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Abstract
Intelligentcomputer-assistedlanguagelearning—IntelligentCALL, or ICALL—can bedefinedin anumberof ways,but oneunderstand-
ing of the term is thatof CALL incorporatinglanguagetechnology(LT) for e.g. analyzinglanguagelearners’languageproduction,in
orderto provide thelearnerswith moreflexible—indeed,more‘intelligent’—feedbackandguidancein their languagelearningprocess.
However, CALL, ICALL andLT have beenthreelargely unrelatedresearchareas,at leastuntil recently. In the world of education,
‘e-learning’and‘ICT-basedlearning’arethenew buzzwords.Generally, what is meantis somekind of web-basedsetup,wherecourse
materialsaredeliveredvia theInternetor/andlearnersarecollaboratingusingcomputer-mediatedcommunication(CMC). An important
trendin ICT-basedlearningis thatof standardizationfor reusability. Standardformatsfor all aspectsof so-called‘instructionalmanage-
mentsystems’arerapidly gainingacceptancein thee-learningindustry. Thus,learningapplicationswill needto supportthemin order
to becommerciallyviable. This in turn meansthattheproposedstandardsshouldbegeneralenoughto supportall conceivablekindsof
educationalcontentandlearningsystems.In this paper, we will discusshow ICALL applicationscanberelatedto thevariousstandards
proposals,basingour discussionon concreteexperiencesfrom a numberof (I)CALL projects,wherethesestandardsareusedor where
theirusehasbeencontemplated.

1. Introduction

For someyears,I have beenactively involvedin trying
to combinecomputer-assistedlanguagelearning(CALL)
with languagetechnology(LT) (a.k.a. computationallin-
guistics(CL), languageengineering(LE), or natural lan-
guageprocessing(NLP)) into what is often referredto as
“Intelligent CALL” (ICALL), bothasateacherof CALL to
LT studentsat the university, andasa researcherinvolved
in anumberof researcheffortsdealingwith CALL/ICALL
(seebelow), andalsowith neighboringareas,suchascom-
puter supportfor lesserusedand lessertaught languages
(Borin, 2000a; All wood and Borin, 2001; Nilsson and
Borin, 2002),andcontrastive linguistic studiesusingcom-
putationalmethods(Borin, 1999;Borin, 2000b;Borin and
Prütz,2001;Borin andPrütz,2002).

Thepresentpaperflows from a desireto make ICALL
benefitfrom, aswell asinform, ongoingstandardizationef-
forts in the computationallinguisticsande-learningcom-
munities.

The rest of the paper is organizedin the following
way. First, I will try to sort out the relationshipsbe-
tweenCALL, LT, artificial intelligence(AI), and ICALL.
ThenI will describebriefly ongoingstandardizationwork
in the e-learningand CL communities,and someof the
standardsproposalsthat this work hasproduced.Follow-
ing that, I will turn to a descriptionof some (I)CALL
projectsin which I have beenor am currently involved,
where thesestandardsare used or where their use has
been contemplated,namely the SweLL Didax project,

the LingoNet project, ‘Corpusbasedlanguagetechnology
for computer-assistedlearningof Nordic languages’,the
SVANTE learnercorpusproject,and ‘IT-basedcollabora-
tive learningin Grammar’. Finally, I will discussthe sit-
uationof ICALL with regardto this standardizationwork,
in orderto form anunderstandingof wherewe standat the
moment,but moreimportantly, of wherewe would like to
go from here.

2. CALL, LT and ICALL
Intelligent computer-assisted language learning—

Intelligent CALL, or ICALL—has been defined in a
number of ways, but one understandingof the term
relevanthereis thatof CALL incorporatingLT techniques
for e.g. analyzinglanguagelearners’languageproduction
or modelingtheir knowledgeof a second/foreignlanguage
in orderto providethemwith moreflexible—indeed,more
‘intelligent’—feedback and guidance in their language
learningprocess.

CALL, ICALL andLT havebeenthreelargelyunrelated
researchareas,at leastuntil recently:

1. The CALL ‘killer apps’ have beene-mail, chat and
multimedia programs,developed and used by lan-
guageteachingprofessionalswith very little input
from LT research(Pennington,1996;Chapelle,1997;
Chapelle,1999; Chapelle,2001; Levy, 1997; Sal-
aberry, 1999). The only kind of LT which hashad
any kind of impacton the CALL field is corpuslin-
guistics,andevenin this caseit hasbeentheHuman-
ities Computing‘low-tech’ kind of corpuslinguistics,
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ratherthanthekind pursuedin LT (thelatter is some-
timesreferredto as“empirical naturallanguagepro-
cessing”).

2. ICALL hasoften beenplacedby its practitionersin
the field of artificial intelligence(AI), ratherthan in
LT (e.g. Swartz andYazdani(1992); Holland et al.
(1995)),morespecificallyin thesubfieldof AI known
as intelligent tutoring systems(ITS) (e.g. Frassonet
al. (1996);Goettletal. (1998)).Partly for this reason,
work on ICALL hasproceeded,by andlarge,without
feedbackinto theLT community.

3. But on theotherhand,in LT in general,(human)lan-
guagelearninghasnotbeenseenasanapplicationarea
worth pursuing.In therecentbroadStateof theart of
humanlanguage technology overview editedby Cole
etal. (1996),‘languagelearning’doesnotappeareven
oncein the index, andthereis no sectionon CALL.
Certainly there are someexceptionsto this general
trend; therehave beenoccasionalCOLING (Interna-
tional Conferenceon ComputationalLinguistics) pa-
person ICALL, althoughfew and far between(e.g.
Borissova (1988); Zock (1996); Schneiderand Mc-
Coy (1998)),andthereis a researchgroupin Gronin-
genwhichhasbeenworkingveryactivelyonLT-based
CALL applicationsfor quite sometime (Nerbonne
and Smit, 1996; Dokter, 1997; Dokter, 1998; Dok-
ter and Nerbonne,1997; Dokter et al., 1997; Jager
et al., 1998). The situationhasbeenchangingsome-
what only in the last few years,however, with dedi-
catedworkshopson languagelearningapplicationsof
CL beingarrangedin connectionwith LT conferences
andthelike (e.g.Olsen(1999);Schulzeet al. (1999);
Efthimiou (2000)).

3. Standardization in e-Learning and

Language Technology
3.1. E-learning standardization efforts

In the world of education, ‘e-learning’ and ‘ICT-
basedlearning’1 are the new buzzwords (see,e.g., Euro-
peanCommission(2000)). Generally, what is meant is
somekind of web-basedsetup,wherecoursematerialsare
deliveredvia the Internetor/andlearnersarecollaborating
usingcomputer-mediatedcommunication(CMC) methods.

An important trend in ICT-basedlearning is that of
standardizationfor reusability. Standardformatsare de-
finedfor all aspectsof so-called‘instructionalmanagement
systems’. Thus,not only educationalcontentformatsare
agreedupon,but alsocoursestructureformats,testformats,
aswell ashow their interactionwith recordkeepingsystems
usedin educationshouldtake place.Thereis a numberof
organizationsworking on standardsin the e-learningarea,
themostimportantonesbeingIMS (InstructionalManage-
mentSystemInc. http://www.imsproject.org/),
IEEE’s LTSC (Learning TechnologyStandardsCommit-
tee; http://ltsc.ieee.org/), the American De-
partmentof DefenceADL (AdvancedDistributed Learn-

1ICT is to bereadout“InformationandCommunicationTech-
nologies”.

ing; http://www.adlnet.org/) initiative, and the
EuropeanARIADNE project. Standardsbeingdeveloped
by theseand other bodies include educationalmetadata
(LearningObjectsMetadata– LOM; AndersonandWason
(2000)),testformats(IMS QuestionandTestInteroperabil-
ity – QTI; SmytheandShepherd(2000)),contentpackag-
ing formats(IMS ContentPackaging;Anderson(2000)),
modularcourseware (ADL SCORM; Dodds(2001)), and
others(see,e.g. the IMS andLTSC websitesreferredto
above). At leastsomeof thesestandardsarerapidly gain-
ing acceptancein the e-learningindustry. Thus, learning
applicationswill needto supportthemin orderto becom-
merciallyviable.This in turnmeansthattheproposedstan-
dardsshouldbegeneralenoughto supportall conceivable
kindsof educationalcontentandlearningsystems.

Thegeneralideais to createstandardswhich are

“pedagogically neutral, content-neutral, culturally
neutralandplatform-neutral”
(FaranceandTonkel, 1999,9),

andwhich support.. .

“common, interoperabletools used for developing
learningsystems

���������

a rich, searchablelibrary of interoperable,"plug-
compatible"learningcontent

���������

commonmethodsfor locating,accessingandretriev-
ing learningcontent”
(FaranceandTonkel, 1999,14)

Onemaycertainlyentertaindoubtsasto thegeneralat-
tainabilityof thesegoals,butonecannotafford to ignorethe
hugeamountof time andlabor investedin pursuitof their
fulfillment by theorganizationsmentionedabove andoth-
ers. This beingso, it is of coursenot unimportantif learn-
ingandteachingwithin aparticularfield—suchaslanguage
learning—isadequatelycoveredby theproposedstandards
or not.

3.2. Standardization in Language
Technology/Computational Linguistics

In theLT world, too, standardizationefforts arelegion,
anda recurringthemeat the LREC (LanguageResources
andEvaluationConference)seriesof conferences.

Thereis LT standardizationwork going on at leastin
theareasof

� resourcestorageandexchange:TIPSTER(Grishman
etal., 1997),ATLAS (Bird etal.,2000),XCES(Ideet
al., 2000);

� resourceannotation: XCES (Ide et al., 2000), EA-
GLES (e.g., tagsets: see Monachini and Calzolari
(1996));

� resourcemetadata:OLAC, ISLE (Wittenburg et al.,
2000);

� resourcepresentationandmanipulation,andsoftware
integration: THISTLE, GATE (Cunningham,2001),
KABA (Olsson,2002).
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To thebestof my knowledge,however, thework within
LT on resourcemarkupand annotationhasnot beenin-
formedby languagelearningapplicationsor by the work
doneon compilingandinvestigatingso-calledlearnercor-
poraby appliedlinguisticsresearchers(see,e.g.,Granger
(1998)).

4. (I)CALL Case Studies

In this section,we will look at someCALL research
projects,wherethe issueof combining(I)CALL applica-
tionswith e-learningstandardshasarisenin variousways.

4.1. Didax

Didax – the Digital Interactive DiagnosticAdminis-
tering and CorrectionSystem,is a project in the frame-
work of the SwedishLearning Lab (SweLL), a research
effort funded by the Knut & Alice Wallenberg Founda-
tion aspartof the largerWallenberg Global LearningNet-
work endeavor, wherea numberof centers—or“nodes”—
worldwidereceivefundingfor exploringtheuseof ICT and
othernew technologiesin highereducation.

At present,there are three nodesin the WGLN: (1)
SweLL, with threeparticipatinginstitutionsof highered-
ucation, (1a) the Royal Institute of Technologyand (1b)
KarolinskaInstitutetin Stockholm,and(1c) UppsalaUni-
versity, (2) the StanfordLearningLab (SLL), at Stanford
University, California, USA, and(3) LearningLab Lower
Saxony (L3S), at the University of Hannover, Germany.
SweLL researchis currentlyorganizedinto a multi-tiered
structure,with two top-level ‘projects’ subdivided into a
numberof ‘experiments´.Eachexperimentis furthersub-
divided into ‘tracks’, whereeachtrack in turn typically is
madeup of several researchteamscooperatingon related
researchissues.Our work on Didax is thuscarriedout in
theDigital Resourcesin theHumanities(DRHum)trackof
theArchives– Portfolios– Environments(APE)experiment
of the SweLL projectNew meetingplacesfor learning –
New learningenvironments.

The Didax researchteam currently consistsof three
computationallinguists and one SLA researcher, but we
also cooperateclosely with the other DRHum research
teams,drawing on the other kinds of competencefound
there,especiallytheteamsworkingwith digital archivesfor
humanitiesteaching,aswell aswith theUppsalaLearning
Labe-folio projectgroup.

Theendresultof theDidax projectis supposedto bea
web-basedlanguagetestingenvironment,which will pro-
vide both studentsand teacherswith a more flexible for-
matfor taking,marking,constructingandsettingdiagnostic
languagetestsin highereducation.In Figure1, theoverall
architectureof Didax is shown. The threeDidax clients
(teacher– settingtest, teacher– markingtest, andstudent)
run in ordinaryweb browsers.Thereis nothingout of the
ordinaryto be seenin any of the client interfaces.This is
quitedeliberate.Mostof theinnovationis hiddenunderthe
surface,andthe interfaceis a familiar onefrom many web
applications.Didax is describedin moredetailby Borin et
al. (2001).

4.2. LingoNet

LingoNet is a one-yearR&D project funded by the
SwedishAgency for DistanceEducation. The project is
a cooperationbetweenthe Divison of IT Servicesandthe
Departmentof Humanities,Mid SwedenUniversity, and
the Departmentof Linguistics, UppsalaUniversity (see
http://www.mitt.mh.se/lingonet/).

Theaim of theLingoNetprojectis to build a ‘language
lab on the Internet’, i.e. a web site with a collection of
languagetrainingresourcesto beusedin highereducation,
both locally and in distanceeducation. Even thoughthe
pointof departurefor theLingoNetprojectis thetraditional
languagelab,weactuallyenvisionamoregenerallanguage
trainingresourcethanthis, i.e. a ‘computerlanguagelab’,
ratherthan a ‘computerizedversionof the taperecorder-
basedlanguagelab’, astheideais notonly to transferolder
techniquesinto this new technology, but alsoto exploit the
additionalpossibilitiesofferedby thenew technologyitself,
including the incorporationof LT-basedlanguagelearning
resourcesin theLingoNetlab.

Specifically, in theLingoNetproject,we make system-
aticuseof qualitycontrolandmetadata.It is a well-known
fact that the information to be found on the web on any
topic is, not only abundantin almostall cases,but also—to
put it mildly—of extremelyvarying quality. At the same
time, web searchenginesarestill fairly primitive, so that
finding educationalresources,appropriateasto their con-
tent and level—regardlessof their quality—in itself takes
somework (Howard Chen, 1999, 24f.). It is only after
they have beenfound that the real work begins, however,
whenthe chaff—resourceswhich areof low quality or of
the wrong kind—is to be separatedfrom the wheat—the
resourceswhich we can usefor our educationalpurpose,
i.e. educationalwebresourceswhich arequalitycontrolled
andclassifiedasto their contentandlevel. In theLingoNet
project,the quality controlandmetadatamarkuparedone
by academiclanguageteachers.For moredetailsaboutthe
LingoNetproject,seeBorin andGustavsson(2000).

4.3. Corpus based language technology for
computer-assisted learning of Nordic languages

‘Corpus based language technology for computer-
assistedlearning of Nordic languages’,or in short, the
Squirrelproject,is fundedby theNordicCouncilof Minis-
ters,andrepresentsa collaborationbetweentheUniversity
of Helsinki in Finland,theresearchfoundationSINTEFin
Norway, andStockholmUniversityin Sweden(seehttp:
//www.informatics.sintef.no/projects/
CbLTCallNordicLang/squirrel.html).

One of the aims of the Squirrel project has beento
build a prototypeweb browser for studentsand teachers
of Nordic languagesasa secondlanguage,which will help
themto find practicetextsonthewebaccordingto thethree
parameterslanguage, topic, andtext difficulty (Nilssonand
Borin, 2002). For moredetailsaboutthe Squirrelproject,
seeBorin et al. (2002)
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Figure1: Theanatomyof Didax

4.4. SVANTE

SVANTE (SVenskaANdraspråksTexter– SwedishSec-
ondLanguageTexts) is a loosecollaborationbetweenlin-
guists, computationallinguists, and teachersof Swedish
as a secondlanguage,with the aim of creatinga versa-
tile learnercorpusof written Swedish,to complementthe
learnercorporaof spoken Swedishthat alreadyexist (see
http://www.ling.uu.se/lars/SVANTE/). The
SVANTE projectis partly fundedby VINNOVA within the
CrossChecksecondlanguageSwedishgrammarchecking
project (see http://www.nada.kth.se/theory/
projects/xcheck/).

4.5. IT-based collaborative learning in Grammar

‘IT-basedcollaborative learningin Grammar’is a col-
laborativeproject,fundedby theSwedishAgency for Dis-
tanceEducation,with partnersin the Linguistics Depart-
mentsattheuniversitiesin UppsalaandStockholm,andthe
IT Departmentand two languagedepartmentsat Uppsala
University. This projectrevolvesaroundtwo fundamental
assumptions:

1. Theuseof web-basedcommunicationandcollabora-
tion technologieswill helpusmake makebasicgram-
marcoursesbetterandmoreeffectivefor studentsand
teachersalike;

2. Languageresourcesoriginally developedin aresearch
setting,suchastaggedandparsedcorpora(of Swedish
in our case)andgrammarwriting workbenches,can
be(re)usedin thecontext of teachinggrammar(Borin
andDahllöf, 1999).

PerhapsI shouldclarify at this point thatthis is not pri-
marily an applicationintendedfor language students,but
ratherfor studentsof LinguisticsandComputationalLin-
guistics,althoughwe believe thatit will beusefulalsoasa
componentin languagecourses(SaxenaandBorin, 2002).

4.6. Relation to e-learning standards and to ICALL

Theseprojectsare variously relatedto ICALL on the
onehandandto e-learningstandardson theother:

� Didax is not an ICALL projectper se, but createsan
infrastructurewhich canbe usedfor ICALL applica-
tions, andthusmustbe ableto accomodatethem. It
usesthe IMS QTI, and the IEEE, IMS, ARIADNE
LOM emergingstandards.

� LingoNet is not an ICALL projecteither, but it goes
withoutsayingthatamongthemoreexciting possibil-
ities for a web-basedlanguagelab arelanguagetrain-
ing applicationsbuilt on LT methodsand resources;
hence,we must take this into considerationin de-
signingtheunderlyinglanguagelab format. Like Di-
dax,LingoNet canbe consideredasan infrastructure
project which shouldbe able to accomodateICALL
applications.ThestandardsinvolvedareIMS Content
Packaging,andIEEE, IMS, ARIADNE LOM.

� Squirrelis anICALL project,whichdoesnot(yet)uti-
lize any of the proposede-learningstandards,but we
seehow e.g. the LOM could be usedto mark up the
locatedtext resources,e.g. for inclusionin something
like theLingoNetdatabase.

� SVANTE formsanintegral partof anICALL project,
namely the CrossChecksecondlanguagegrammar
checkingproject, but SVANTE itself is more in the
way of a linguistic resourceproject, whereLT stan-
dardsfor basicmarkupandlinguisticannotationof the
textsareimportant.

� ‘IT-basedcollaborative learningin Grammar’is very
muchan ICALL project. At this initial stageof the
project (it startedin January2002), thereare still a
numberof implementationaldetailsleft to bedecided.
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However, wewouldcertainlyliketo makeourlearning
resourcesaswidely usefulaspossible,meaning,i.a.,

1. that they shouldbe—wholly or in part—easyto
integrateinto othere-learningenvironments,but
also

2. thatit shouldbeeasyto usecorpusresourcesfor
otherlanguagesthanSwedishin ourapplication.

The first requirementimplies the existenceand use
of generalstandardsfor e-learningapplications,while
the fulfillment of the secondrequirementcertainly
wouldbefacilitatedby standardizationof languagere-
sources.

5. So, where will the Standards for ICALL
Come from?

Summingup the foregoing,we may saythat thereare
threecommunitieswhich would benefitfrom closerinter-
action,becauseof aconsiderableoverlapin theirgoals,but
which thusfar havepursuedthesegoalsseparately:

1. The ‘ordinary’ CALL community—includingthose
researchersworking with learner corpora—hasex-
tremelytenuouslinks to LT (seee.g. Chapelle(2001,
32ff.)), and,asfarasI havebeenableto acertain,none
at all to the ongoinge-learningstandardizationwork
mentionedin section3.1.above.

2. Nor is the e-learning community working on any
standardizationfor language learning (asopposedto
learning in general).For example,the IMS Question
andTestInteroperability(QTI) proposalspecifiesfive
testquestionresponsetypes,whichcanberenderedin
up to threedifferent formats(SmytheandShepherd,
2000, 17). However, for the ‘IT-basedcollaborative
learningin Grammar’application,aswell asfor many
otherof thecorpus-basedCALL applicationsfoundin
the literature,a responsetype “select(portion/sof) a
text” wouldcertainlybegoodto have.2

3. TheLT communityis not involvedin any standardiza-
tion effort for language learning information(asop-
posedto language informationin general).Thekinds
of standardsthat cometo mind first arethoseinvolv-
ing linguistic annotationschemes,with regardto both
their contentandtheir form:

So-calledlearner interlanguage is characterizedby a
numberof linguistic featuresabsentfrom the native-
speaker version of the target language(and some-
times absentfrom the learner’s native languageas
well (RichardsandSampson,1974,6)). Interlanguage
goesthrougha numberof stages,terminatingin a fi-
nal (hopefullyclose)approximationof the target lan-
guage. This hassomeimplicationsfor linguistic an-
notationsof learnerlanguageproduction,whetherin

2In theQTI specification,thereisactuallyasixthresponsetype
response-extension, intendedfor proprietary responsetypes,
but the predefinedtypeswill alwaysdeterminethe ‘path of least
resistance’,at leastfor many users.

learnercorpora(longer texts) or in analyzersof free
learnerlanguageproductionin ICALL languageex-
ercises.Thus,part-of-speech(POS)taggingor pars-
ing of learners’interlanguagemay have to dealwith
categoriesabsentfrom the canonicaltarget language
grammarasreflectedin anLT standard,etc.,but which
canberelatedeitherto categoriesin the learner’s na-
tivelanguage,to universallyunmarkedcategories,to a
conflationof target categories,to the pedagogyused,
to some combinationof these,etc. (Cook, 1993,
18f.). The statusof a given linguistic elementcan
changefrom onelanguagelearningstageto another,
e.g. theunmarkedform in a morphologicalparadigm
becomingfunctionally more and more specified,as
the learneracquiresthemarkedformsandtheir func-
tions.3

Hence,multiple linguisticannotationsof thekind pro-
posedfor XCES (Ide et al., 2000)andATLAS (Bird
etal.,2000;CottonandBird, 2002)areanecessityfor
languagelearningapplicationsof e.g. languagecor-
pora.4 In addition to providing multiple annotations
of the samelinguistic object (a word, phrase,etc.),
theannotationsshouldalsoberelatableto eachother,
making it possibleto relatean analysisof a form in
learnerproductionto the(inferred)intendedinterpre-
tationof this form, for providing appropriatefeedback
to the learner. The linguistic categoriesprovided by
annotationstandardswould needto bedifferentfrom
the onesusedby native speaker experts(which is ar-
guably most often the kind of annotationaimedfor
now) if they areto beusedfor formulatingfeedbackto
languagelearners.They would alsohave to bediffer-
ent for differentkindsof learners,dependingon their
level, background,native language,etc.

Standardizationof (formats for) error typologies
wouldalsobedesirable.Again,thisdesideratumis not
exclusive to languagelearningapplications;work on
grammarandstylecheckersfor nativespeakerswould
also benefit from standardizedformats for error ty-
pologies.

In the sameway asthe learner’s languageprogresses
throughsuccessively more advancedstages,the au-
thenticlanguagethat the learneris exposedto aspart
of her learningprocessshouldbe successively more
complex, in a linguistic sense.This is the main mo-
tivation for the Squirrel web searchapplicationde-
scribedabove (NilssonandBorin, 2002). Here,there
is consequentlya needfor a classificationand con-
comitantannotationschemewhich relateslinguistic
complexity to languagelearningstages,for applica-
tions wherecorporaareusedfor e.g. generatinglan-

3Here I have in mind casessuch as when e.g. learnersof
Englishinitially usethe infinitive (or sometimesgerund)astheir
only—andhenceextremelypolyfunctional—verb form, andthen
graduallystartusingotherforms (tensedforms in finite clauses,
etc.),which thenusurp,as it were,someof the functionsof the
initial forms.

4Multiple annotationsactuallyseemnecessaryfor other rea-
sonsaswell, seee.g.Sampson(2000).
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guagelearningexercises.

In languagelearning applications,the needto cater
for bilingual andmultilingual text materialsis evident,
whichraisestheissuesof how to handlemultiplewrit-
ing systemsin a standardizedway, e.g. left-to-right
andright-to-left writing in the sametext corpus(the
latterissueis raisedby CottonandBird (2002)asstill
not having beendeterminedfor ATLAS).

Hopefully, thestateof affairsdepictedhereis reallydue
more to lack of interactionthananything else,and if the
presentpapercanbeinstrumentalin bringingaboutthis in-
teraction,it will haveservedits purpose.

6. Acknowledgements
The work reported herein was carried out partly

within the project ‘Corpusbasedlanguagetechnologyfor
computer-assistedlearning of Nordic languages’,in the
framework of the Nordic LanguageTechnologyResearch
Program 2000–2004(Holmboe, 2002), funded by the
Nordic Council of Ministers throughNordisk Forskerud-
dannelsesakademi(NorFA), partly within theproject‘Dig-
ital resourcesin the humanities’,fundedby the Knut &
Alice Wallenberg Foundation,as part of the Wallenberg
Global Learning Network, and partly within the Cross-
Check/SVANTE project,fundedby VINNOVA within the
LanguageTechnologyProgram.

7. References
JensAll woodandLarsBorin. 2001.Datorerochspråktek-

nologi somhjälpmedeli bevarandetav romani � Com-
putersandlanguagetechnologyasanaidin thepreserva-
tion of Romani. Plenarypresentationat the symposium
Romaniasa languageof education:possibilitiesandre-
strictionstoday. Göteborg University.

Thor Anderson and Tom Wason. 2000. IMS learn-
ing resourcemeta-datainformation model. final spec-
ification version 1.1. Retrieved from the WWW in
August 2000: http://www.imsproject.org/
metadata/mdinfov1p1.html.

Thor Anderson. 2000. IMS content packaging in-
formation model. final specification version 1.0.
Retrieved from the WWW in October 2000:
http://www.imsproject.org/content/
packaging/cpinfo10.html.

Steven Bird, David Day, JohnGarofolo,JohnHenderson,
ChristopheLaprun,andMark Liberman.2000.ATLAS:
a flexible andextensiblearchitecturefor linguistic anno-
tation. In Proceedingsof LREC2000, pages1699–1706,
Athens.ELRA.

LarsBorin andMatsDahllöf. 1999.A corpus-basedgram-
mar tutor for Educationin LanguageandSpeechTech-
nology. In EACL’99. Computerand InternetSupported
Education in Language and Speech Technology. Pro-
ceedingsof a WorkshopSponsoredby ELSNETandThe
Associationfor ComputationalLinguistics, pages36–43,
Bergen.Universityof Bergen.

Lars Borin and SaraGustavsson. 2000. Separatingthe
chaff from thewheat:Creatingevaluationstandardsfor

web-basedlanguagetraining resources. In Khaldoun
Zreik, editor, Learning’s W.W.W. Web BasedLearning,
WirelessBasedLearning, Web Mining. Proceedingsof
CAPS’3, pages127–138,Paris.Europia.

LarsBorin andKlas Prütz. 2001. Througha glassdarkly:
Partof speechdistribution in originalandtranslatedtext.
In WalterDaelemans,Khalil Sima’an,JornVeenstra,and
JakubZavrel, editors,ComputationalLinguisticsin the
Netherlands2000, pages30–44.Rodopi,Amsterdam.

LarsBorin andKlas Prütz. 2002. New wine in old skins?
A corpusinvestigationof L1 syntactictransferin learner
language.To be presentedat the InternationalConfer-
enceon Teaching andLanguage Corpora (TaLC) 2002,
Bertinoro,Italy.

Lars Borin, Karine Åkerman Sarkisian, and Camilla
Bengtsson.2001. A stitch in time: Enhancinguniver-
sity languageeducationwith web-baseddiagnostictest-
ing. In 20th World Conferenceon OpenLearning and
DistanceEducationThe Future of Learning – Learn-
ing for the Future: Shapingthe Transition.Düsseldorf,
Germany, 01–05April 2001.Proceedings, Oslo. ICDE.
(CD-ROM: ISBN 3-934093-01-9).

Lars Borin, Lauri Carlson,andDianaSantos.2002. Cor-
pus basedlanguagetechnologyfor computer-assisted
learningof Nordic languages:Squirrel.Progressreport
September2001. In Henrik Holmboe, editor, Nordisk
sprogteknologi. Nordic Language Technology. Museum
TusculanumsForlag, Københavns Universitet, Copen-
hagen.

Lars Borin. 1999. Alignment and tagging. In Working
papers in ComputationalLinguistics& Language Engi-
neering20, pages1–10.Departmentof Linguistics,Upp-
salaUniversity.

Lars Borin. 2000a. A corpusof written Finnish Romani
texts. In DonnchaÓ Cróinin,editor, LREC2000.Second
International Conferenceon Language Resources and
Evaluation. Workshop Proceedings.Developing Lan-
guage Resourcesfor Minority Languages: Reusability
andStrategic Priorities, pages75–82,Athens.ELRA.

LarsBorin. 2000b. You’ll take the high roadandI’ ll take
the low road: Using a third languageto improve bilin-
gualwordalignment.In Proceedingsof the18thInterna-
tional Conferenceon ComputationalLinguistics, pages
97–103,Saarbrücken.UniversitätdesSaarlandes.

ElenaBorissova. 1988. Two-componentteachingsystem
thatunderstandsandcorrectsmistakes. In COLINGBu-
dapest.Proceedingsof the 12th International Confer-
enceon ComputationalLinguistics.Vol I, pages68–70,
Budapest.John von NeumannSociety for Computing
Sciences.

Carol Chapelle. 1997. CALL in the year 2000: Still in
searchof researchparadigms? Language Learning &
Technology, 1(1):19–43.http://llt.msu.edu/.

CarolChapelle.1999. Researchquestionsfor a CALL re-
searchagenda:a reply to Rafael Salaberry. Language
Learning& Technology, 3(1):108–113.http://llt.
msu.edu/.

Carol Chapelle. 2001. ComputerApplications in Sec-
ondLanguageAcquisition. CambridgeUniversityPress,

66



Cambridge.
Ron Cole, JosephMariani, Hans Uszkoreit, Annie Zae-

nen,andVictor Zue, editors. 1996. Survey of the State
of the Art in HumanLanguage Technology. Cambridge
UniversityPress,Cambridge.Also ashttp://cslu.
cse.ogi.edu/HLTsurvey/.

Vivian Cook. 1993.LinguisticsandSecondLanguageAc-
quisition. Macmillan,London.

ScottCottonandStevenBird. 2002. An integratedframe-
work for treebanksandmultilayer annotations.In Pro-
ceedingsof LREC2002, LasPalmas.ELRA. To appear.

HamishCunningham.2001.Softwarearchitecture for lan-
guageengineering. Ph.D.thesis,Universityof Sheffield.

Philip Dodds. 2001. ADL SCORM – AdvancedDis-
tributed Learning SharableContent Object Reference
Model. Retrieved from the WWW in February2001:
http://www.adlnet.org/.

D.A. Dokter and J. Nerbonne. 1997. A session
with Glosser-RuG. Alf a-Informatica, University of
Groningen. Retrieved from the WWW in November
1998: http://odur.let.rug.nl/~glosser/
welcome.html.

D.A. Dokter, J. Nerbonne, L. Schurcks-Grozeva, and
P. Smit. 1997. Glosser-RuG; a user study. Alf a-
Informatica, University of Groningen. Retrieved from
the WWW in November1998: http://odur.let.
rug.nl/~glosser/welcome.html.

D.A. Dokter. 1997. Glosser-RuG; PrototypeDecember
1996. Alf a-Informatica,University of Groningen. Re-
trieved from the WWW in November1998: http://
odur.let.rug.nl/~glosser/welcome.html.

D.A. Dokter. 1998. From Glosser-RuG to Glosser-WeB.
Alf a-Informatica,University of Groningen. Retrieved
from the WWW in November1998: http://odur.
let.rug.nl/~glosser/welcome.html.

Eleni Efthimiou, editor. 2000. LREC2000.SecondInter-
nationalConferenceonLanguageResourcesandEvalu-
ation. WorkshopProceedings:LanguageResourcesand
Toolsfor EducationalApplications, Athens.ILSP.

EuropeanCommission. 2000. e-Learning – designing
tomorrow’s education. Commissionof the European
Communities,Communicationfrom the Commission.
COM(2000)318final. Brussels,24.5.2000.

FrankFaranceandJoshuaTonkel. 1999. LTSA specifica-
tion. LearningTechnologySystemsArchitecture,draft
5. Retrieved from the WWW in March 2000: http:
//edutool.com/architecture/.

ClaudeFrasson,Gilles Gautier, andAlan Lesgold,editors.
1996. Intelligent Tutoring Systems.Third International
Conference, ITS ’96. Montréal, Canada,June 12–14,
1996. Proceedings. Number1086 in Lecturenotesin
computerscience.Springer, Berlin.

BarryP. Goettl,HenryM. Halff, CarolL. Redfield,andVa-
lerie J. Shute,editors. 1998. Intelligent Tutoring Sys-
tems.4th International Conference, ITS ’98. San An-
tonio, Texas, USA, August 16–19, 1998. Proceedings.
Number 1452 in Lecture notes in computerscience.
Springer, Berlin.

SylvianeGranger, editor. 1998. LearnerEnglishon Com-
puter. Longman,London.

Ralph Grishman,Ted Dunning, JamieCallan, Bill Caid,
Jim Cowie, Louise Guthrie, Jerry Hobbs,Paul Jacobs,
Matt Mettler, Bill Ogden,Bev Schwartz, Ira Sider, and
RalphWeischedel.1997. TIPSTERtext phaseII archi-
tecturedesign.Version2.3.

V. MelissaHolland, JonathanD. Kaplan,andMichelle R.
Sams,editors.1995. IntelligentLanguage Tutors: The-
ory ShapingTechnology. Erlbaum,Mahwah, New Jer-
sey.

Henrik Holmboe, editor. 2002. Nordisk sprogteknologi.
Nordic Language Technology. Museum Tusculanums
Forlag,KøbenhavnsUniversitet,Copenhagen.

Hao-JanHowardChen.1999. Creatinga virtual language
lab: an EFL experienceat NationalTaiwan OceanUni-
versity. ReCALL, 11(2):20–30.

Nancy Ide,PatriceBonhomme,andLaurentRomary. 2000.
XCES: an XML-based encodingstandardfor linguis-
tic corpora. In Proceedingsof the 2nd International
Conference on Language Resources and Evaluation
(LREC2000), pages825–830,Athens.ELRA.

Sake Jager, JohnA. Nerbonne,and A.J. van Essen,edi-
tors. 1998. Language Teaching andLanguage Technol-
ogy. Swets& Zeitlinger, Lisse.

MichaelLevy, editor. 1997. Computer-AssistedLanguage
Learning. Context and Conceptualization. Clarendon
Press,Oxford.

MonicaMonachiniandNicolettaCalzolari. 1996. Synop-
sis andcomparisonof morphosyntacticphenomenaen-
codedin lexiconsandcorpora.a commonproposaland
applicationsto Europeanlanguages.EAGLES Docu-
mentEAG-CLWG-MORPHOSYN/R.

JohnNerbonneand PetraSmit. 1996. GLOSSER-RuG:
In supportof reading. In COLING–96.The16th inter-
national conferenceon computationallinguistics. Pro-
ceedings,vol.2, pages830–835,Copenhagen.Centerfor
Sprogteknologi.

KristinaNilssonandLarsBorin. 2002.Living off theland:
TheWebasasourceof practicetexts for learnersof less
prevalentlanguages.In Proceedingsof LREC2002, Las
Palmas,CanaryIslands,Spain.ELRA. To appear.

Mari Broman Olsen, editor. 1999. Computer Me-
diated Language Assessmentand Evaluation in
Natural Language Processing. A joint ACL–IALL
symposium. Retrieved from the WWW in July
1999: http://umiacs.umd.edu/~molsen/
acl-iall/accepted.html.

Fredrik Olsson. 2002. Requirementsand DesignConsid-
erationsfor anOpenandGeneral Architecturefor Infor-
mationRefinement. Number35 in Reportsfrom Uppsala
University, Departmentof Linguistics,RUUL. Uppsala
University, Departmentof Linguistics.

MarthaC. Pennington,editor. 1996. ThePower of CALL.
Athelstan,Houston,Texas.

JackC. RichardsandGloria P. Sampson.1974. Thestudy
of learnerEnglish. In JackC. Richards,editor, Error
Analysis.Perspectiveson SecondLanguageAcquisition.
Longman,London.

67



RafaelSalaberry. 1999. Call in theyear2000: Still devel-
opingtheresearchagenda.Language Learning& Tech-
nology, 3(1):104–107.http://llt.msu.edu/.

Geoffrey Sampson.2000. Whereshouldannotationstop?
In AnneAbeille,TorstenBrants,andHansUszkoreit,ed-
itors, Proceedingsof theWorkshopon Linguistically In-
terpretedCorpora.LINC-2000, pages29–34.Heldatthe
CentreUniversitaire,Luxembourg,August6, 2000.

Anju SaxenaandLarsBorin. 2002. Locatingandreusing
sundry NLP flotsam in an e-learningapplication. In
Proceedingsof LREC 2002 workshopon Customizing
Knowledge in NLP Applications:Strategies,Issues,and
Evaluation. To appear.

David Schneiderand KathleenF. McCoy. 1998. Recog-
nizing syntacticerrorsin thewriting of secondlanguage
learners.In COLING-ACL ’98. Proceedingsof theCon-
ference, Vol. II , pages1198–1204,Montréal.Université
deMontréal.

MathiasSchulze,Marie-JoséeHamel,andJuneThompson,
editors. 1999. Language Processingin CALL. EURO-
CALL/CTI Centrefor ModernLanguages,Hull.

Colin Smythe and Eric Shepherd. 2000. IMS ques-
tion & test interoperability information model
specification. version 1.01 – final specification.
Retrieved from the WWW in December 2000:
http://www.imsproject.org/question/
qtinfo101.html.

Merryanna L. Swartz and Masoud Yazdani, editors.
1992. IntelligentTutoringSystemsfor ForeignLanguage
Learning. Springer, Berlin.

P. Wittenburg, D. Broeder, and B. Sloman. 2000. Meta-
descriptionfor languageresources.EAGLES/ISLE. a
proposalfor a metadescriptionstandardfor language
resources. Retrieved from the WWW in May 2001:
http://www.mpi.nl/world/ISLE/.

Michael Zock. 1996. Computationallinguistics and its
use in real world: the case of computer assisted-
language[sic] learning.In COLING–96.The16thInter-
nationalConferenceon ComputationalLinguistics.Pro-
ceedings,vol. 2, pages1002–1004,Copenhagen.Center
for Sprogteknologi.

68


