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1 Introduction

Intdligent Computer Assisted Language Learning (ICALL) systems should be
used, in our opinion, with a double purpose heping the user in his’her learning
process and, helping in the research of Second Language Acauisition theories. These
systems can be used in the study of specid phenomena of Language Acauisition,
such as fossilisation and learning strategies. Some work in this drection has dready
been developedin Bull et d. (1994) and Lessard et d. (1994). Our research takes into
account their perspective.

An ICALL system must follow an interdsciplinay approach which indudes
experts in the fid ds of Psycholinguistics, Computationd Linguistics, and Artificid
Inteligence. The techniques usedin the Computationa arees can be useful in these
types of systems.

In this paper we mainly show the way in which we have adgpted the Neturd
Language Processing tools for Basque previously devdoped by our group for the
Oetection of both, deviant and correct linguistic structures a word levd; this is the
basis for the internd representation of the student's language knowledge, that is the
INTERLANGUAGE. We have refined these tools in order to study the learning process
of Basque as a second language.

The basic tools developed by our computationa linguistic group which we have
based our research on are a Spdling/Checker for Basque (XUXEN), in which a
morphologicd andyser is induded a syntactic parser for Basque, and a Lexicd



Database (EDBL) with 65,000 entries, in which generd information about the
morphology and syntax of Basque words is included .

The ICALL system we are working on consists of two Subsystems: the
Teachers's Assistant and the Student's Assistant. The function of the Teacher's
Assistant is to gather information about the users' learning process from written
texts, in order to show their evolution and to hdp the language teacher make
hypotheses about, among others, the reasons for using deviant language structures.
This information will constitute part of the user mocd.

The Student's Assistant hdps the users in their learning process giving hints
accordng to their levd and based on the recorded information we have about the
students' language knowledge and learning festures as naive language |anguage
study evolution, learning experience...

Thework is based on corpus andysis, and we will focus it on the morphologicd
and morphosyntactic competence & word levd. Work a word leve is important in
our case because Basque is an agglutinaive language with rich morphosyntactic
information within words. We have studed texts written by Spanish students of
Basoue

In this paper we will explan the construction of the grammatica competence in
the interlanguage, a modul e of the Student's Assistant.

2 The Grammatical Competence in the Interlanguage

The concepts transitiond ddects (Corder 1971) and gpproximate systems
(Nemser 1971) are precursors to interlanguage (Sdinker 1972, 1992). Their am was
to define communicaive and grammaticd competence in second languages. All of
them have these common characteristics: @) a student's dscourse is independent
from the native language (L1) and the target language (L2) andit is
the product of a structured linguistic system; b) the linguistic system is
variabl e during the learning process andit isvery similar in students of the
same language level, with the exception of some dfferences, results of a
person’s learning experience. The above mentioned characteristics will be the basis
for moddling the interlanguage. For example, as we have sad tha the linguistic
system is very similar in students of the same leve, we can infer tha we will have
an interlanguage modd for eech levd.

Before seaing the dfferent perspectives to explain a linguistic phenomenon, we
consicer it important to specify the concept of DEVIATION as an dternaive to the
idea of error. Wewill say tha a linguistic structure is a deviation (Maitxdar e d.
1996) when one of the following three condtions is fulfilled A) the linguistic
structure is incorrect — we usudly cdl that error —; B) the structure is overused
replacing more suitable structures the student wants to avoid — eg., to use the
conjunction eta 'and instead of ordea 'however'—; C) a specific structure is avoided
(e.g., nor d&?'who is? instead of nor ote da? 'who could be? ). Deviations are part of
the interlanguage and they are represented in the same way as standard structures. For
example adevidion a 10th levd like nor d&? (C type) is not considered deviation in
lower levds of the language.



2.1 Linguistic and superficial per spectivesfor the same phenomenon

After determining the linguistic phenomenain the interlanguage, we will explan
now dfferent perspectives from which to describe the same linguistic phenomenon:
the supeficid perspective and the linguistic one. We can take as example these A
type ceviaions:

a) *oihanan (=> oihanean) b) *dekileko (=> dskielako)
(= in the forest) (=because he/she knows it)

In the case of *oihanan as wdl as in *d&kilako from a purdy SUPERFICIAL
perspective we could codfy the structure as *LEDIE (Ddete the E Letter Inside the
word). However, from a LINGUISTIC perspective we would say tha in the (a) case
the student has dd eted the epenthetic -e used for linking morphemes, wheress in (b)
the causd morpheme -lako has been used instead of -d &ko.

Our tools detect both perspectives by means of dfferent interpretations produced
by the adgpted morphologicd andyser (Learner_analyser) andthe lexicd database
for language learning. At this time we have no explicit informaion in order to
d stinguish the perspectives, but future work is being devdopedin tha drection. At
the moment, the adgpted anadyser indudes 59 morphophonologicad generd rules (18
for standerd and 41 for deviant phenomena). It must be noted that we don't include
among the 59 generd rules for paticular phenomena like replacing the causd
morpheme -la&ko instead of -dako. The high number of generd rules is due to the
fact that Basqueis an agglutinative language.

As we have sad previously, in the future both perspectives, supeficdd and
linguistic, will be represented for dl linguistic phenomena whenever they can be
identified We must take into account that for some phenomenaonly one perspective
will exist and for others we will find more than one possible interpretation in the
same perspective. We can see an (A) type deviation in figure 1.

Example *institutoako (=> institutoko ) 'of the school' (locative)

Two supefidd interpretetions:  Two linguistic interpretations:
1) *LEAEA 1) Lemmainstitutoa +
(Addthe A Letter a& the End morpheme -ko
of the lemma of the word)

2) *MOA-A 2) Lemmainstituto +

(Addthe A MOrpheme) morpheme -a +
morpheme -ko
Fig.1.

Considering the variability of the linguistic system in the interlanguage
experienced language teechers have dagnosed that students could have in ther
knowledge base both lemmeas institutoa and instituto at the same time.



2.2 Variable Knowledge ver sus Fixed K nowledge

As we sad before, the grammaticd competence in students of L2 is vaiable
Based on the study performed we detected that there are some structures tha become
stable during the learning process. Such structures meke up the FIXED
KNOWLEDGE wheress changing structures make up the VARIABLE KNOWLEDGE.
Variable knowledge can either develop into new variable structures or become part of
the fixed knowledge. When we anaysed corpora, we found four types of structures
depending on the use made of them: atempts, systematic structures, changesble
structures, and slips (Maitxdar e d. 1996). Systematic structures are pat of the
fixed knowledge and changesble ones bdong to varidble knowledge However,
atempts, incomprehensible outputs of the student, and slips, momentary deviations
caused by lack of concentration, ae not considered pat of the grammaicd
competence of the student. We propose a STABILISATION vaue in interlanguage
structures in order to determine when a structure beongs to fixed knowledge and
when it belongs to variable knowlecge.

On the other hand, the vaiability of interlanguage changes, depending on the
context in which thelinguistic structure is activaed (Sdinker ¢ d. 1992). So, the
specification of a linguistic structure is characterised by: linguistic features,
stebilisation vdue, and context. We distinguish three types of contexts: linguistic
(e.g. subordnates in a sentence), textud (e g. sentence or length of the word; type of
text: composition, letter, and so on), andthemaic (e.g. subject of the text, exercise
story or scentifictechnicd cregtion, summary ... ). The linguistic structures we
activate when writing a story ae dffeent to those we activae when we write
scientific-technicd texts. This way of putting linguistic structures in context could
be gpplied similarly when moddling first languages.

3 Using Corpus Linguistics in order to Model
Interlanguage

In this section we will explan the gpplicaion of a top-down methodology to
modd interlanguage a dfferent language levels of mastery. In our case
interlanguage moddling is based on the study of the results of corpus andysis
cariedout in Maitxdar et d. (1993), Andueza et d. (1996), and Maitxda e 4d.
(1996). The gpplied methodology is based on the following criteria 8@ the linguistic
system for language learners a the same leve is similar for dl of them (Corder
1971, Nemsa 1971, Sdinker 1972,1992); b) the fixed knowledge in the
interlanguage of one levd indudes the whole fixed knowledge & lower leves
(Maitxder et d. 1994). The gpplied methodology stats a high language levds,
then we study the intelanguage of lower levels based on the results for higher
leves. In this way, we examine the evolution of the interlanguage through out
dfferent leveds. The reasons for a top-down mehodology ae tha most
computationd tools for Basque we have (lemmatiser, spdling checker-corrector,
morphologica dsambiguator ... ) can be essily adgpted for high language levds;
besides, usudly computationd tools for anadysing written texts of high language
levels are more robust than those of low levels and, findly, there usudly exists
more written materid & high leves than & low ones.



Before explaning moddling based on corpus anadysis and showing some
examples, we would like to make some comments about the criteria for defining the

corpus: we collected written maerid from dfferent language schools (IRALEl,
ILAZKI) and grouped this materid dependng on some features of the texts as, 1) the
kind of exercise proposed by the teecher (eg. abstract, aticle about a subject, letter
... ) and 2) the student who wrote the text. Those are students with a regular
atendance in dasses and with dfferent characteristics and motivations for learning
Basque (eg. dfferent learning rates, dfferent knowledge about other languages,
mother tongue ... ).

We codfied the texts of the corpora following a prefixed notaion (eg. il10as)
showing the language school (e.g. il, IL AZKI), the language levd (eg. Levd 10),
the learner's coce (e.g. & first letter of the name Ainhoa), and the type of exercise
proposed (e g. s, summary). At the sametime, a database for gathering the rd evant
information about the learning process of the students was developed We got such
informaion from interviews with the students and with teechers (Andueza 1996).
The corpus is made up of 350 texts written by students of IRALE and ILAZKI from
1990 to 1995. This corpus has been dvided in subsets degpendng on the study levd.
At the moment we have defined three language leves of study that we cdl low,
intermed ate, and high levels. We have automaticaly anaysed subsets of corporain
intermed ate and high levels. Choosing a text as a unit of study, groups of sixteen
texts have been studed deeply and automaticdly, in the way we explain beow. A
language teecher has evd uated the results: the type of rules detected and the contexts
where they are goplied The evduaion has been successful, even though in some
cases the perception of the teacher was not the same as the results inferred from the
automatic study of the corpora (eg., in the opinion of the teacher the students are
used to ddeting the h letter more usudly than addng it). It must be taken into
account that the design and implementation of the automatic tools were carried out
based on three dfferent previous studes of corpora during 90/91 (i.e 50 texts
semiautomaticaly andysed), 93/94 (i.e 20 texts semiautomaticdly andysed), and
94/95 (i.e 100 texts semiautomaicdly andysed). These studes were done, in the
first case, by teachers who ddn't know the students, and in the other two cases by
teechers who knew the students. In the first two cases the work lasted two months.
In the third case, however, texts were collected every week from September until
June, and two teachers worked five hours per week in studying the corpora during the
94/95 academic course. The language learners had five hours of language dasses per
week, and they wrote one composition every week or every fortnight.

3.1 Modelling interlanguage based on cor pus analysis

The tools we are adgpting have been previously developed in our computationd
linguistic group during the last ten years. These tools are the Lexicd Database for
Basque (Agirre e d. 1994), the morphologicd andyser (Agirre et d. 1992), the
lemmatiser (Aldezebd et d. 1994) and some pats of the Constrant Grammar
system (Alegriaet d. 1996, Karlsson et d. 1995).

1. IRALE and ILAZKI: schools speciadised in the teaching of Basque



The steps we followed using these adgpted tools in order to build the
interlanguage modd for the highest language levd (H leve) were

1) Design and implementetion of the lexicd detabase for the H language levd .

2) Sdection of the corpus (CORPUS-H) and subsets of CORPUS-H to be used

in the next steps. This sdection will be based on the criteria explained earlier.
3) Ddfinition of the morphology and morphosyntax based on a subset of
CORPUS-H.

4) ldentification of the fixed knowledge and the variable knowledge, considering
the contexts defined in section 2.

5) @) Evauation of the rdiability of the modd using other subsats of CORPUS-
H.
b) Evduation of the results by alanguage teecher of H levd.

The grammaticd competence of the interlanguage consists of generd and specific
knowledge dependent on the context. However, we have not explicitly represented
such dfferences in figure 2. In this figure we have symbolised the devd opment of
the fixed and variable knowledge through consecutive levels. We can obtain the
modd of X from the modd of X+1 and the study of the CORPUS a levd X
(CORPUS-X).

Var.
knowledge
of X+1

CORPUS-X

Semi-automatic study of the stability of the languag
structures depending on the contexts

Fixed.
know. of X

[¢)

of X

ubset of the vay.
know. of X+

ubset of the fix
now. of X+

Fig2. Construction of the interlanguage model of X from X+1

This process will be repested to represent the interlanguage modds of lower
language leves.



In the next three subsections we will explain, in more dgtal, the dfferent steps
for the construction of the interlanguage modd and the tools we have developed in
orcer to study the collected corpora

3.2 Dedgn of the lexical database for each language level

In the design of the lexica database for the study of interlanguage, we propose to
add new fidds associaed to the entries of EDBL (Lexicd Daabase for Basque):
stabilisation vaue, linguistic context, textud context, thematic context, andalist of
leves. For buildng the detabase, we intend to use the lemmatiser (Aldezabd e d.
1994) dong with acontext detection environment. In the database for L2 we found
morphemes with more than one entry; for example, the morpheme -a which only
exists as asolutive in EDBL will have a second entry for the ergaive in our case
becauseit is atypicd deviaion in students of Basgue

At this time we are using EDBL with 65,000 entries that our group implemented
for studying language phenomenain an environment for Basque as first language.

3.3 Definition of the mor phology and mor phosyntax

In this section we will explain some of the tools we have developed in order to
cregte interlanguage modds by means of corpus andysis. We used C language and
Perl for implementing the tools. At this time we concentrate our work on the
definition of the morphology and morphosyntax (word leve) because, as we said
above, in Basque a big pat of the syntax is induded within the word (see the
examplein section 2.1. (de&kidako 'because he/she knows)). In future work we will
study the moddling of some aspects of the syntax a sentence leve, as for example
concordance. Next, we will describe the tools that gppear in figure 3.



LEARNER_ANALYSER

Y

Morphophonologically
analysed text: detectior
of linguistic rules.

STATISTICS

POSTPROCESS

Morphophonologically

analysed text with contex
detection features.

LEARNER_LEMMATISER

Morphophonologically
analysed text: set of
possible lemmas at the
language level.

A J

LANGUAGE_LEVEL_BASED
_DISAMBIGUATOR

Disambiguated text
using specific

features for each
learning level

CONTEXT_BASED_DISAMBIGUATOR <

Disambiguated text
using Constraint
Grammar

INTERLANGUAGE
MODELS

Fig. 3. Process for the definition of Interlanguage Modd s
Let us see adescription and an exampl e of each tool:

LEARNER_ANALYSER: the adgpted morphologicd andyser detects the
morphophonologicd rules (for standard and deviant phenomena) gpplied in esch
interpretation of the word and the tota number of rules gpplied in the interpretation.
The andyser uses two-levd morphology (Agirre e d. 1992) and gives us
morphologica and morphosyntactic information.



When we andyse the word arriskurik ‘any danger' we find 5 interpretations of the
word As an example we will only represent the most interesting interpretations for
our explanation.

/<arriskurik>//
((form"arriskurik™)
%T:rue2:1
((anal $1)
((lemma"arrisku")((ENTRY arri sku)(P-O-S NOUN)(S-P-O-S COMM)))
((morph $"Rik")((ENTRY ik)(P-O-S DEC)(CASE PAR)
(DETER INDEF)(SF1 @OBJ)(SF2 @SUBJ))(2)))
%T:rue22,:rue29,:rule36,:rue2:4
((ana $2)
((lemma$ "harri")((ENTRY harri)(P-O-S NOUN)(S-P-O-S COMM))(22))
((morph $ "Ez")((ENTRY z)(P-O-S DEC)(CASE INS)(DETER INDEF)
(SF1 @ADV_COMPL))(29))
((morph $ "ko")((ENTRY ko)(P-O-S DEC)(CASE LGE)
(SF1 @ADJ_COMPL>)(SF2 @<ADJ_COMPL)
(SF3 @ADV_COMPL))(36))
((morph $ "Rik")((ENTRY ik)(P-O-S DEC)(CASE PAR)
(DETER INDEF)(SF1 @OBJ)(SF2 @SUBJ))(2))) ... )

Fig.4. Morphophonol ogicaly anaysed text: detection of linguistic rules (seefig.
3). Seelinguistic codes in Appendx 1.

POSTPROCESS: this postprocess identifies the rules and shows the place
(lemmamorpheme) in which each rule is applied in the morphologicd
interpretation. This tool aso identifies other features such as word length and type of
last letter (vowe/consonant) of the root. Our experience during the interviews
peformed with teachers show us the importance of these aspects.

[<arriskurik>//

((form"arriskurik™)

%T:rue2:1

((ana $1)
((lemma"arrisku")((ENTRY arri sku)(P-O-S NOUN)(S-P-O-S COMM)
(LENGTH LENGTH10)(END-ROOT VOWEL)))
((morph $ "Rik")((ENTRY ik)(P-O-S DEC)(CASE PAR)
(DETER INDEF)(SF1 @OBJ)(SF2 @SUBJ))(2)(PLACEMOR_LEAAR1)
%T:rule22,:rule29,:rule36,:rue2:4
((ana $2)

((lemma$ "harri")((ENTRY harri)(P-O-S NOUN)(S-P-O-S COMM))
(22)(PLACELEM _LEDBH)(LENGTHLENGTH10)
(END-ROOT VOWEL)

((morph $ "Ez")((ENTRY Zz)(P-O-S DEC)(CASE INS)(DETER INDEF)
(SF1 @ADV_COMPL))(29)(PLACEM OR_LERAZS)

((morph $ "ko")((ENTRY ko)(P-O-S DEC)(CASE LGE)
(SF1 @ADJ_COMPL>)(SF2 @<ADJ_COMPL)(SF3 @ADV_COMPL))
(36)(PLACEM OR_LERAOU)

((morph $ "Rik")((ENTRY ik)(P-O-S DEC)(CASE PAR)
(DETER INDEF)(SF1 @OBJ)(SF2 @SUBJ))(2)(PLACE MOR_LEAAR1)

)

Fig.5. Morphophonol ogicaly anaysed text with context detection festures.



LEARNER_LEMMATISER: thisis an adgptetion of the lemmatiser for Basque
(Aldezaba et d. 1994). In our case we have suppressed some filters of the origind
lemmatiser in order to show the sat of possible lemmas a the language levd. The
resson for suppressing the filters is tha in the case of corpora written by language
learners, the number of deviant structures is obviously higher than in those written
by Basque native speskers. It must be taken into account that the god of the origind
lemmatiser was to find the lemma of words, tha is why it dscaded deviant
interpretations when it exists a least one standard interpretation of the word

/<arriskurik>/
("arrisku" /arrisk/ NOUNCOMM LENGTH10 VOWEL +
DEC PARINDEFMOR_LEAAR1)
("harri" /harri/ NOUN COMM LEM_LEDBH LENGTH10 VOWEL +
DEC INSINDEFMOR_LERAZS +DECLGEMOR_LERAOU +
DEC PARINDEFMOR_LEAAR1)

Fig.6. Morphophonologicaly anaysed text: set of possible lemmas a the
language leve.

LANGUAGE_LEVEL_BASED DISAMBIGUATOR: the god of this tool is to
d scard interpretations that are not possible in the language level which we andyse
Thus, the rules for dsambiguaing the andysis of the word will degpend on the
language leved. For example, in high leves the likdy number of deviation rules that
can be gpplied in a morphologicd interpretation, tha makes sense, is not higher
than two. However in low leveds we have found possible interpretations that make
sense where the number of deviation rules is higher than two. We have determined
the exact number of possible deviation rules for an interpretation that makes sense
for some language leves (the highest) and we are working on the others.

For example, in the andysis of the word arriskurik (any danger) we dscard the
interpretation harrizkorik ‘any (thing ->dlipticd) made of stone which doesn't make
sense (4 rules applied). Four interpretations from the origind five are d scarded using
this type of dsambiguation rules.

/<arriskurik>/
("arrisku" /arrisk/ NOUNCOMM LENGTH10 VOWEL +
DEC PARINDEFMOR_LEAAR1)

Fig.7. Disambiguated text using specific features for each learning leve.

CONTEXT_BASED_DISAMBIGUATOR: this tool will use some parts of the
Constraint Grammar (CG) module for Basque (Alegria e d. 1996, Karlsson ¢ 4d.
1995). It will dso dsambiguate unlikdy interpretations in which some
morphologicd rules have been goplied in pats of the word (lemma/morpheme)
where they never gopear in red life examples. Some interpretetions will dso be
d scarded depend ng on the part of speech of the word where a rule has been detected
Others will be ddeted because of the high rate which results from comparing the




number of rules and the length of the word Therewill be a submodule of rules that
will depend on the language levd. A lot of the rules of the
Context_Based_Disambiguator ae decided based on the results of the tool
Statistics. The Context_Based_Disambiguator module has been designed but
not completdy implemented yet. At the moment, in some cases, we dsambiguae
unlikdy interpretations by hand

STATISTICS: this is an interactive program that selects subsets of the corpora
following different options: language level, type of exercise, student, specified text
or specified list of texts; then, it offers you some data such as: 1) the number of
interpretations where a concrete rule has been applied, 2) the rules that appear only
in morphemes, 3) the number of applications of a rule depending on the average of
the length of the words in the corpora, and so on. This program works with the
results of learner_analyser (the adapted morphological analyser) and helps to define
disambiguation rules of th€ontext_Based_Disambiguator. For example, if
we determine usin@tatistics that a specific rule always appears in lemmas in
interpretations that make sense, we can discard an interpretation where the rule is
applied in a morpheme. This occurs with the LERAZS rule (Replace Z by S
Anywhere in the word). That rule to make sense must appear in lemmas, but as we
can see below it has been applied in a morpheme when we have analysed the word
analisis 'analysis'. That interpretation is not probable in the mind of a student, so
we discard it by means of rules in tientext_Based_Disambiguator.

/<analisis>/
("anaisi" /analisi/ NOUN COMM LENGTH8 VOWEL +
DEC INSINDEF MOR_LERAZS) 0 DISCARDED
("anaisi" /anaisi/ NOUN COMM LEM_LEAES LENGTH8 VOWEL +
DEC ABS INDEF)

("analisi" /anaisi/ NOUN COMM LEM_LEAES LENGTH8 VOWEL)

Fig.8. Disambiguated text using Constraint Grammar.

INTERLANGUAGE_MODELS: the am of this tool is to creste a previous
version of the interlanguage structures beonging to the interlanguage leve of the
corpora we are studying. By means of this tool, after dsambiguating unlikey
interpretations, we identify for each goplied rule the context in which it is gpplied
(place of the word, length of the word, |ast |etter of the root (vowe/consonant), part
of speech, type of exercise ... ). The program is implemented even though the
results are not definitive because we are still obtaining some smdl results from the
module Context_Based_Disambiguator.

The output ofinterlanguage_Models is as follows:

(Ident "LEAAR1")(Descrip " Adding the Epenthetic r")
(Example (arriskurik arrisku))

(Left_context( ([V:=(=:0)[V+-:==](+:=)+) () () (:0(+:=)+)))
(Right_context( () ([+:=|$:$]) (%:0[+:=[$:$]) ()
(Operator((<=>)(<=>)(<=>)(=>)))

(Linguistic_context(( NOUN DEC MORPH*)))

(Textual context (VOWEL LENGTH>= S))

Fig.9. An interlanguage structure for a standard phenomenon.



(Ident "LEAES")(Descrip " Adding the s letter at the End of theroot ")
(Example (analisis analisi))

(Left_context( (i:i)))

(Right_context( ([+:=|$:5])))

(Operator((=>)))

(Linguistic_context((NOUN LEMMA)))

(Textual context (VOWEL LENGTH>= 9))

Fig.10. An interlanguage structure for a deviation phenomenon.

Left context, right context and operator are two-leve informaion. LENGTH>=
means words whose length is higher or equd to the average length of words in the
corpora. S is the type of exercise of the text where the ruleis applied

3.4. |dentification of the fixed and variable knowledge and Evaluation
of the resultstaken from the analysis of the cor pora.

When we detect interlanguage structures from the results of the corpora, how do
we decide when a structure bdongs to the fixed knowledge or to the vaiable
knowledge? We will comment on some criteria we have applied These criteria are
the outcome of some experiments we have done up to now.

Firstly, we have detected thet for dl rules, for standard and deviation phenomena,
the frequency of use is not the same, even in naive spekers. Theefore the
probability of arule been fixed degpends on the specific rule. Secondy, we have dso
identified some rules that dsappear a high leves. The consequence is: if a rule
which existsin low levels dsgppears & agiven leve X and a dl the higher levds,
it means tha this rule will dways bein the variable knowledge for any leve lower
than X. In some cases when avaiable rule dsgppears & a given leve it may mean
tha another rule has been fixed a the same time ( see the examples of the next
section). Third, the number of dfferent roots of words of the andysed corpora has
influence in deciding fixed and vari bl e knowledge; for example, if in a corpus where
few dfferent roots of words gppear we don't find a rule, we can not say tha in tha
leve tha rule doesn't exit. Maybe we haven't found it because of the low variety of
roots. And, thelast criteriawe have testedis that we must take into account the type
of exercise when deciding fixed and variable knowl edge.

The evduation of the results obtained from the andysis of the corpora is made
by means of other subsets of the corpus of the same language level and the opinion
given by alanguage teacher. We have compared the results of a subsat of the corpus
(16 texts with 5318 words in totd) and the evduaion of the teacher & high
language leves. In the comparison the results are quite successful. Neverthdess, in
some spexific cases the results from the corpora and the opinion of the teacher are
not the same: for example, when anaysing the use of the h letter in the lemma of
the word, the teecher saidtha in deviation structures it is more likely to ddete the h
|etter when it should gppear than to add it when it should not be addedt however, in
the results of the corpora, even though the hypothesis of the teacher is fulfilled the
dfference in the application rate between the two rules is not so dear.




4 Some results and examples in the study of stability

In this section we will comment on some phenomena detected when comparing
the results between two corpora of upper intermedate and high language levels. The
am of presenting these results is to show some cases tha show the devdopment of
the fixed and variable knowledge. We will see some examples of rules which:

8 Bdongedto variable knowledge a upper intermedate, but have dsgppeared a

high levd.

b) Beong to variable knowledge of both leves.

¢) Appeear in the fixed knowledge in the high levd, but they ddn't exist a upper

intermed e

d) Bdongedto variable knowledge a upper inteemedate, but have dsgppeared a&

high level similar to (a) case but are dso rdaed to other rules that a the same

time, have changed from vaidble to fixed knowledge This is due to the

interference between rules in the process of knowledge compilation.

In the (a) case we have detected the use of the ¢ and v letters in loanwords from
Spanish. The ¢ and v |etters don't exist in most Basgue words (except for proper
nouns ... ). Both are deviation rules tha don't gppear a high levd.

When borrowing words from Spanish the g and | letters must sometimes be
mantaned and some others must change from g to j and vice versa. This rule
be ongs to (b) case.

An example of rules of the c typeis the linking of verbs in the first and second
singular persons that endsint andn respectively plus the suffix -n in order to make
rdaive dauses. (eg. dut + n = dudan; dun + n = dunan).

Findly we will comment on one example of d type where we can see
interferences between rules in the process of knowledge compilation:

Let us explain the next three morphologicd rules (the first two rules are standard,
while the third can be a deviation dependng on the language leve):

1) LEAEE (Add the E epenthetic LEtter a the End of the root of the word when

the last letter of the root is a consonant and a declension morpheme starting with
awill be added on theright) - eg. oihan + an -> oihanean 'in the forest'.

2) ete=ee (when thelast |etter of theroot is an e and the first letter of the next
morphemeis dso an e ddetion doesn't happen) - eg. exe + &kin -> etxeekin)
'with the houses'.
3) *LEAIE (Addthe E epenthetic LEtter Inside the word when the last |etter of
the root is a consonant and the dedlension morpheme to be linked on the right
stats with €) - eg. euskddun + ekin -> *euska duneskin 'with Basoue speskers.
In the devdopment of the knowledge from upper intermedae to high leved we
have detected in the corpus andysis tha the students of upper intermedate use both
oihanean and *oihanan. They aso use exeskin and *etxekin, *euskaduneskin and
euskadunekin. At high levd, however, they only use oihanean, etxeekin, and
euskd dunekin. Words as * euska duneekin don't gppeer at this levd.



upper L EAEE (oi hanean/* oihanan)
intermediate | ete=ee (etxeskin/* etxekin)
level *LEAIE (* euskad duneekin/euska dunekin)

high level LEAEE (oi hanean)
et+e—ee (etxekin)

Fig. 11.

When students write *euskdduneskin they ae unconsciously applying the
LEAEE rule without taking into account the condtions for goplication. They aso
goply therulein the standard version (e+e=eg). As a consequence of this interference
the deviant *LEAIE rule has gppeared a uppe inteemedde levd and dsgopears
when the first two rules are correctly learned (fixed) at high levd.

5 Conclusions and future work

The presented work proves that the implementation of a semiautomatic system
for the study of interlanguage is viable from the adgptation of the linguistic-
computationd tools we have for the automatic study of Basoue.

The results obtained using the developed tools for language learning studes
provice us stetisticd information about phenomena teachers and psycholinguistics
had a sense of. Quite alot of phenomena have been demonstraed wheress others
can't be corroborated using the results.

Fied stud es have been carried out (Maritxdar e d. 1993; Andueza ¢ d. 1996).
At the moment we are studying some aspects of the morphosyntax and syntax for
L2 taking as abasis the results obtained in Andueza & d. (1996), where in afind
test with the students the hypothesis obtained in the study carried out in the 94/95
academic year were contrasted In that work, we andysed the reasons for using some
language structures in addtion to the detection of their context. We plan in the
future to add to the system such knowledge about the dagnosis of structures.

In the near future we will devedlop new tools in order to modd the student's
knowledge about a second language The detection of contexts by means of
Interlanguage_Models (see section 3.3) will be improved in order to identify
contexts rdated to the characteristics of the paticular learners. Some examples
explanedin the section 4 showed that the phenomena of borrowing words from the
mother tongue is important in the study of the fixed and vaiable knowledge.
Therefore, in the future, we will dso think aout indudng knowledge of the mother
tongue. The computaiond tools which we have are independent from the language,
that is why Spanish morphology could be induded without changing the
implementation of the tools.

Findly, wewouldlike to remark that together with the experiments explaned in
the atide two environments are being prepared the Teecher's Assistant and the
Student's Assistant. The Teechea's Assistant helps language teechers to make
hypotheses about, among others, the reassons students have for using deviant
language structures. The Student's Assistant guides users in their learning process
giving hints accordng to ther language levd.



Appendix 1

@ADJ COMPL: Adectivd Complement.
@ADV_COMPL: Adverbid Complement.
@OBJ: Object.

@SUBJ: Subject.

ABS: Absolutive.

and: Andysis.

COMM: Common. i.e Common Noun.
DEC: Dedension morpheme.

DETER: Determination.

INDEF: Indgfinite.

INS: Instrumentd.

LGE: Locative Genitive.

morph: Morpheme

P-O-S: Part of speech.

PAR: Patitive

S-O-P-S: Sub-Part of speech.

SFn: Syntactic Function.

® Thewords with @ are syntactic codes.

® Codfication of the linguistic rules:
LE: LEitter.
LEIX: The X LEtter has been Invented
LECX: The position of the X LEtter has been Changed
LEDPX: Ddetethe X LEtter in the P position.
LEAPX: Addthe X LEtter in the P position.
LERPXY: Replace X by Y in the P position.
P position could be
B: At the Beginning of the root.
E: At the End of the root.
I: Inside the word
A: Anywhere in the word
Examples:
LEAES: Addthe S LEtter at the End of theroot.
LERAZS: Replace Z by S Anywherein theword.
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