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Abstract
We describethe backgroundand motivation for an e-learningproject—T-basedCollaborative Learningin Grammar—where NLP
resourcereusehasbecomean importantissue. The resourcesare of several kinds: POS-taggednd syntacticallyannotateccorpora
(treebanks) parsingsystemsand grammarwriter’s workbenchesand visulization and manipulationtools for linguistically annotated
corpora.Our experiencehusfar hasbeenthatalthoughthereareanumberof suchresourceswvailablee.g.ontheWeb,asarule, numer
ousincompatibilitiesandlack of standardizatiomt all levels—markugformats,linguistic annotatiorschemesgrammaticaframework,
software APIs, etc.—male the reuseof theseresourcesnto a non-trivial endeaor.

0. Preamble: the Setting

It is generallyacknavledgedthat the goal of teaching
gramma¥r—especiallyat the university level—should not
primarily bethatstudentsnemorizedefinitionsof concepts
andgrammaticakonstructionsbput ratherthat they under
standand learnto recognizedifferent structuralpatterns.
This canhardlybe achiezedwithout giving studentsgracti-
caltrainingin the skill of grammaticalnalysis.Research
hasshawvn that hands-onproblem-solvingis more stimu-
lating and thought-pravoking than when the information
andresultsare handeddown to the pupils during lectures.
Further our experiencehasbeenthat studentdearnabout
grammaticalconstructionsand phenomenanore actively
whentheseconstructionsare discussedy comparingthe
systemfound in their native languagewith that of another
language An addedfactorcontritutingto anactive student
participationis the choiceof the materialforming the basis
for exercisesandgroupactiities, which shouldpreferably
beasnaturalaspossible.

With thesepedagogicatonsiderationi mind, we for-
mulateda projectfor realizing a new format for teaching
coursesn grammaitin LinguisticsandComputationaLin-
guistics(the ability to reasonaboutgrammarandto carry
outgrammaticahnalyse®f languagautteranceseingnec-
essaryprerequisitedor all linguistic studiesof language
andtherebypart of the core curriculumof thesesubjects).
In the proposedformat interactive practical training and
corpus-basedxerciseccompriseanintegral partof the stu-
dents’ learning processgiving them the opportunity and
incentive to participatemore actively in their own learn-
ing process.Using IT asatool for collaboratie work al-
lows the studentsto choosethe problem-solvingstrateyy
whichsuitsthembest,aswell asthetime andplaceto work
onthe problem.A corpusof naturallanguagematerialfor
grammaticabnalysiscontributesto amoreactive participa-
tion, asit not only presentshe grammaticalconstructions
in their context, but alsogivesstudentsa greatefreedomto
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approachthe materialandconductthe investigationfrom a
perspectie which suitstheir individual learningstyles. A
text corpusconsistsof naturally occurringlanguagen its
naturalphysicalcontet, sinceit is madeup of complete
texts or large text fragmentsasopposedo the made-upor
isolatedsinglesentencesr phrase®ften usedto illustrate
grammaticapointsin linguisticstextbooks.This accompa-
nying physicalcontext makesit possibleto investigatethe
textual, discourse-leel, functionsof the grammaticaphe-
nomena.

An outlineof theproposedrainingmaterialis presented
belown. It hasa modulararchitecture,composedof four
typesof modules(seeFigurel, below):

1. ‘Encyclopedia’ module, containing descriptionsof
grammaticalconceptsand constructions.Its content
will beattunedo thecontentof thecourseandthein-
teractive exerciseqas,in their turn, the exerciseswill
be adaptedo the ‘encyclopedia’contents)andat ap-
propriateplacestherewill behyperlinksto interactive
exercisedealingwith thecurrenttopic.

. ‘Text corpus’ module, containing at least (a)
POS-taggedand syntactically annotatedcorpora of
Swedish,and (b) an annotatedcorpusof a foreign
language. For (a), we will usethe SUC and Tal-
banlken annotatedSwedishcorpora(seebelaw); for
(b), we will use a corpus of Kinnauri (a Tibeto-
Burman languagespolen in India) narratves avail-
able on the web (http://www.ling.uu.se/
anjusaxena/corpus.html ; seefigure 2), which
is hyperlinkedto amorphemalictionary Furtherwith
the help of a graphicinterfacestudentswill be able
to seea ‘map’ of how andwhereoneparticularmor-
phemeor aword occursin the corpus(seeOlssonand
Borin (2000)), providing supportin their work on the
functionsof grammar Thestudentswill work with the
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Figurel: Organizatiorof the proposedT-supportedyrammartraining application

samecorpusaspartof theirgroupactiitiesandaspart
of their examination.

3. ‘Interactive exercise’ module. Our aim here will
be to provide studentswith a setof exercises,with
basic tools for computermediatedstudent cooper
ation in virtual work- groups (a ‘spreadsheetfor
problem-solvingpptional‘step-by-steuestionsfor
the grammaticakopic covered;grammarrule writing
exercisesto be discussedn more detail below), with
hyperlinksto the ‘encyclopedia’, to the ‘resources’
(seebelow) andto the annotatectorpusof a foreign
language(which, in turn, will be hyperlinked to the
dictionary;seeSaxena(2000)).As partof eachtheme,
studentswill first discussthe constructionduring the
lecturesessionthenagainwhile examiningthe con-
structionin the corpusandfinally alsowhile compar
ing the resultsof the corpus-base@nalysiswith the
Swedishsystemand then discussingit in the group.
This learningmethodwherethe sameconstructions
examinedrom anumberof mutuallyreinforcingprac-
tical and theoreticalviewpoints will, hopefully, pro-
vide the studentswith supportandincentie in their
learning process. Further the samecorpuswill be
usedn grammaicoursesn firstandsecondsemesters,
providing groundsfor deeperanalysesn the second
semestethanwould have beenthe case.

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

Thearchitecturabrganizatiorof the softwareproposed
herehasseveral advantagesthe two mostsignificantones
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being extensibility and ‘conceptualdecentralization’. Ex-
tensibility meansthat new functions can be easily inte-
gratedin the application. ‘Conceptualdecentralizationis
especiallysignificantasit allows the possibility of adjust-
ing to individuallearningstyles.For example,if thestudent
prefersto startout with the ‘encyclopedia’materialandgo
from thereto the appropriatexerciseswhenshefeelsthe
needto doso,shehasthatchoice.At thesametime, theap-
plicationallows the possibility of startingout at otherentry
points,e.g., interactive exercises’ with the option of call-
ing up therelevant‘encyclopedia’materialat eachinstant.

1. TheNLP Resource Customization
Problem

NLP resourcecustomizationhas becomean issuein
this projectmainly in connectionwith module 3 (interac-
tive grammarexercises) It hasbeenour aim from the con-
ceptionof the projectto rely mostly on standardWWW
and open-sourcesoftware—i.e.,software which is gener
ally freeandwherethe sourcecodeis freely availableand
modifiable by the user—for implementingthe modules.
Thisdesignphilosophyhastheadwantageof makingtheap-
plication maximally platform-independengswell aspro-
viding a familiar interface—astandardwveb browser—for
studentsaindfaculty.

Oneof the exerciseghatwe have plannedfor module3
builds upona combinationof a syntacticallyannotateaor
pus (a treebank)and a grammarwriter's workbench. The
basicpremiseof the exerciseds a furtherrefinemenof the
ideapresentedy Borin and Dahll6f (1999). We propose
to usegrammarruleswritten by studentyusing an exist-
ing grammardevelopmentool) assearchexpressionsn the
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treebanklIn its simplestform, theresultof thesearctwould
be expressedas precisionand recall. Given an NP rule
formulatedby a student,we could automaticallytell how
mary of the (maximal)treebankPOSsequencematching
therule actuallymake up NPs,how mary arenot NPs,and
how mary NPsin thetreebanlarenotdescribedy therule.
Thereareall kindsof concevableelaboration®f this basic
schemewhich could be seenas a more linguistically so-
phisticatedparallelto the useof (unannotatedjext corpora
and concordancingsoftware in so-calleddata-drizen lan-
guagdearning(Flowerdav, 1996)! For the Computational

Thebasicdeahereis similarto thel CECUPFTF (FuzzyTree
Fragment)grammaticalquery systemfor parsedcorpora(Wallis

a7

Linguisticsstudentsthereis theadditionaladvantageof be-
ing ableto work from the very beginning of their studies
with the samekind of toolsandresourceshatthey will be
using‘for real’ aftergraduatingin their professionalife.
Whatwe have found alreadyin this beginning stageof
the project, however, is that thereare someseriousobsta-
clesto usingavailable NLP resourceg. Mostly, theissues
that have arisenin this connectionconcern(lack of) com-
patibility and standardizatiorof NLP resources.Someof

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

Here, we use “NLP resources”as a cover term for both
language resoucesand processingesoucesin the terminology
adoptedby Cunningham(2002).



<text id=kl01>

<body>

<p>

<s id=kl01-001>

<c lem="- msd="FI' n=1>-</c>

<w lem="vilken’
<w lem="djavla’
<w lem="optimist’
<c lem="; msd="FI' n=5></c>
<w lem="frusta’ msd="V@IIAS’
<name type=person>

<w lem="Lasse’

msd="AQPOONOS’

</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>

msd="DH@O0P@S’ n=2>Vilka</w>
n=3>djavla</w>
msd="NCUPN@IS’ n=4>optimister</w>
n=6>frustade</w>

msd="NPOON@O0S’' n=7>Lasse</w>

<w n=2>Vilka<ana><ps>HD<m>UTR/NEU PLU IND<b>vilken</w>

<w n=3>djavla<ana><ps>JJ<m>POS
<w n=4>optimister<ana><ps>NN<m>UTR
<d n=5>,<ana><ps>MID<b>,</d>

<w n=6>frustade<ana><ps>VB<m>PRT
<name type=person>

UTR/NEU SIN/PLU IND/DEF NOM<b>djavla</w>
PLU IND NOM<b>optimist</w>

AKT<b>frusta</w>

<w n=7>Lasse<ana><ps>PM<m>NOM<b>Lasse</w>

</name>
<d n=8>.<ana><ps>MAD<b>.</d>
</s>

Figure3: Alternatve SUC annotatiorformats

theissuesare:

o Differencesin fundamentaktorageand text markup
formats. The threecorporathat we are considering
for usein the projecthave threedifferentstoragefor-
mats: (1) The basicformat of Saxenas Kinnauri nar
rative corpusis asa ShoeboxdatabaséBusemarand
Buseman1998)(seefigure4), from whichawebver-
sion in HTML hyperlinked to a morphemelexicon
wassemiautomaticallylerived (seefigure 2); (2) The
StockholmUmeaCorpus(SUC; EjerhedandKallgren
(1997))comesin anSGML corpusformatasspecified
by the Text Encodinglnitiative (TEI; http://www.
tei- c.org/ ), andfurther, thereare two different
grammaticabnnotatiorformats,Parole/EAGLESfor-
mat (seeMonachiniand Calzolari (1996)) and SUC
format (seefigure 3); (3) The Talbanlen syntacti-
cally annotatectorpusof Swedish(Einarsson1976a;
Einarsson1976b;Teleman1974)is in an80-column
punch card format with only capital letters (seefig-
ureb).

\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
\mrep jO tshEtsats-u

nam@Nch@ tate //
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: TheKinnauricorpus— ShoeboxXormat
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o Differencesn POStaggingandsyntacticannotations
betweencorpora. The SUC and Talbanlen Swedish
corpora,althoughboth are POStagged,usedifferent
tagsetswith e.g. SUChaving two andTalbanlenthree
subclasse®f nouns, and SUC, but not Talbanlen,
marking numberin nouns,etc. Tagsetincompatibil-
ities, even within a languageis a problemthat has
beennotedin the literature (e.g. by Atwell et al.
(2000)), and there hasbeensomework on tools for
automatictagsetmapping(e.g. Teufel (1995)). The
problemsarecompoundedvhenseverallanguagesre
involved? which would be desirablein our setting,
wherethelinguistic subdiscipline®f Contrastve Lin-
guisticsandLanguageTypologyrely on explicit com-
parisonsbetweenlanguagest variouslinguistic lev-
els. As statedabove, we know from experiencethat
studentslearn about grammaticalconstructionsand
phenomenanore actively when theseconstructions
arediscussedy comparingthe systemfoundin their
native languagewith thatof anothedanguage Prefer
ably, theotherlanguageshouldbeonethatthestudents
do not know already asthey thenwill be betterable
to concentraten the analysisof ‘pure’ form. Thisis
why we intendto usethe Swedishand Kinnauri cor-
poratogetherin ourfirst application.

Differencesin POS categories, syntactic cateyories
and grammaticaframework betweenthe corporaon

3The problem of crosslinguisticmappingof part-of-speech

tagshasnot beenextensvely discussedn the computationalin-
guisticsliterature(seeBorin (2000); Borin (Forthcoming2002);
Borin and Pritz (2001)), but in generallinguistics, thereis an
extensve literature on the issueof crosslinguisticpropertiesof
part-of-speeclsystemsandthe universality of proposedpartsof
speechwhich is very relevantin this context (e.g.,Anwardetal.
(1996);Itkonen(2001); Pawley (1993)).



P21803012001 0000
P21803012002 *DET
P21803012003 ROR
P21803012004 SIG
P21803012005 ALLTSA
P21803012006 oM
P21803012007 FALL
P21803012008 1000
P2180301200910002DAR

P21803012010100020RSAKEN
P2180301201110002TILL
P2180301201210002PATIENTENS
P2180301201310002SYMTOM
P2180301201410002INTE
P2180301201510002PRIMART
P2180301201610002AR

P2180301201710002ADERFORKALKNING

P21803012018100021100
P2180301201911002UTAN
P21803012020110021
P2180301202111002STALLET
P2180301202211002BEROR
P2180301202311002PA
P2180301202411002EN
P2180301202511002SANNOLIK
P2180301202611002STORNING
P2180301202711002I
P2180301202811002CIRKULATIONEN
P2180301202911002AV
P2180301203011002DEN
P2180301203111002VATSKA
P21803012032110021110
P2180301203311106SOM
P21803012034111060MGER
P2180301203511106HIJARNAN
P21803012036

<< GM 010
POOP SS 010
VVPS FV 010
POXP AAOO 010
ABKS +A 010
PR OAPR 010
NN OA 010
RC OAET 010
ABRA RA 010
NNDD SS 010
PR SSETPR 010
NNDDHHGGSSETDT 010
NN SSET 010
ABNA NA 010
AJ AA 010
AVPS FV 010
VN SS SP 010
+F +F 010
++MN ++ 010
ABMN +A 010
ID +A 010
VVPS FV 010
PR OAPR 010
EN OADT 010
AJ OAAT 010
VN OA 010
PR OAETPR 010
VNDD OAET 010
PR OAETETPR 010
PODP OAETETDT 010
NN OAETET 010
RC OAETETET 010
PORP SS 010
VVPSSM FV 010
NNDD (e]e] 010
P P 010

Figure5: Theannotatiorformatin the Talbanlentreebank

the one hand and the grammar writing tools and
parserson the other Thus, the Talbanlen corpus
usesa fairly traditional Swedishfunctionalgrammat-
ical frameawork, wheree.g. NPsare not directly re-

coverable,but only indirectly, througha combination
of syntacticfunction andlexical cateyory of the head
word, while it seemghatmary, perhapgshe majority,

of the grammarwriting tools freely available on the
Web presuppose phrasestructureframeawvork.

o Differencesin implementation language, storage
model,API, documentatiomndsourcecodeavailabil-
ity, etc. of potentiallysuitablesoftware. For anexcel-
lentoverview of theseissuesseeOlsson(2002).

Thus, we have beenforced from the outsetto discuss
seriouslyhow we areto integrateexisting NLP resources
in our application,aswell ashow to make the application
itself extensible,sothate.g. new languagecorporaor new
annotationganbeadded’

2. Taking Stock and L ooking Ahead

We are attemptingto reuseNLP resourcesoriginally
meantfor NLP research—botHanguage resouces (no-
tably annotatedtext corpora) and processingresouces
(the most important being parsersand grammarwriting
tools)—inane-learningapplicationfor IT-basectollabora-
tive learningin grammarcoursedor LinguisticsandCom-
putationalLinguisticsuniversity students.At the moment,

“4Coursesn Hindi and Turkish at UppsalaUniversity will be
usedastestbedsluringthethird yearof the project,basedonrel-
evantHindi andTurkishcorpusresources.
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we arelocatingandevaluating NLP resourcesmainly on

the web, for the corpus-basednteractve grammarexer

cises.As the corporaarein placealreadywe arenow eval-

uatingtools for the manipulationandvisualizationof cor

pus data, parsingsystems,and grammarwriting erviron-

ments(workbenches)which raisesa numberof compati-
bility/standardizationissueghatneedto beresolhed. These
compatibility/standardizatioissuegointin two directions
simultaneouslyasit were:

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

2. forwards: How canwe ensurethat we oursehes, as
well asotherswill beablein the futureto modify the
existingNLP resourcespr addnew onesjn theframe-
work thatwe define?

The preliminary answergo thesetwo guestionsareas
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 and corpora,lexicons,andthe like—thanprocessing

5The evaluationis to be mainly pedagogicalj.e. we will

ask ourselhes whethera particularresourcewill be suitablefor
the pedagogicafframevork that we have adoptedfor teaching
grammar However, usability—asthe termis usedin Human—
Computerinteractionresearch—willalso be an importanteval-
uation criterion, as well as the the estimatedeffort neededto
adaptheresourcdor ourneeds SeeHammarstrongForthcoming
2002)for details.



resources—imur casefirst andforemostgrammarwriting
and processingernvironments—forthe pragmaticreasons
that

e constructinganannotateaorpusfrom scratchis likely
to be a much larger effort than building a grammar
writing ervironment;

e standardizatiorefforts have progressedurther par
ticularly in the realm of POS taggedlanguagecor-
pusresourceghanin the caseof languageprocess-
ing resourcegMonachini and Calzolari, 1996; Bird
etal., 2000; Ide et al., 2000; Cottonand Bird, 2002)
(andtreebankformats; seeAtwell et al. (2000)),al-
though,asa rule, their usein computerassistedan-
guagelearningapplicationshasnot beenconsidered
in this connection(Borin, 2002).

Hence,we aim at being able to handleat leastPOS-
taggedcorporausingthe EAGLES/Raroletag schemeand
marked-upaccordingo the TEI/CESSGML or TEI/XCES
XML languagecorpusformats(thusrecognizing.e.g.,the
SUC Paroleformatwithout specialpreprocessing).

As for thesecondjuestionjt too, is easierto answeffor
languageaesourcesHere,we will harmonizethe underly-
ing corpusformatswith otherongoingprojectsin our de-
partments, while simultaneouslyendeaoring to conform
to standardshatarebeingworkedoutin the NLP commu-
nity. This meangthatwe will undertale the corversionof
the Kinnauri and Talbanlen corporainto this format, and
thatin due coursewe planto make the corporagenerally
availablein the new format.

As far as ‘grammar writer's workbenches’are con-
cerned,we have not yet beenable to find a ready-made
ervironmentuserfriendly enough(for our Linguisticsstu-
dents)and bug-freeenoughto be immediatelyuseful for
our purposes. Thus, it seemdikely that we will have to
put in somedevelopmenteffort in this area. If this turns
outto bethe case,the mostlikely kind of workbenchthat
we will modify or build, will be one within the general
paradigmof unification-basedeaturestructuregrammar
The evaluationof thesesystemss still ongoing,however
(HammarstromForthcoming2002).
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