
same display mechanism in order to show potentially related

L1/L2/L3 articles for the L3 article in question

6. TREAT query engine (CGI script). Users can look up words in L1/L.2/L3

provided they select the appropriate language

a. 1n the case of all languages, the engine checks first of all if the word

exists in the appropriate language corpus. If so:

b. for an L3 word, the engine uses the TREAT resources for the

following:

1.

11.

111.

V.

identify its L3 lemma
tdentify what morphological categories the realisations of this

lemma belong to — e.g. the Romanian noun posibilul and the

adjective posibile have the same lemma: posibil

extract all the other information stored in the TREAT

resources about that .3 lemma

identify the first L1 and L2 words that occur in the L1&L2
corpora (therefore rendering themselves suitable for
concordances) that are among, in order of priority, the

equivalents, the related words, and the SSTs of the L3 target

word.

perform concordances for the L3 target word, as well as the
L2 and L1 ones found to exist in the corpus, too
e link each word in each concordance line to its POS, so
that hovering with a mouse over 1t brings up its POS,
together with its meaning
e hyperlink each word 1n each concordance line to the
TREAT query engine, so that clicking on it triggers a
new search for that particular word in that particular

language
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e hyperlink each concordance line to the article it comes
from; clicking on the link triggers the display
mechanism

vi. present the user with a results page:

e in the top left area:

o the L3, L2 and L1 linguistic information found
in the TREAT resources (all realisations in all
morphological categories found, number of
occurrences/POS,
synonyms/equivalents/definitions/L1&L2
SSTs)

o collocations to the right and left of the target
word, hyperlinked to the L3 concordance lines
which contain them (and which are also sorted
according to them)

e in the bottom left area:
o a small-scale version of the query interface
o atthe top, middle and bottom of the rest of the screen,
respectively:

o L3 concordances for the L3 target word,

» sorted by the concordances to the left
and right of the word, in descending

order of frequency

o L2 concordances for the first L2 word found to
be an equivalent/related word/SST of the L3
target word and to be also present in the L2
COrpus

o L1 concordances for the first L1 word found to
be an equivalent/related word/SST of the L3
target word and to be also present in the L1
COrpus

c. foran L1/L2 word, the process 1s very similar. The engine uses the
lemmatised TREAT resources for the following:

1. do aconcordance for the L1/L.2 target word and display it



11.

11.

V.

XV1

identify the first L3 lemma that has the L1/L2 target word
among its equivalents/related words/SSTs

if such an L3 lemma is found, take its first L3 realisation and
carry out the steps described at point b., leaving out the
language of the L1/L.2 target word (that step has already been
carried out at point c.1.)

1f no such L3 lemma is found, find the lemma form of the
L.1/L.2 target word and perform step c.11 with it (by using
lemma information in the query engine, displaying usetul
materials in all three languages becomes a lot easier to

achieve).



1 Introduction

1.1 Motivation

1.1.1 Languages — fashion or necessity?

Nowadays, knowing a foreign language is no longer officially pictured as one
of the strong signs of belonging to a higher social group. Instead, learning foreign
languages is currently part of educational curricula throughout the world, even
though, in some regions, such courses are proving more popular than in others
(INRA, 2001), individuals more willing to take up opportunities, and course

designers more inclined to consider making materials relevant to learners.

Policy-makers at very high levels — such as the EU or UN, as well as members
of national ministries for education — have become increasingly aware of the need to
encourage and promote foreign language learning in view of the current multilingual
and multicultural society. However, in the UK at least, ‘language degrees attract a
smaller percentage of students from the lower social classes than the average for all
subjects’ (Footitt, 2005). So what goes wrong where? It seems that language courses
are no longer perceived as relevant — and consequently motivating - by potential
users, and that significant effort and resources are wasted on the latest technology
without researching the best practices in language learning (sections 3.1, 3.2, and 3.3
present in more detail the current debate over the use of technology without first

considering the latest second/third language acquisition (SLA/TLA) research -
detailed itself 1n section 2).

A new Languages Strategy was proposed in the UK in 2002: ‘[t]he Languages
Strategy demonstrates a commitment to turn this around by encouraging more
flexible approaches to language learning and change the way our society values
language teaching and learning’ (DIES, 2002). It also represents the government’s
commitment to improve the current situation by making modern foreign languages
‘a priority curriculum area from September 2004 for improving teaching and
learning post-16° (DIES, 2004). At the higher education level, these good intentions
may have reached their goal since reports indicate an increase in the number of
students taking language modules with non-language degrees. Nevertheless, they
have failed to encourage more undergraduates to take up languages ‘either in single
honours, joint honours, or in combined degrees’ (Footitt, 2005). One also wonders
whether there is no intention to remedy the disastrous situation of language teaching

and learning pre-16, as well, since at the moment the optimum language acquisition



age 1s wasted by gradually removing incentives and resources for language learning

at primary and secondary school levels.

Another example of increased attention from policy-makers is the Common

European Framework of Reference for Languages: learning, teaching, assessment
which indicates the ‘preparation for democratic citizenship [as] a priority
educational objective, thus giving added importance to a further objective pursued in
recent projects, namely [t]Jo promote methods of modern language teaching which
will strengthen independence of thought, judgement and action, combined with
social skills and responsibility’ (CoE, 2001). These objectives are consistent with
other official documents which also highlight that ‘[t]he command of more than one
language 1s a fundamental part of the new basic skills required from Europeans in
the knowledge society. [...] There is a basic need to improve foreign language
learning, including, where necessary, from an early age’ (EC, 2002:29).
Furthermore, decision-makers have also pointed out ‘the political importance at the
present time and in the future of developing specific fields of action, such as
strategies for diversifying and intensifying language learning in order to promote
plurilingualism in a pan-European context’ (CoE, 2001). Plurilingualism means
more than just knowing several languages. It involves knowing the cultures
associated with the languages, making correct connections between various cultural
events, and responding appropriately to linguistic and cultural stimuli. It 1s an
appealing theory but, as its authors acknowledge, ‘[t]he full implications of such a
paradigm shift have yet to be worked out and translated into action’ (CoE, 2001).

Unfortunately, it still seems that such official projects mean well, but fail to
meet expectations because initiators do not build a strong enough research basis
before making claims or producing materials. In the case of this framework of
reference, learning — generally considered by specialists as a conscious process —
and acquiring — a subconscious process — are often erroneously used
interchangeably. Statements about how easy it is to learn new languages when you
already know others are made without any references to relevant literature. The
Guide for Users which accompanies the framework reads: ‘to acquire a language, it
is often considered necessary to learn it, even though it is possible to acquire a
language without learning it in a conscious, organised way (as 1s often the case with
immigrants, for example).” Taking into account the presentation of the project, the
lack of scientific references and the approach, I fear that at this rate, progress in the

field of implementing new policies on language learning will be rather slow.

The benefits of learning languages are not hard to point out and, just like in
many other domains of research, the most comprehensive point of view is an

interdisciplinary one. Social and economic pragmatists state that the more languages



one 1s familiar with, the more employable that person is — a recent survey indicates
that lack of knowledge equates to loss of business: ‘[i]n the global economy too few
of our employees have the necessary language skills to be able to fully engage in
International business, and too few employers support their employees in gaining
language skills as part of their job. Language skills audits commissioned by
Regional Development Agencies showed that 20% of companies in the UK believed
they were losing business because of lack of language or cultural skills’ (DfES,
2002). Linguists that believe in the existence of linguistic universals and the
universal grammar argue that the innate cognitive structure of humans enables us to
pick up accurate, salient grammatical features of any language (Holmberg, 2005) —
hence language learning may be less strenuous than originally believed. Moreover,
psychologists and educators argue that adult learning — of which foreign language
learning is a part - plays a very important role in fighting violence and hatred fuelled
by ignorance and narrow-mindedness (Preston & Feinstein, 2004). Nevertheless, this
1s another example of a significant discrepancy between theory and practice, because

‘adult language learning remains an underdeveloped field, especially in vocational
education and training’ (Chisholm et al., 2004:26).

The EuroComRom project (section 4.1) set out to reach a wide audience — both
young and adult students — and present examples of good practice for learning
related languages. Among other issues, it attempted to address some of the fears of
language learners regarding age, natural ability, and level of confidence by using the
argument of linguistic universals and presenting examples of lexical and
morphological similarities between related languages. The project would have
benefited greatly from a sound scientific investigation of language learning
combined with statistical methods of corpus analysis and an illustration of the
effectiveness of data-driven learning (Bernardini, 2002; Johns, 2002). Nevertheless,
it was — to my knowledge - the first large-scale multinational 1nitiative aiming to

make a particular language family more accessible.

I am convinced that, although teaching techniques need to be adapted to suit
the requirements of language learners of different ages, a data-driven approach
providing multilingual, varied and motivating input together with unintrusive
multilingual support can lead to comparable results to the ones obtained by the
popular Canadian immersion programmes. Such environments in which learners are
exposed to comparable amounts of written and spoken input in several languages are
hard to replicate, yet language resources are abundant and merging them into
interactive, multilingual CALL applications which cater both for structured learning

and non-structured language acquisition represents the best feasible solution

currently available.



The Universal Declaration of Human Rights states that ‘[education] shall

promote understanding, tolerance and friendship among all nations, racial or

religious groups’ (UN, 1948). At present, when concepts such as globalisation,
multiculturalism, plurilingualism, and internationalisation are frequently mentioned,

and when people are more mobile than ever before, learning to read in other
languages makes the difference between blind reliance on few and potentially biased
sources of information and the ability to learn and compare all sides of an argument
from local, as well as foreign perspectives. The official view of the European Union
1s that ‘plurilingualism has itself to be seen in the context of pluriculturalism.

Language 1s not only a major aspect of culture, but also a means of access to cultural
manifestations’ (CoE, 2001).

Consequently, several steps have been taken in order to raise awareness at the
European level about the importance of language learning. 2001 was the European
Year of Languages and, ‘following the success of the European Year of Languages
2001 1n general, and the first European Day of Languages in particular, September

26th has been chosen to ensure that language issues have a focal point every year’

(EU, 2004b). Moreover, a large-scale study — the Special EUROBAROMETER 54
survey Furopeans and Languages (INRA, 2001) - was conducted in order to find
out what the reality was in this area. The results showed that there i1s general
awareness of the significance of the issue, as 93% of parents responded that 1t 1s
important that their children learn other European languages, and 72% ot Europeans
stated that knowing foreign languages is/would be useful for them. Moreover, 71%
of respondents considered that everyone in the European Union should be able to
speak one European language in addition to their mother tongue, but almost the
same proportion thought that it should be English. These statistics show that the
general attitude within the EU is favourable towards learning languages — although
the people’s preference is rather limited. One should also note that, according to this
report, only 22% of Europeans do not consider themselves good at languages, which
is very important when dealing with adult learners, who are allegedly more prone to

being intimidated by the prospect of acquiring a new language than younger

learners.

However, when asked about the possibility of actively getting involved 1n
learning languages, and specifically about the level of importance that learning
foreign languages holds for them, only 33% of EU residents over 55 years of age
indicated a high level, compared to 53% of 15-24-year-olds (Chisholm et al.,
2004:27). This situation may explain why language courses for adult learners have
not figured among the priorities of training institutions so far. Nevertheless, the

preference of younger generations appears to be rather difterent. Consequently, new



and accessible language-teaching methodologies should be researched in order to

meet the needs of the growing multicultural society.

Regarding the languages that EU residents actually knew in 2001 apart from
their mother tongue, 41% said English, 19% - French, 10% - German, 7% - Spanish
and 3% - Italian. Furthermore, when asked how often they used these languages,

only 33% said they used English often, 10% - French, 4% - German and 2% -
Spanish.

It 1s rather worrying that 74% of Europeans do not know a third language.
Only 8% and 7% of respondents put down French and English respectively in
addition to their mother tongue and a second language (INRA, 2001). Yet, given the
positive attitude towards learning languages, it is plausible to expect that, if a novel
language learning methodology were designed to build on and improve the linguistic
knowledge on already possessed, more individuals would become interested and

statistics such as the one mentioned above would change significantly.

Since the publication date of this survey, 10 more states joined the EU and the
amount of work that the translation departments of the Union have to cope with

apart from the existing backlog represents a big challenge. Research indicates that

due to political and financial factors, the EU translation services were unable to
prepare adequately for enlargement (Drugan, 2004). Under these circumstances, i1t 1s
obvious that a novel and efficient reading model is badly needed for professional
translators to gain knowledge of languages other than English in order to make the
transition from a source text in language A to a target text in language B much faster
and smoother, without the need to use a far more popular language C such as
English or French as a pivot language. A new survey 1s also needed at present
because the populations of the newly-accepted 10 states are likely to have brought

more variety to the linguistic landscape of the EU, and thus changed the realities of

language learning and use.

In the meantime, the findings of EUROBAROMETRE 54 have influenced
several national initiatives, such as the UK Department for Education and Skills’
initiative to implement a National Languages Strategy, motivated by the awareness
that the 21st century global society requires increasing language competence and
cultural understanding and by the realisation of the need to provide high-quality
courses that assist learners in the acquisition of the necessary language skills needed
to be successful at work or when travelling. Overall, the British education authority
believes that language skills represent the key to the removal of barriers both within
the UK and beyond (DfES, 2002). Furthermore, in one of the follow-up reports,
adult education receives more attention as the types of language courses that adults

can sign up for are diversified. At the same time, government specialists give



accounts of on-coming implementations of digital language courses and place more

emphasis on supporting those who choose to become linguists, in the form of public
and private sponsorships (DfES, 2004).

Recent publications also urge specialists and decision-makers alike to intensify
their efforts to make language learning a priority in practice, too, and not only in
their speeches. ‘In the market of language learning (at least in Belgium and Europe),
supply 1s unable to keep up with the demand for language courses and materials’
(Colpaert, 2004a:76). Moreover, a lot more attention needs to be dedicated to setting
up good quality language courses throughout Europe because the materials available
on the Portal on Learning Opportunities throughout the European Space
(PLOTEUS) indicate that there are extremely few, if any, institutions that teach
Bulgarian, Czech, Estonian, Latvian, Lithuanian, Romanian, or Slovak outside of the
respective countries (EU, 2005).

However, multilingualism in the UK, as well as many other countries, 1s not
simply rooted in European languages. A novel reading model would also be
beneficial for learning community languages, which is a growing priority today.
Significant effort is being channelled towards developing language resources for
such languages, too — such as WordNet’s — enabling thus the design and

implementation of more complex CALL tools.

1.1.2 A popular CALL?

As already mentioned in section 1.1, efforts are being made to integrate digital
resources and applications in various language learning environments, whether in
schools or universities. Society is moving constantly towards a ‘digital age’ (Kol &
Scheolnik, 2000) and teachers are now slightly less reluctant to use CALL

applications which could complement their face-to-face interaction with students by
providing the latter with more resources and, consequently, more exposure to the
target language. Despite several shortcomings of using CALL — see section 3.1 -
many language trainers have already adopted the new technological approach, and
now the focus needs to be on improving the quality of the applications above
everything else. The remaining significant degree of distrust on the part of tutors
regarding CALL products (Garrido, 2005) can be explained by the fact that, when 1t
comes to collaborations between language teachers and computer specialists,
research indicates that they are less than ideal (Felix, 1997; Barriere & Duquette,
2002: Borin, 2002; White, 2005; Yeh & Lo, 2005). Consequently, the results,
discussed in more detail in section 1.2.3.5, often amount to applications that are
meant to be educational, but are created in the absence of a well-founded approach
to language teaching. Nevertheless, as more and more specialists advocate an

enhanced interdisciplinary approach, the future ot CALL looks bright.



1.2 Problem statement

1.2.1 M3RM - multilingual resource-rich reading model

This 1s the context in which I developed a novel model to help learners acquire

reading skills in a foreign language 1n a multilingual, corpus-based environment, and
thus fill a current important gap in language teaching and research. I call this

approach the multilingual resource-rich reading model - M3RM.

To date, the possibility of devising a model to assist a person whose native
language is L1 and who has some knowledge of an L2, in learning to read in an L3
which is typologically related to — also called cognate with — the L2, has been under-
explored. Similarly, no such reading model has been implemented into an
interactive, web-based environment. My project addresses both of these issues and
aims to help native English speakers who know French to some extent acquire

reading skills in Romanian — a Romance language, like French.

Moreover, | am also addressing the strong need of both professionals and non-
professionals for a reading model that could be adapted to support various
combinations of related L2 and L3, and then be implemented in scalable
environments. Secondly, I am furthering current research in the fields ot second and
third language acquisition (SLA/TLA) and I am doing this by analysing and
combining state-of-the-art findings in several areas connected to my research
interests — such as pedagogy, natural language processing (NLP), corpus linguistics
(CL) and computer-assisted language learning (CALL), while also keeping track of

the recent advances in other fields, like psychology or neuro-imaging.

Given that there are many languages in the world, but comparatively fewer
language families, learning to read in a cognate L3 appears as a pragmatically
feasible and well-motivated task which is likely to be easier than if the same goal
involved a completely unrelated L3 (see section 2.1 for more details). M3RM helps
users acquire significant knowledge of the L3 vocabulary and grammar while
comparing new language elements and structures with familiar L2/L1 ones, as well
as improve their command of the L2. Using this approach to learn to read 1n an
unrelated L3 will still give users the chance of acquiring/reactivating vocabulary in
context, as well as background knowledge, in several languages, but is unlikely to

benefit from such functionalities as automatic cognate identification.

[ have taken up the challenge of combining in an intuitive and user-triendly
manner numerous resources that are very valuable for language learning, but which
have not yet been brought together and implemented in real language-learning
settings. Furthermore, after designing and developing a novel reading model, I have

also implemented it in a dynamic CALL environment: TREAT - Trilingual



REAding Tutor. Finally, I tested it on postgraduate students training to become
professional translators in order to identify and make necessary improvements. I
have thus observed Hegelheimer and Tower’s suggestion of using real languages
and real students for such evaluations (Hegelheimer & Tower, 2004). I believe that
the workflow I have followed should be applied generally to research in my field of
Interest, yet reports indicate that the most frequent categories that current studies fall
Into are: research conducted in a lab, but rarely benefiting students; and research that

1s conducted directly on students without a solid and comprehensive methodological
basis:

Hulstiyn (1997) distinguished between two types of SLA
studies: laboratory studies intended to provide results
relevant to theories of SLA and applied studies
Investigating instructional methods such as those used in
CALL. The 1deal in applied linguistics, however, is that
research that begins in the laboratory will produce results
that might improve learning by, for example, informing
CALL. CALL matenials designed on the basis of theory-
based hypotheses about SLA provide a fruitful setting not

only for learning but also for subsequent research.
(Chapelle, 2004)

I believe that the adaptation of computational tools that has proven so
successful in lexicography — in deriving changing patterns of word usage from very
large corpora — could be equally so in CALL, provided they continue to serve sound
pedagogical principles. Furthermore, I aim to prove that an effective reading model

that benefits from recent advances 1n both SLA/TLA and NLP can be designed and

implemented.

1.2.2 Originality

Using multilingual comparable corpora to study the acquisition of reading
skills in a foreign language (L.3) represents an original approach to language
teaching and learning. The review that was conducted at the beginning of the project
on the state of the art in both L3 teaching methodologies and CALL applications

targeting L3 learners identified no studies on this subject.

What is even more surprising 1s the similar lack of well-conducted research
into using multilingual corpus-based resources and NLP techniques in second
language (L2) acquisition in general. Therefore, given the common points between

the two research domains, as well as the fact that the reading model developed in



this project has been informed by both similarities and differences between SLA and
TLA, I expect to make contributions to both fields.

1.2.3 Need for this project

It 1s not only the several hypotheses listed in section 1.3.1 that have determined
me to start such a project; many researchers also recognise the need for further
Investigations in my area of interest. Hammadou (2000) summarises very accurately
the concerns of the research community: ‘today, most experts would readily agree
that much 1s still not known about what reading comprehension is, let alone how
educators can help learners to read better.” The project started from the latest
findings about reading and how teachers can help students learn to read better and
faster, and then also added multilinguality to the equation in order to deliver a more

comprehensive and complex answer.

The survey of the state of the art in language pedagogy and computer-assisted
language learning highlighted a series of under-studied research questions, such as
the need for a sound methodology for the acquisition of reading skills in an L3 —
most probably building on existing research on L2 reading - as well as finding the

most effective use of existing tools and resources to enhance this process.

Moreover, the novel reading model described in this thesis will also be
adaptable to community languages. Knowledge of Arabic can be used to acquire
reading skills in Urdu, just as knowledge of Hindi makes learning to read in

Gujarati, as well as Urdu, considerably easier.

1.2.3.1 Teaching the unknown?

Not only is the research into learning to read in an L3 still in its early stages —
i.e. still looking for common points between learning to read in L2 and L3 (see
section 2.1 for a more comprehensive discussion) - but the research world still seems
to be unclear about what reading really is, which automatically leads to uncertainty
as to what helps and what hinders the acquisition of reading skills. There have been
several initiatives to formalise the process of reading (Taillefer, 1996; Chun & Plass,
1997; Spector-Cohen et al., 2001; Grabe & Stoller, 2002: Sun, 2003), yet the debate

IS ongoing.

Moreover, not enough attention has been paid to the process of reading, as
such, despite the fact that the ability to read has been acknowledged as being the

most important outcome of language learning (Holmberg, 2005:167 - see the

following section). The general approach so far has been to observe it in conjunction
with at least one of the other three processes: listening, writing and speaking.

Consequently, no multilingual environment in which learners can focus on acquiring

reading skills alone has been implemented yet.
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At the moment, research into what reading is benefits from contributions
linked to a wide range of areas, such as applied linguistics, psychology, computer
science, as well as pedagogical theory and practice. These studies range from
theoretical reports to practical applications, yet the topic is so complex and involves
so many variables on the immediate importance and relevance of which each
researcher has his/her own views, that some areas attract far more interest than
others. For instance, the number of studies focusing on how infants, children and
teenagers — with or without dyslexia, aphasia, autism, or specific language
impairment - acquire natural or artificial languages in general far exceeds those
dedicated to helping and assessing adults in their acquisition of reading skills in a
natural language. So far, most of the experiments involving the latter category of
language learners have analysed how they read hypermedia-annotated texts for

comprehension (Ariew & Ercetin, 2004), or how well they speak a foreign language
(DeKeyser, 2005).

1.2.3.2 Language teaching methodologies

To date, little research has been carried out regarding both the development
and practical implementation of a sound and comprehensive model for acquiring
reading skills in an L3 while explicitly activating knowledge of an L2 which i1s
typologically related to the L3. The EuroComRom project (Klein et al., 2002) aimed
to shed some light on this matter and produced a number of resources ranging from
lists of useful words and morphemes for each Romance language that the project
dealt with, to guidelines on what resources may be useful in the foreign language
class and how they could be presented. However, the main drawback of the project
was the lack of scientific investigation: neither was the project explicitly based on
SLA/TLA research, nor were its deliverables evaluated systematically — if they had
been, the limited support that they offer to learners would have certainly led to
rephrased project achievements. Furthermore, EuroComRom also lacked feedback

from real users - I was unable to find references to the methodology and resources

being tested on actual language learners (for more information, see section 4.1).

Holmberg reports on the findings of a survey of distance teaching institutions
which were asked to list the above-mentioned four skills in order of their importance
and usefulness for the language learner. The result is clear: ‘the majority of 167
distance teaching organisations answering a questionnaire regarded reading and

understanding the foreign language as the most important study aim’

(Holmberg, 2005:167, my emphasis).

However, as section 2.2 presents in more detail, it 1s often the case that
language curricula do not provide enough time for the development of reading skills
(Krashen, 1980:174; Hunt & Beglar, 2005), despite the fact that reading has also
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been proven to benefit many other areas of language learning (Pressley 1n Grabe &
Stoller, 2002:91; Sun, 2003).

Furthermore, another reason given for the reduced exposure of L.2/1.3 learners
to texts 1s the lack of resources. I challenge this view and argue that, on the contrary,
there is an impressive amount of authentic reading materials available which would
make classes more motivating, but the real problem that language tutors face is the
absence of a model to guide the selection, enrichment and presentation stages.
Moreover, on the one hand, many tutors lack general ICT, or specialised resource-
processing skills (Gabrielatos, 2005; Garrido, 2005). On the other hand, my own
experience has confirmed that many resources — such as part-of-speech (POS)
taggers and lemmatisers - are only available under certain operating systems and

require some training in order to be used effectively.

By analogy with the supervised/unsupervised machine learning phenomena,
our users were exposed to both approaches: on the one hand, WordNet resources
provided supervised learning scenarios in the case of the majority of L3 content
words; on the other hand, the significant body of corpus data and the rarely
inaccurate POS tagging and lemmatisation gave learners numerous opportunities to
discover and validate their own hypotheses about the L3/L2, as well as correct
misleading information provided by NLP tools. They did this well (see section 6.4),
proving that the reservations about using NLP tools and corpus resources in

language teaching are no longer justified.

1.2.3.3 Choosing the right materials

I have already mentioned in the previous section that one of the challenges for

current educators is compiling adequate resources in order to give students the

opportunity to practise reading in a given L3. However, when 1t comes to the
question of what exactly an adequate resource is, researchers’ views vary and are
often vague. Krashen seems to have started this trend with his suggestion that, in
order to make progress, language learners should have access to ‘comprehensible
input’ (Krashen, 1980:170). The concept of the i+/ level which he introduced —
suggesting that the input received by learners should be above their current language
level only by a small margin in order to support the acquisition of new structures

while recognising the large majority of the other ones — is very difficult to capture.

Furthermore, given the many learner differences that have been researched for
significant time, as well as the fact that languages are not acquired in linear fashion
(DeCarrico & Larsen-Freeman, 2002:28), one cannot do much more than agree in
principle with Krashen’s argument, but have a hard time identifying exactly the

level at which each student 1s at one particular time, and consequently providing
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him/her with ‘adequate exposure to language’ (Lightbown & Spada, 2001:153).
Krashen himself, in fact, seems unsure about what type of input learners should
receive: while stating at one point that ‘[w]e acquire by understanding language that
contains structure a bit beyond our current level of competence (i+1)’ (Krashen,
1980:171, my italics), he also believes that ‘rough tuning’ the input aimed at
language learners is ideal, because, that way, i+, but also ‘i and i-n (structures

already acquired), plus a bit of i+2, i+3, etc. (structures the acquirer is not ready for
yet)’ (Krashen, 1980:172) would be provided.

The main flaws with Krashen’s argument are that, on the one hand, it is rather
vague and that, on the other hand, it does not balance this vagueness which is
inherent to the field of language learning — for instance, finding the exact level of a
learner’s language knowledge is by no means an easy task — with sufficient
emphasis on the resources that the learner should have at his/her disposal in order to
comprehend target texts and make progress in the target language. The learner need
not have to rely only on his/her current knowledge, as well as the surrounding text,
when trying to make sense of target text which is beyond his/her current target

language knowledge level. Instead, numerous resources are available nowadays to
support the reliable acquisition of new structures when consulted at the learner’s
leisure — e.g. dictionaries, corpora, POS taggers and lemmatisers. Overall, data-
driven language learning has been proven as a motivating and effective approach
which supports language acquisition and learning (Aston, 2002; Bernardini, 2002;
Johns, 2002), while the use of corpora has been acknowledged as scientifically

sound given that all results and statistics can withstand objective scrutiny (Leech,
1992).

A more scientific approach to the issue of identifying texts that are suitable for
a group of learners — and even organising textbooks based on the findings - 1s that
which uses reading scores (IES, 2004; Taylor, 2004). The most popular ones —
which have also been adapted and implemented in various computer applications
such as MS Office — are the Fog Index, Flesch Reading Ease and the Flesch-Kincaid
erade level. However, relying just on the currently-popular readability algorithms 1n
order to choose texts for language learning purposes is a less than ideal approach for
several reasons. First of all, as Nilsson puts it, ‘readability measures have typically
been used with the native reader in mind, whereas their (at least direct) applicability
to second and foreign language reading has not been systematically investigated’
(Nilsson & Borin, 2002). Even though there have been attempts on the European
side to adapt the algorithms In order to suit other languages, such as De
I andsheere’s work involving French (in Labasse, 1999), these formulas still cannot

measure the semantic difficulty of a passage. Instead, - and this is yet another reason
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for being cautious about always using them - they take into account ‘surface
characteristics of the text’ (IES, 2004), such as average length of words and
sentences, which are far from playing the most important part in predicting
accurately whether language learners will find a particular piece of writing easy to
read and understand. In fact, the study carried out in my project indicated that the
large majority (close to 90%) of words that were longer than 3 and 4 syllables were

understood and translated correctly by learners, and it was the smaller function

words that posed problems — section 3.5.

Labasse argues that, at the moment, researchers interested in the field of
readability have two options: either to continue devising and testing complex
readability algorithms based on new parameters, or to attempt to arrive at a clearer

definition of what readability really is, what it involves, and, consequently, how it

can be measured accurately.

I chose not to join the race for the perfect reading algorithm, but rather
presented users with several relevant text-selection criteria — see section 5.2.4.2
However, I do acknowledge the potential of building adaptive CALL systems that
both allow users to make informed choices about reading materials, and cluster texts
to suit their predicted level of language knowledge. Building such a complex system
— the main aspect of its complexity being making it language-independent - can be
explored in future work; given the small time-frame (6 1.5-hour lessons) and user
groups (2 groups of 8 and 7 students respectively) involved in the evaluation of
M3RM and TREAT, as well as the objectives of the testing phase (acquire as many
features of the target language to be able to translate accurately into the mother

tongue), the decision was taken to keep the interface as transparent and intuitive as

possible.

1.2.3.4 Using corpora for language learning

To date, I have been unable to find any study in which multilingual,
comparable corpora processed with NLP tools were used for language teaching
purposes. Nevertheless, reports do indicate the usetulness of authentic corpora for
language learning, one such example being the identification of collocational
patterns in that particular language through concordances — contexts which contain
the target word or structure (Ghadirian, 2002; Sun, 2003; Chapelle, 2004; Milton,

2005).

The EuroComRom project (Klein et al., 2002) suggests scenarios in which
short authentic texts could be used 1n language classes but, apart from the fact that

its resources and deliverables are not in electronic format — and are therefore
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difficult to evaluate -, there are other significant shortcomings of this initiative — see
section 4.

Most studies involving corpora fall under one of the following two categories:
the most frequent one involves a monolingual corpus (generally in the target
language) which teachers alone, or teachers and students together, query 1n order to
find collocational patterns, as well as a wide range of examples of authentic

language usage. This approach can be met in a few language classes and has been
called by Gabrielatos (2005) the condensed reading model.

The second most frequent scenario involves two corpora consisting of parallel
texts which have been previously aligned, so that students can identify translation
equivalents, as well as view bilingual concordances and collocations. This scenario
1s mainly used in translation studies classes, and generally involves more work on
the part of the trainer and students because it is not always easy to find pairs of
source texts (STs) and target texts (TTs), especially if one is interested in working
with languages which are not official in international organisations. Secondly, it also
takes time to align the ST and TT at sentence level, and sometimes the
concordancing tool can pose problems, too — at the beginning of my project, even
with the developer’s assistance, it was not possible to display Romanian diacritics in

MonoConc and ParaConc.

1.2.3.5 CALL developers without any calling?

The large majority of CALL applications — whether they are distributed on-line
or on CD-ROM’s — tend to cater for both receptive and productive skills more or —
as many researchers in fact argue - less successfully. Several studies point out that,

in 25 years of using computers to help language learning, not much progress has

been made towards finding out just how to do so well (Barriere & Duquette, 2002;
Plass et al., 2003; Rouse & Krueger, 2004).

It is also often argued that many current CALL applications are built without a
solid pedagogical framework and without the IT specialists taking too much interest
in the intuitions, hypotheses and expertise of language tutors (Felix, 1997; Barriere
& Duquette, 2002; Borin, 2002; White, 2005; Yeh & Lo, 2005). The large majority

of current digital language learning environments are not scalable, either: the user

has access to a limited amount of data — which is often not authentic — and there are

few opportunities for individual linguistic investigation outside pre-set tasks.

Under these circumstances, given that most language teaching theories support
the idea that students need to be exposed to a variety of resources which should not
overload them from a cognitive point of view and through which they should be

allowed to work at their own pace and using their own intuitions, as well as
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preferences, many current CALL environments fall short of meeting these

requirements. Yet the multilingual resource-rich reading model (M3RM) which I

propose 1n this thesis addresses these issues.

1.3 Project outline

I aim to fill several gaps in the fields of CALL and third language acquisition
by using an approach based on the current best practice in teaching reading and
using computer resources in order to enhance the acquisition of reading skills in a
foreign language. As far as [ know, I am the first to use trilingual comparable ad-hoc
corpora processed with NLP tools such as POS taggers and lemmatisers and linked
to other linguistic resources - such as WordNets — in order to both construct a
reading model and implement it in a dynamic environment tested in a real-life

evaluation experiment.

The next two sections spell out my research hypotheses and objectives,

followed in section 1.3.4 by the methodology I adopted.
1.3.1 Research hypotheses

I propose a multilingual resource-rich reading model which is based on the

following five hypotheses:

1. a multilingual, corpus-based reading model which provides users with
extensive reading materials together with other relevant linguistic
information extracted using natural language processing techniques 1s
more effective than traditional instruction in helping users acquire

reading skills in an unknown L3 which is typologically related to an L2
they have some knowledge of;

2. given an effective learning environment, users can acquire the lexical

and grammatical features of the target L3 without traditional explicit

Instruction;

3. multilingual reading resources can be arranged automatically 1n
multilingual clusters which can expand the users’ background

knowledge to the necessary level for completing reading tasks

successfully;

4. by involving the L2 in the process, the learners will both perceive and

appreciate its support function, and seize the opportunity to use and

improve their L2;

5. despite the current trend to integrate as much multimedia content in a

CALL application as possible, textual resources can be combined 1n a
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dynamic way to provide all the support that learners need in order to

become proficient L3 readers.

1.3.2 Research objectives

The first objective was to create a pedagogically-sound reading model
(M3RM) that enables users to acquire reading skills in an unknown L3 provided

they have a working knowledge of an L2 which is typologically related to the L3 in
question.

Secondly, I aimed to apply this model to a real-life situation, and therefore I
used 1t to inform the building of a dynamic CALL environment (TREAT). I chose to
study the possibility of teaching English natives with some knowledge of French to

read in Romanian.

Thirdly, I sought to compare the performance of learners who only had access
to traditional resources — such as bilingual dictionaries — with that of students that
used my environment in order to see if my approach was indeed superior to

traditional ones.

Fourthly, I gathered feedback from my users about my approach, its

implementation and the extent to which they used and appreciated having access to

data 1n all project languages.

1.3.3 Target audience

Translators are among the first ones that come to mind: on the one hand, they
can become more marketable and help deal with the current challenges faced by the
EU related to the recent and future expansions. On the other hand, they would
benefit greatly from having access to a new and effective reading model that would
help them improve their knowledge of an L2 they currently know to some extent,
while also allowing them to capitalise on all the linguistic knowledge acquired

throughout their training and professional career by being able to add another

language to the ones they already ofter.

Moreover, there is also an ever-increasing body of academics looking for new
sources of information in their fields of research. Being able to read the latest
research in the language in which it is originally written without having to wait for
official translations to be produced, checked and finally published in more popular
languages such as English or French, saves time and allows the subjects to become

aware and react almost instantly to developments in their research areas.

Finally, given the increasing concern of policy-makers with the students’ low
levels of interest in languages, the availability of a reading model allowing the rapid

creation and deployment of motivating teaching materials could provide educators
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with the answer to the challenge of encouraging students to take up and learn to read

in an L3 while practising their L2 at the same time.

1.3.4 Methodology

I put the above-mentioned hypotheses to test by devising an effective

methodology which I then implemented into a learning environment built according

to the best practice in the fields of TLA, SLA, CALL and NLP, as well as my Own
intuitions. The steps that were followed were:

e compiling trilingual, comparable corpora consisting of news stories

in Romanian, French and Eng<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>