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Abstract
We describethe backgroundand motivation for an e-learningproject—IT-basedCollaborative Learning in Grammar—whereNLP
resourcereusehasbecomean importantissue. The resourcesareof several kinds: POS-taggedandsyntacticallyannotatedcorpora
(treebanks),parsingsystemsandgrammarwriter’s workbenches,andvisulizationandmanipulationtools for linguistically annotated
corpora.Ourexperiencethusfarhasbeenthatalthoughthereareanumberof suchresourcesavailablee.g.on theWeb,asarule,numer-
ousincompatibilitiesandlack of standardizationat all levels—markupformats,linguistic annotationschemes,grammaticalframework,
softwareAPIs,etc.—make thereuseof theseresourcesinto a non-trivial endeavor.

0. Preamble: the Setting
It is generallyacknowledgedthat the goal of teaching

grammar—especiallyat the university level—shouldnot
primarily bethatstudentsmemorizedefinitionsof concepts
andgrammaticalconstructions,but ratherthat they under-
standand learn to recognizedifferent structuralpatterns.
Thiscanhardlybeachievedwithoutgiving studentspracti-
cal training in the skill of grammaticalanalysis.Research
hasshown that hands-onproblem-solvingis more stimu-
lating and thought-provoking than when the information
andresultsarehandeddown to the pupils during lectures.
Further, our experiencehasbeenthat studentslearnabout
grammaticalconstructionsand phenomenamore actively
when theseconstructionsarediscussedby comparingthe
systemfound in their native languagewith thatof another
language.An addedfactorcontributingto anactivestudent
participationis thechoiceof thematerialforming thebasis
for exercisesandgroupactivities, which shouldpreferably
beasnaturalaspossible.

With thesepedagogicalconsiderationsin mind,we for-
mulateda project for realizinga new format for teaching
coursesin grammarin LinguisticsandComputationalLin-
guistics(the ability to reasonaboutgrammarandto carry
outgrammaticalanalysesof languageutterancesbeingnec-
essaryprerequisitesfor all linguistic studiesof language
andtherebypartof the corecurriculumof thesesubjects).
In the proposedformat interactive practical training and
corpus-basedexercisescompriseanintegralpartof thestu-
dents’ learningprocess,giving them the opportunityand
incentive to participatemore actively in their own learn-
ing process.Using IT asa tool for collaborative work al-
lows the studentsto choosethe problem-solvingstrategy
whichsuitsthembest,aswell asthetimeandplaceto work
on theproblem.A corpusof naturallanguagematerialfor
grammaticalanalysiscontributesto amoreactiveparticipa-
tion, asit not only presentsthe grammaticalconstructions
in theircontext, but alsogivesstudentsagreaterfreedomto

approachthematerialandconducttheinvestigationfrom a
perspective which suitstheir individual learningstyles. A
text corpusconsistsof naturallyoccurringlanguagein its
naturalphysicalcontext, sinceit is madeup of complete
texts or largetext fragments,asopposedto themade-upor
isolatedsinglesentencesor phrasesoftenusedto illustrate
grammaticalpointsin linguisticstextbooks.Thisaccompa-
nying physicalcontext makesit possibleto investigatethe
textual, discourse-level, functionsof the grammaticalphe-
nomena.

An outlineof theproposedtrainingmaterialis presented
below. It hasa modulararchitecture,composedof four
typesof modules(seeFigure1, below):

1. ‘Encyclopedia’ module, containing descriptionsof
grammaticalconceptsand constructions.Its content
will beattunedto thecontentsof thecourseandthein-
teractive exercises(as,in their turn, theexerciseswill
beadaptedto the ‘encyclopedia’contents),andat ap-
propriateplaces,therewill behyperlinksto interactive
exercisesdealingwith thecurrenttopic.

2. ‘Text corpus’ module, containing at least (a)
POS-taggedand syntactically annotatedcorpora of
Swedish,and (b) an annotatedcorpusof a foreign
language. For (a), we will use the SUC and Tal-
banken annotatedSwedishcorpora(seebelow); for
(b), we will use a corpus of Kinnauri (a Tibeto-
Burman languagespoken in India) narratives avail-
able on the web (http://www.ling.uu.se/
anjusaxena/corpus.html ; seefigure2), which
ishyperlinkedto amorphemedictionary. Further, with
the help of a graphic interfacestudentswill be able
to seea ‘map’ of how andwhereoneparticularmor-
phemeor a wordoccursin thecorpus(seeOlssonand
Borin (2000)),providing supportin their work on the
functionsof grammar. Thestudentswill work with the
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Figure1: Organizationof theproposedIT-supportedgrammartrainingapplication

samecorpusaspartof theirgroupactivitiesandaspart
of their examination.

3. ‘Interactive exercise’ module. Our aim here will
be to provide studentswith a set of exercises,with
basic tools for computer-mediatedstudent cooper-
ation in virtual work- groups (a ‘spreadsheet’for
problem-solving;optional‘step-by-stepquestions’for
the grammaticaltopic covered;grammarrule writing
exercisesto be discussedin moredetail below), with
hyperlinks to the ‘encyclopedia’, to the ‘resources’
(seebelow) andto the annotatedcorpusof a foreign
language(which, in turn, will be hyperlinked to the
dictionary;seeSaxena(2000)).As partof eachtheme,
studentswill first discussthe constructionduring the
lecturesession,thenagainwhile examiningthe con-
structionin thecorpus,andfinally alsowhile compar-
ing the resultsof the corpus-basedanalysiswith the
Swedishsystemand thendiscussingit in the group.
This learningmethodwherethe sameconstructionis
examinedfrom anumberof mutuallyreinforcingprac-
tical and theoreticalviewpoints will, hopefully, pro-
vide the studentswith supportand incentive in their
learning process. Further, the samecorpuswill be
usedin grammarcoursesin first andsecondsemesters,
providing groundsfor deeperanalysesin the second
semesterthanwouldhavebeenthecase.

4. ‘Resource’moduleswill provide a pool of resources
for furtherreadingandrelevantlinks to othersites.

Thearchitecturalorganizationof thesoftwareproposed
herehasseveraladvantages,the two mostsignificantones

beingextensibility and‘conceptualdecentralization’.Ex-
tensibility meansthat new functions can be easily inte-
gratedin the application. ‘Conceptualdecentralization’is
especiallysignificantasit allows the possibility of adjust-
ing to individuallearningstyles.For example,if thestudent
prefersto startout with the‘encyclopedia’materialandgo
from thereto theappropriateexercises,whenshefeelsthe
needto doso,shehasthatchoice.At thesametime,theap-
plicationallows thepossibilityof startingoutatotherentry
points,e.g.,‘interactive exercises’,with theoptionof call-
ing up therelevant‘encyclopedia’materialat eachinstant.

1. The NLP Resource Customization
Problem

NLP resourcecustomizationhas becomean issuein
this projectmainly in connectionwith module3 (interac-
tivegrammarexercises).It hasbeenour aim from thecon-
ceptionof the project to rely mostly on standardWWW
andopen-sourcesoftware—i.e.,software which is gener-
ally freeandwherethesourcecodeis freely availableand
modifiable by the user—for implementingthe modules.
Thisdesignphilosophyhastheadvantageof makingtheap-
plicationmaximallyplatform-independent,aswell aspro-
viding a familiar interface—astandardweb browser—for
studentsandfaculty.

Oneof theexercisesthatwehaveplannedfor module3
buildsuponacombinationof asyntacticallyannotatedcor-
pus(a treebank)anda grammarwriter’s workbench.The
basicpremiseof theexercisesis a furtherrefinementof the
ideapresentedby Borin andDahllöf (1999). We propose
to usegrammarruleswritten by students(usingan exist-
ing grammardevelopmenttool) assearchexpressionsin the
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Figure2: TheKinnauri corpus– Webformat

treebank.In its simplestform, theresultof thesearchwould
be expressedas precisionand recall. Given an NP rule
formulatedby a student,we could automaticallytell how
many of the (maximal)treebankPOSsequencesmatching
therule actuallymakeup NPs,how many arenot NPs,and
how many NPsin thetreebankarenotdescribedby therule.
Thereareall kindsof conceivableelaborationsof thisbasic
scheme,which could be seenasa more linguistically so-
phisticatedparallelto theuseof (unannotated)text corpora
and concordancingsoftware in so-calleddata-driven lan-
guagelearning(Flowerdew, 1996).1 For theComputational

1Thebasicideahereissimilarto theICECUPFTF(FuzzyTree
Fragment)grammaticalquerysystemfor parsedcorpora(Wallis

Linguisticsstudents,thereis theadditionaladvantageof be-
ing able to work from the very beginning of their studies
with thesamekind of toolsandresourcesthat they will be
using‘for real’ aftergraduating,in their professionallife.

Whatwe have foundalreadyin this beginningstageof
the project,however, is that therearesomeseriousobsta-
clesto usingavailableNLP resources.2 Mostly, the issues
thathave arisenin this connectionconcern(lack of) com-
patibility andstandardizationof NLP resources.Someof

andNelson,2000),but with a diffent useandtarget audiencein
mind.

2Here, we use “NLP resources”as a cover term for both
language resourcesandprocessingresourcesin the terminology
adoptedby Cunningham(2002).
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<text id=kl01>
<body>
<p>
<s id=kl01-001>
<c lem=’-’ msd=’FI’ n=1>-</c>
<w lem=’vilken’ msd=’DH@0P@S’n=2>Vilka</w>
<w lem=’djävla’ msd=’AQP00N0S’ n=3>djävla</w>
<w lem=’optimist’ msd=’NCUPN@IS’ n=4>optimister</w>
<c lem=’,’ msd=’FI’ n=5>,</c>
<w lem=’frusta’ msd=’V@IIAS’ n=6>frustade</w>
<name type=person>
<w lem=’Lasse’ msd=’NP00N@0S’ n=7>Lasse</w>
</name>
<c lem=’.’ msd=’FE’ n=8>.</c>
</s>

<suctext id=kl01>
<p>
<s id=kl01-001>
<d n=1>-<ana><ps>MID<b>-</d>
<w n=2>Vilka<ana><ps>HD<m>UTR/NEU PLU IND<b>vilken</w>
<w n=3>djävla<ana><ps>JJ<m>POS UTR/NEU SIN/PLU IND/DEF NOM<b>djävla</w>
<w n=4>optimister<ana><ps>NN<m>UTR PLU IND NOM<b>optimist</w>
<d n=5>,<ana><ps>MID<b>,</d>
<w n=6>frustade<ana><ps>VB<m>PRT AKT<b>frusta</w>
<name type=person>
<w n=7>Lasse<ana><ps>PM<m>NOM<b>Lasse</w>
</name>
<d n=8>.<ana><ps>MAD<b>.</d>
</s>

Figure3: AlternativeSUCannotationformats

theissuesare:

� Differencesin fundamentalstorageand text markup
formats. The threecorporathat we are considering
for usein theprojecthave threedifferentstoragefor-
mats: (1) Thebasicformatof Saxena’s Kinnauri nar-
rative corpusis asa Shoeboxdatabase(Busemanand
Buseman,1998)(seefigure4), from whichawebver-
sion in HTML hyperlinked to a morphemelexicon
wassemiautomaticallyderived(seefigure2); (2) The
StockholmUmeåCorpus(SUC;EjerhedandKällgren
(1997))comesin anSGML corpusformatasspecified
by theText EncodingInitiative(TEI; http://www.
tei- c.org/ ), and further, thereare two different
grammaticalannotationformats,Parole/EAGLESfor-
mat (seeMonachini and Calzolari (1996)) and SUC
format (see figure 3); (3) The Talbanken syntacti-
cally annotatedcorpusof Swedish(Einarsson,1976a;
Einarsson,1976b;Teleman,1974)is in an80-column
punchcard format with only capital letters(seefig-
ure5).

\ref 07/007a/01
\tx @mar@N boa loshigyO //
\mrep @mar@N bOba lo-sh-i-gyO
\gl mother with father say-?-?-D.PST
\tr Mother and father said:

\ref 07/007a/02
\tx jO tshEtsats-u nam@Nch@ tate //
\mrep jO tshEtsats-u nam@Nch@d ta-te
\gl this girl-POSS name(N) what keep-LET’S
\tr "what should we name this girl?

\ref 07/007a/03
\tx nam@Nt@ sOthlets tate //
\mrep nam@Nt@ sOthlets ta -te
\gl name(N) EMP name keep-LET’S
\tr Let’s keep the name (=name her) Sothlets."

Figure4: TheKinnauri corpus– Shoeboxformat

� Differencesin POStaggingandsyntacticannotations
betweencorpora. The SUC andTalbanken Swedish
corpora,althoughboth arePOStagged,usedifferent
tagsets,with e.g.SUChaving twoandTalbankenthree
subclassesof nouns, and SUC, but not Talbanken,
markingnumberin nouns,etc. Tagsetincompatibil-
ities, even within a languageis a problem that has
beennoted in the literature (e.g. by Atwell et al.
(2000)), and therehasbeensomework on tools for
automatictagsetmapping(e.g. Teufel (1995)). The
problemsarecompoundedwhenseverallanguagesare
involved,3 which would be desirablein our setting,
wherethelinguisticsubdisciplinesof ContrastiveLin-
guisticsandLanguageTypologyrely on explicit com-
parisonsbetweenlanguagesat variouslinguistic lev-
els. As statedabove, we know from experiencethat
studentslearn about grammaticalconstructionsand
phenomenamore actively when theseconstructions
arediscussedby comparingthesystemfound in their
native languagewith thatof anotherlanguage.Prefer-
ably, theotherlanguageshouldbeonethatthestudents
do not know already, asthey thenwill be betterable
to concentrateon theanalysisof ‘pure’ form. This is
why we intendto usethe SwedishandKinnauri cor-
poratogetherin ourfirst application.

� Differencesin POS categories, syntacticcategories
andgrammaticalframework betweenthe corporaon

3The problem of crosslinguisticmappingof part-of-speech
tagshasnot beenextensively discussedin thecomputationallin-
guisticsliterature(seeBorin (2000);Borin (Forthcoming2002);
Borin and Prütz (2001)), but in generallinguistics, there is an
extensive literatureon the issueof crosslinguisticpropertiesof
part-of-speechsystemsandthe universalityof proposedpartsof
speech,which is very relevant in this context (e.g.,Anwardet al.
(1996);Itkonen(2001);Pawley (1993)).
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P21803012001 0000 << GM 010
P21803012002 *DET POOP SS 010
P21803012003 RÖR VVPS FV 010
P21803012004 SIG POXP AAOO 010
P21803012005 ALLTSÅ ABKS +A 010
P21803012006 OM PR OAPR 010
P21803012007 FALL NN OA 010
P21803012008 1000 RC OAET 010
P2180301200910002DÄR ABRA RA 010
P2180301201010002ORSAKEN NNDD SS 010
P2180301201110002TILL PR SSETPR 010
P2180301201210002PATIENTENS NNDDHHGGSSETDT 010
P2180301201310002SYMTOM NN SSET 010
P2180301201410002INTE ABNA NA 010
P2180301201510002PRIMÄRT AJ AA 010
P2180301201610002ÄR AVPS FV 010
P2180301201710002ÅDERFÖRKALKNING VN SS SP 010
P21803012018100021100 +F +F 010
P2180301201911002UTAN ++MN ++ 010
P2180301202011002I ABMN +A 010
P2180301202111002STÄLLET ID +A 010
P2180301202211002BEROR VVPS FV 010
P2180301202311002PÅ PR OAPR 010
P2180301202411002EN EN OADT 010
P2180301202511002SANNOLIK AJ OAAT 010
P2180301202611002STÖRNING VN OA 010
P2180301202711002I PR OAETPR 010
P2180301202811002CIRKULATIONEN VNDD OAET 010
P2180301202911002AV PR OAETETPR 010
P2180301203011002DEN PODP OAETETDT 010
P2180301203111002VÄTSKA NN OAETET 010
P21803012032110021110 RC OAETETET 010
P2180301203311106SOM PORP SS 010
P2180301203411106OMGER VVPSSM FV 010
P2180301203511106HJÄRNAN NNDD OO 010
P21803012036 . IP IP 010

Figure5: Theannotationformatin theTalbankentreebank

the one hand and the grammar writing tools and
parserson the other. Thus, the Talbanken corpus
usesa fairly traditionalSwedishfunctionalgrammat-
ical framework, wheree.g. NPs are not directly re-
coverable,but only indirectly, througha combination
of syntacticfunctionandlexical category of thehead
word, while it seemsthatmany, perhapsthemajority,
of the grammarwriting tools freely available on the
Webpresupposeaphrasestructureframework.

� Differences in implementation language, storage
model,API, documentationandsourcecodeavailabil-
ity, etc. of potentiallysuitablesoftware.For anexcel-
lentoverview of theseissues,seeOlsson(2002).

Thus,we have beenforced from the outsetto discuss
seriouslyhow we are to integrateexisting NLP resources
in our application,aswell ashow to make the application
itself extensible,so thate.g. new languagecorporaor new
annotationscanbeadded.4

2. Taking Stock and Looking Ahead
We are attemptingto reuseNLP resourcesoriginally

meant for NLP research—bothlanguage resources (no-
tably annotatedtext corpora) and processingresources
(the most important being parsersand grammarwriting
tools)—inane-learningapplicationfor IT-basedcollabora-
tive learningin grammarcoursesfor LinguisticsandCom-
putationalLinguisticsuniversitystudents.At themoment,

4Coursesin Hindi andTurkish at UppsalaUniversity will be
usedastestbedsduringthethird yearof theproject,basedon rel-
evantHindi andTurkishcorpusresources.

we arelocatingandevaluating5 NLP resources,mainly on
the web, for the corpus-basedinteractive grammarexer-
cises.As thecorporaarein placealready, wearenow eval-
uatingtools for the manipulationandvisualizationof cor-
pusdata,parsingsystems,andgrammarwriting environ-
ments(workbenches),which raisesa numberof compati-
bility/standardizationissuesthatneedto beresolved.These
compatibility/standardizationissuespoint in two directions
simultaneously, asit were:

1. backwards:How canwe integratein our application,
with theleastamountof effort, existingNLP resources
of thekind thatwe need?

2. forwards: How can we ensurethat we ourselves,as
well asothers,will beablein thefutureto modify the
existingNLP resources,oraddnew ones,in theframe-
work thatwe define?

The preliminaryanswersto thesetwo questionsareas
follows.

There does not seemto be a simple answerto the
first question. Generally, we think that it is more desir-
ableto be ableto reuseexisting languageresources—i.e.,
texts andcorpora,lexicons,andthe like—thanprocessing

5The evaluation is to be mainly pedagogical,i.e. we will
ask ourselves whethera particularresourcewill be suitablefor
the pedagogicalframework that we have adoptedfor teaching
grammar. However, usability—asthe term is usedin Human–
ComputerInteractionresearch—willalso be an importanteval-
uation criterion, as well as the the estimatedeffort neededto
adapttheresourcefor ourneeds.SeeHammarström(Forthcoming
2002)for details.
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resources—inour casefirst andforemostgrammarwriting
and processingenvironments—forthe pragmaticreasons
that

� constructinganannotatedcorpusfrom scratchis likely
to be a much larger effort than building a grammar
writing environment;

� standardizationefforts have progressedfurther par-
ticularly in the realm of POS taggedlanguagecor-
pus resourcesthan in the caseof languageprocess-
ing resources(Monachini and Calzolari, 1996; Bird
et al., 2000; Ide et al., 2000;CottonandBird, 2002)
(andtreebankformats;seeAtwell et al. (2000)),al-
though,asa rule, their usein computer-assistedlan-
guagelearningapplicationshasnot beenconsidered
in this connection(Borin, 2002).

Hence,we aim at being able to handleat leastPOS-
taggedcorporausingthe EAGLES/Paroletag schemeand
marked-upaccordingto theTEI/CESSGML or TEI/XCES
XML languagecorpusformats(thusrecognizing,e.g.,the
SUCParoleformatwithoutspecialpreprocessing).

As for thesecondquestion,it too,is easierto answerfor
languageresources.Here,we will harmonizetheunderly-
ing corpusformatswith otherongoingprojectsin our de-
partments,6 while simultaneouslyendeavoring to conform
to standardsthatarebeingworkedout in theNLP commu-
nity. This meansthatwe will undertake the conversionof
the Kinnauri andTalbanken corporainto this format, and
that in duecoursewe plan to make the corporagenerally
availablein thenew format.

As far as ‘grammar writer’s workbenches’are con-
cerned,we have not yet beenable to find a ready-made
environmentuser-friendly enough(for our Linguisticsstu-
dents)and bug-freeenoughto be immediatelyuseful for
our purposes.Thus, it seemslikely that we will have to
put in somedevelopmenteffort in this area. If this turns
out to be the case,the mostlikely kind of workbenchthat
we will modify or build, will be one within the general
paradigmof unification-basedfeaturestructuregrammar.
The evaluationof thesesystemsis still ongoing,however
(Hammarström,Forthcoming2002).
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