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Abstract

Dictionarieshave long beenseenasan essentiaktontrikution by linguiststo work on endangeredan-
guagesWe reporton preliminaryinvestigationsf actualdictionaryusageandusability by 76 spealers,
semi-speagrsandlearnersof AustralianAboriginal languagesThedictionariesinclude:electronicand
printedbilingual Warlpiri-Englishdictionariesa printedtrilingual Alawa-Kriol-Englishdictionary and
aprintedbilingual Warumungu-Englisklictionary We examinecompetingdemandgor completenessf
coverageandeaseof accessandfocusonthe prospect®f electronicdictionariesfor solvingmary tradi-
tional problemspasedn particularon obserationsonthe usability of aprototypeinterfacedevelopedin
our project.Theflexibility of computeiinterfacescanhelpaccommodatdifferentneedsncludingthose
of speakrswith emepging literagy skills, but they arenot usefulin communitiesvherecomputeraccess
is generallyunavailable.

1 Introduction

This papet reportsour preliminaryinvestigationsf dictionaryuseandusability by spealers,
semi-speaftrs and learnersof Australian Aboriginal languagesDictionarieshave long been
seenasanessentiatontribution by linguiststo work on endangerethnguagessomethingem-
phasizedn recentdecadesvithin the Australiancontext, particularlyin surwey articlessuchas
[Goddard/Thiebager1997, but little emphasihasbeenplacedon the actualuseandusabil-
ity of suchdictionariegthoughseg][Lindstrom 1985 Hansford1991]).Issuesxploredinclude
easeof accessaccommodatindgpw levels of literagy in Englishandthe vernacularandrange
of users’knowledgeof thevernacular

In 1998, Manning and Simpsonbegan a projecton the possibilitiesfor innovative computer
interfacesfor dictionariesof indigenousAustralianlanguagesboth for creatingandbrowsing

dictionaries.A major goal was the developmentof an innovative interfacefor browsing the

contentsof the Warlpiri dictionary[Laughren/Nasi983 Laughrenetal. in prep], the biggest
machine-readabldictionary of an Australianlanguage Kirrkirr, the computerinterface for

Warlpiri [Janszetal. 1999 Jansztal. 2004, provides not only corventionallookup of dic-

tionary entries,but colourednetwork representationsf relatedwords,and semanticdomain
views, picturesand pronunciationsfacilities to help userswith poor spelling, customisability
of thelevel of detailin the displayof dictionaryentries,andthe ability for the userto annotate
thedictionarywith notes.

As requirementsanalysisfor that project, in 1999, Corris, Poetschand Simpsoninvesti-
gatedactual and potentialusesof paperand electronicdictionariesby various usergroups
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[Corrisetal. in pressCorrisetal. in prep.].In this paperwe try to synthesizesomeof our cur-
rentresults,with a particulareye to draving lessonson the usefulnessand usability of elec-
tronic dictionariesfrom thesestudies.We wantedto establish.who would usethe electronic
interface,how they would useit, for what purpose andindeedwhetherthey would be ableto
useit. Corris’s surwey of dictionaryusability studies[Corris 1999 found that existing studies
e.g.[Béjoint 1981, Atkins/Knowles199Q Hulstijn 1993 Atkins/Varantolal997 concentrated
almostentirelyon the useof paperdictionariesby childrenandlearnersof world languagesor
on sunweys of committeddictionaryusers,andthustherewaslittle informationof the kind we
neededTo addresshis, in our studiesn CentralAustraliain 1999:

(i) Corristook the prototypeWarlpiri electronicdictionary and demonstratedt to a range
of potentialusersin Alice Springs,andin two remoteWarlpiri-speakingcommunities,
YuendumuandWillowra. Sheobsenedtheir reactiongo it, andalsoto a partial printout
of theWarlpiri dictionary

(i) PoetsclaccompanietlargaretSharpeo Minyerri, anoutbackcommunityin thevicinity
of Katherinefor a workshopintroducingthe Alawa communityto a nev 3-way Alawa-
English-KrioP paperdictionary that Sharpehad compiled. Poetschdesigned13 task-
basedactwities to be usedin workshopswith potentialusersfor seeinghow efficiently
peoplecouldfind informationin dictionaries.

(i) Simpsornesteduseof theelectronicdictionary(Warlpiri) andpaperdictionarieqWarlpiri
andWarumungu)with Warumunguand Wakirti Warlpiri studentgboth languagegrom
the TennantCreekregion) in 3 adult educationcoursesandthenin anotherWarlpiri-
speakingcommunity Lajamanu.Sheuseda mixture of obsenationandtask-basea@ctiv-
ities.

2 Current endangered language dictionary structure

While some compilations of Australian languages contain thesauruses[Heath1982
Evans1997, alphabetically ordered dictionaries are by far the most common
[Goddard/Thiebeger1997]. So far, all of theseare bilingual or trilingual, with English,
the languageof wider communication(LWC), being one of the languages.Endangered
language(EL) dictionariesare almostalways bilingual, becausehe makers are usually not
spealers. Most of the dictionariesare arrangedas EL-LWC. Sometimessuch dictionaries
have LWC-EL finderlists, sometimesseparatednto semanticdomains.A very few dic-
tionaries have definitionsin the vernacularas well; theseinclude the Warlpiri dictionary
[Laughrenetal. in prep]andthe Arrerntedictionary[Henderson/Dobsoh994. The EL-LWC
directionis apparentlyadoptedor two reasons:

() This arrangements typically mostusefulfor spealersof the LWC (which includesin
almostall caseghe lexicographer)who aretrying to learn,understandr explicatethe
EL, in otherwordsfor decodingheEL. It alsofits with thedesireof mary lexicographers
to producedocumentatiomictionaries which recordevery word they canof endangered
languages
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(i) It hasasymbolicvalue:puttingthe Australianindigenoudanguagdirst is a claim thatit
is important.Spealkerssometimegeel thatEL-LWC is the only directionthatcouldtruly
bedescribedasadictionaryof theEL [Corrisetal. in pres$.

Themicrostructuresf EL dictionariesdiffer accordingo how big thedictionariesare.Most of
thebiggeronesincludevernaculadefinitionsandexamplesentence®r somewords;theseare
usefulbecausehey cancontainculturalandgrammaticainformation.This informationis also
usefulfor further studyanddocumentatioraswell asfor spealers maintainingthe language.
Actual definitionalpracticevariesfrom oneor two LWC glossesto structuredentries.Part of
speechnformationis usuallyincluded.

Many of thesepropertiesof the macro-and microstructurehave beentaken for grantedby
lexicographersThe emeging literacy amongEL spealers meansthat thesepropertiesnow
have to bereconsidered.inguistsandlexicographersopethat EL dictionariescanfreelearn-
ers (both of languageand of literagy) from dependencen teachersallowing themto learn
independently To some extent this view is sharedby literate spealers of indigenouslan-
guageslit seemsthat EL spealers often agreethat documentatiorand maintenanceare im-
portantfunctionsof a dictionary[Carroll to appeal. Thereis alsoanecdotakvidenceto sug-
gestthat the dictionary is importantin the minds of spealers as symbolic of the statusof
the language But thereis little recordof negotiationsbetweenspealers of endangeredan-
guagesanddictionary makers,in particularof spealers’ views on dictionary structure— per
hapsbecausen somecaseghe spealerswere not previously aware of dictionaries— but see
[Hansford1991, McCorvell etal. 1983 Carrollto appear Stebbinsl999.

All thedictionarieswe testedwereprimarily alphabeticallyorderedeL-LWC dictionaries.The
Warlpiri dictionary[Laughrenet al. in prep] datafiles compriseabout10,000headvords, in-
cludingsubentriesprganizedasWarlpiri-English,with lengthydefinitionsin Englishandoften
in Warlpiri, andextensive exemplification.Printedon A4 pagesin a 10ptfont, it would com-
prise over 2,000 pages.A shorterbeginner’s Warlpiri dictionaryis about100 pages.A short
(60 pages)Wakirti Warlpiri dictionary also exists [Nash1990], althoughinformation on this
dialectis alsoincorporatednto the big Warlpiri dictionary The Alawa-Kriol-Englishdictio-
nary [Sharpel999 comprisesfront matter including somecultural and grammaticalinfor-
mation, and then Alawa-Kriol-English, semanticdomains,and shorterKriol-Alawa-English,
and English-Alava-Kriol finderlists,for a total of about250 pagesof A4 text. Simpsonhas
compileda draft Warumungu-Englistictionary [Simpsonin prep], but it currentlylacksary
English-Warumungdinderlist.A pictureof theKirrkirr interfaceis shavnin Figurel. Spaceae-
quirementgreventusfrom shaving samplef all thedictionaries.See[Corris etal. in prep.].

3 Usersand uses

Groupsof potentialuserdor EL dictionariegncludelinguists,teachersandindigenougpeople.
We concentrat@nthislastcatagory. Indigenougpeoplefall into differentcateyorieswith differ-

entneedsdependingon factorsincludingtheir level of literagy in Englishandthe indigenous
languageAll in all, we workedwith 76 peopleaffiliated with indigenoudanguages. Themost
importantdistinguishingfeatureis perhapghe level of knowledgeof the indigenoudanguage
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Figurel: Oneview of theKirrkirr userinterface.

in the community both of the spoken languageand of the written language Alawa, Eastern
(Wakirti) Warlpiri andWarumunguareall languagesn needof revitalization: older peopleare
competenspealers,but in generalchildrenno longerlearnthe languagenatively. For Alawa,

while peopleunder50 aremostlik ely to beliteratein English,with respecto speakingskills,

they arelikely to be mostproficientin Kriol, lessproficientin English,andleastproficientin

Alawa. In contrastWarlpiri is thefirst languageof all threeWarlpiri communitieghatwe in-

vestigatedandthereareactive bilingual programmesMany peoplecanwrite Warlpiri aswell

asEnglish,thoughmostold peopleareilliterate. Thesedisparitieswe encounteredhadreper

cussiondor our methodologyandwe discusghisin the next section.

At the moment,the lack of availability of dictionariesof indigenouslanguagesand the low
levels of vernaculalliteragy restrictthe usesof dictionariesby spealkersandtheir descendants.
We sav no useof paperdictionariesin classroomsThe few naturaluseswe have obsenred
include: (i) finding outmeaningdor wordsnow usedonly by olderspealersfor translationand
picturedocumentatiomwork, (i) checkingspelling,(iii) makingmaterialsfor schoollanguage
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programmesand (iv) browsing to find unfamiliar words or to find how familiar words are
representeth thedictionary In additionto thesewe might mentionthe ‘symbolic’ function of
dictionariesn showving the statusof the EL asa ‘real’ language.

Potentially dictionariesof indigenouslanguagesre a very usefultool to assistin the main-
tenanceand revitalisation of the languagesThey could play a role in classroomand non-
classroomlanguageacquisition.However, like any approachto languageengineeringthere
areconcerngo addressA lot of effort hasbeenputinto vernaculatiteracy, ontheassumption
thatit assistdanguagemaintenanceaswell aslanguagepreseration.In somerespectghisis
a dubiousassumptionpecausenriting a languagedoesnot necessarilyeadto speakingt or
maintainingthelanguageMoreover, in somecasegutting effort into writing thelanguagecan
detractfrom efforts to encouragdearnersto speakthe languagelt is certainthat muchmore
effort shouldbe putinto oral languagedevelopmentAt ary rate,the problemwith all potential
usesis that, currently peoplearetypically not aware of their potentialanddo not necessarily
have all of theliteracy andreferenceskills requiredto usethe dictionary They do not pick up
dictionariesandbrowsethroughthemfor interest,exceptonfirst beingpresenteavith one.For
thisreasoralonehaving anengagingelectronicinterfacemay be a usefultool.

4 Method

The methodologicalapproachesve took were determinedby a numberof considerations.
Firstly, the natureof languageusein the communitieswe worked in: historicalforcesmeant
that the experienceand competenyg of eachspealer of his/hertraditionallanguageand En-
glish, variedgreatly Secondlythe literagy skills and educationakxperienceof eachindivid-
ual andgeneration(in eachlanguage)differedsignificantly In generalthis amountedo very
limited successfuliteragy, educationor dictionary skills, particularly for older people.Con-
sequentlysubjectsrequireda greatdeal of time to completereading/writingtasksandneeded
assistance/guidante do so. For example,a crossvord requiring12 lookupstook mary users
some45-60 minutes.Onething that the userswe worked with hadin commonwasthatthey
wereunlikely to have hadthenumberof yearsof educationaéxperiencenecessaryo find words
in acomprehenske dictionary readanentryandunderstanall of theinformationit contained.
Thirdly, therewereno establishedestsof dictionaryusefor indigenoudanguagesin factthere
is very little previouswork in the areaof dictionaryuseby spealers/semi-speadsof indige-
nouslanguages(e.g.,work like [Hansford1991] doesnot involve concreteestsof dictionary
use).

Due to thesefactors,we usedtwo approacheso investigatingdictionary usability: obsena-
tion andgettingpeopleto carry outtasksinvolving dictionaries Theseapproachesereethno-
graphicin natureandproducedjualitatve andanecdotalratherthanquantitatve data.We have
usedthis datato analysethe patternghatemegedin peoples useof dictionariesandto make
preliminaryrecommendation®r future researchn this area.We hopethat our investigations
may be usefulinspirationfor lexicographergo develop effective stratgiesfor further testing
dictionaryusein similarly diversecontexts. We suggesthatfor mary indigenoususersof dic-
tionariesof AustralianAboriginallanguagest will notbepossibleto designstandardisetests
of dictionaryskills.
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We obsened useof dictionariesbothwhenthey wereshown to usersfor thefirst time, andin
literacy courseswheredictionarieswereavailablefor use.Corris demonstratedhe electronic
dictionaryto arangeof peopleatdifferentcommunitiesfocusingespeciallyon schoolchildren.
Sheobsered: how they usedtheinterface,whatthey lookedup, whatseemedo interestthem,
andwhatdifficultiesthey hadin usingit.

We alsogot someparticipantso carry out tasksusingdictionaries. However thesetaskswere
not carriedout understrict testconditions.Completionof themalsoinvolved a greatdeal of
obsenation and assistanceMore detailson the tasksare presentedn [Corris et al. in prep].
Poetscldesigned 3task-basedctwvities, orderedn termsof difficulty, to beusedn workshops
with potentialusersfor seeinghow efficiently peoplecouldfind informationin dictionariesIn
preparingthesetasks,sheassumedow levels of spolen andwritten competeng. Most tasks
requiredbasicsearchegor simple word for word translations.Searchedo solve taskswere
deliberatelydesignedo involve readingthe shortesandleastdenseentries.Task1 requiredthe
participantto order alphabeticallya setof cardswith 10-15English,Kriol, or Alawawordson
them.Tasks5a- 5g (Alawa crossvord puzzles)eachcontainedl2-18cluesof the form: How
doyouwrite "accident"in Alawa?How doyou write "jamin.jamin"in EnglishWhatis aKriol
word for "nyalal"?

Simpsontried to obsene dictionaryusein actionby incorporatingdictionary tasksas part of
literacy and linguistics training coursesthat she was running. For example,task 8 involved
giving Warumungustudentsa list of about10 misspelledarumunguwordsto spellcorrectly
Task 13, designedor an advanced/flueniWarumunguspealer with a mediumlevel of written
languageequiredthe spealerto look up wordsin the electronicdictionaryfrom songtexts that
shewaswriting to checkspellingof wordsasaway of proof-readinghetexts.

5 Resaults

Theresultsof our obsenationsandtestscanbe classifiedn termsof four aspect®of dictionar
ies: (i) attitudesof usersandmakersto dictionariesii) exhaustveness(iii) functionality, and
(iv) practicalconsiderationsVe have briefly discussedhefirst pointin Section3. Herewe con-
centrateon the functionalityandpracticalconsideration$or paperandelectronicdictionaries.

Learningto usea dictionary. Thefirst stepin any kind of dictionaryskills trainingthatneeds
to happens to explainthatadictionaryis alanguagdearningtool — eventhoughit is not
a substitutefor talking with olderspealers.Thisis not widely recognisedIt needgo be
acceptedhatpeoplewill notacquirethe necessaryiteracy anddictionaryskills within a
timeframeof oneor two trainingworkshopsUsersrequirealot of ongoingopportunities
for training or practice.We suggestusing peoples skills in using English dictionaries
asa springboard.That is, seriousconsideratiorshouldbe given before creatingeither
a macro-structureor micro-structurewhich is radically differentfrom what they have
learnedfrom Englishdictionaries.The dictionarieswe trialed rangedfrom having little
to adequatdront matter invariably in English. Following the usualtruism, we sav no
evidenceof peopleusingit. Electronicdictionariescan provide learnersupports(like
BalloonHelp) to give trainingto atleastfairly literateusers.
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Familiarity with alphabeticalorder. Many usersfrom all languageslid not graspalphabetical
orderin English, let alonein the indigenouslanguage.t needsto be recognisedhat
alphabeticabrderis a separateskill from generalliteracy. For mary usersalphabetical
orderproved an obstacleat all stagesof lookup. Userseitherflicked randomlythrough
until they cameacrosgheright letter, or, alternatvely, the userssystematicallybeganat
the beginning of the alphabetfor eachlook up andwentthrougheachletter until they
reachedheoneneededSimilar difficultiesrecurredor alphabeticabrderwithin words.

Familiarity with Englishalphabeticabrdercreatesa seriousproblemwhenthealphabet-
ical orderof theindigenoudanguagas different.A linguist might considerit logical to

treatdigraphssuchasng andny assingleletters,andto separatesay wordsbeginning

with na and nu from words beginning with ng. However, this retardsskills transferfor

peoplewho arefamiliarwith alphabeticabrderin English,but nottrainedin orthographic
corventionsof theEL.

While the decisionabouthow to list wordsis bestmadeby appropriatditerate people
within the community suchconcernssuggestusing the samealphabeticalorder asin
the LWC (seealso [Goddard/Thiebager1997), andthat thereis unlikely to be value
in making multiple alphabeticalbrderingsavailable in an electronicdictionary (it only
increasesonfusion).Effective typography(outdentingheadveordsin a large bold font)
helpedwith paperdictionaries.We hypothesizethat cutting an index into the sections
of the dictionary and shoving alphabeticalorder at the top of eachpageas a prompt
would be worthwhile. An electronicdictionary canavoid alphabeticalookup problems
by allowing usersdifferentwaysof accessingvords,throughtyping in aword, through
fuzzy spellingoptions,andthroughlinks (which allow themto make useof sight-words,
wordsthey recognizethe shapeof). Corris and Simpsonfound that the ability to type
aword in the electronicinterfacewasquickly adopted.Corris alsofound thatfor some
userstheword list down the sidewashelpful becauséf they typedin thefirst threeor so
lettersof a word, theword list automaticallyscrolleddown to that point. This displayed
alist of wordsthatstartwith thosethreelettersandthe userscould choosdrom therethe
soughtword.

Learnersvs.CompehensivéDictionaries. Linguists and lexicographerswvorking on endan-
geredlanguagesendto wantto includeasmuchinformationasis known, in termsboth
of numbersof wordsand of informationaboutwords. To someextentthis view is also
sharedby mary olderilliterate spealersof indigenoudanguageswho wantinformation
"putin thebook". But for mary usersalearners dictionarywith shortsimpleentriesand
illustrationsis essentialFor mary of themeventhe shorterversionof the dictionarywill
be a challengeto learnto use.Comprehensie dictionariesare therefor the long term
record,andfor peoplewith very high levels of literacy, mostcommonlynon-Aboriginal
teacheiflinguistsandlinguists.However, for economicand personneleasonsthereare
rarely multiple versionsof dictionariesfor smallindigenousanguagesA paperdictio-
nary cannotprovide differentinterfacesfor differentusersby virtue of its rigid structure.
An electronicdictionary allows differentlevels of interfacefor differentusers,andwe
have experimentedvith thisin Kirrkirr.

Satisfactiorwith macio-structue. For proficientspealersof Australianindigenoudanguages
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theorderEL-LWC is usefulfor decodingthe Australianindigenoudanguagesuchasfor

finding out whathardwordsusedon old tapesare.OneWarlpiri spealer whoseWarlpiri

literacy is muchbetterthanherEnglishliteracy usedthe Warlpiri vernaculadefinition,or
the Warlpiri examplesentencen the electronicinterface,to checkwhethertheword was
right. Sheseemedo usetheWarlpiri in preferenceo the English.But shewasexceptional
in having strongeWarlpiri literacy thanEnglishliteracy.

For peoplewhodon’t know thelanguagevell orwhodon't have highlevelsof vernacular
literacy, but do have reasonabl&nglishliteracy, LWC-EL orderis moreuseful,andfur-
thermorehelpsthosewho wantto improve their Englishliteracy (seealso[Zorc 1983).
Alawa and Warlpiri peoplewithout muchproficieng in speakingor writing the indige-
nouslanguagebut with better English literacy skills were obsered usingthe English
finderlist sectionof thedictionaryin preferencédo theindigenoudanguagesectionwhen
they wantedto look up a specificword (for spelling,compositionof sentencesr trans-
lation, asopposedo browsing). Simpsons impressionof WarumunguandWarlpiri stu-
dentsin thesameclasswasthatthe Warumunguwstudentsisedthe Warumungudictionary
(with no finderlist) lessoften thanthe introductoryWarlpiri studentswvho weretossing
the Warlpiri dictionary(with finderlist)acrosghetableto eachother* andusingthefind-
erlist. The electronicfinderlist had somesimilar results.Corris noteda Warlpiri boy at
Willowra, who hadproblemsspellingWarlpiri, usingsearchingpn the English‘dingo’ to
find the Warlpiri warnapari This usagepatterndid not matchthe designof ary of the
paperdictionariesfor sucha usagepattern,atrue LWC-EL dictionarywould have been
superior An electronicdictionaryis a partial solutionto this problemin thatit immedi-
ately keys peopleinto full dictionaryentries,ratherthanletting themusethe finder list
asif it wereadictionary or forcing two or moredictionarylookupsfor thosewho want
moreinformation,but a usagepatterninvolving widespreadiseof the Englishfinderlist
suggestsomeextensionsto the designof Kirrkirr, in particularallowing display of a
scrolling Englishwordlist.

Citationforms. Someparticipantsfound the idea of a citation form for verbshardto grasp.

They weredisappointedvhenthey couldnt find inflectedformsof verbsin thedictionary
Here,again,electronicdictionariesoffer a possiblesolution,asthereis no problemwith
includingall inflectedformsasheadvordsin thedictionary Spaceasn’t anissue.

Pronouncinghevernacular Alawa participantsverenot confidentwhenit cameto readingor

pronouncingvords.They would gothroughthelong proces®f finally locatingthesought
Alawa word only to not be ableto readit, not know whatit sounddike, nor wherethe
stressfalls. Electronicdictionariesoffer the extremely useful ability of allowing sound
recordinggo beaccessethroughthedictionaryentry.

Extractingrelevantinformation. Lengthy detailedentrieswerevery hardfor usersnotfamiliar
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lexicographicallyrathernaie, it reflectsthe problemswith long entriesfor low-literacy
learners.
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The pointis that eitherseveral versionsof a dictionaryneedto be designedo caterfor
differentlevelsof learnersprthereneedso besufficienttrainingthatdifferentgroupscan
find theinformationthatthey needin onelargerdictionary Paperdictionarysuggestions
includedleaving a spacebetweereachentry. Whenshovn a modified(reduced)ersion
of a few pagesof the dictionary which includedentrieswith larger, clearerfont, less
informationandmore spacesetweeneachentry, threeAlawa participantsgeportedthat
thiswouldbeamoresuitableversionfor their needsldeadik e this (or simply thedisplay
of asingleentryin awindow) areagainmorepracticalfor electronicdictionaries.

Distinguishingheadwodsand subentries.Alawa usersbecamedistractedwhere there were
a lot of sub-entries.In contrast,we designedKirrkirr so as to eliminate the head-
word/subentrystructurein theformattingof entrieswhile preservingt by treatinghead-
word/subentryrelationshipsas akin to otherlinks like synorym, antorym, or possible
preverh This seemedo be highly successfulasusersenjoyed observingandexplaining
theserelationshipswvithout therebeingsourcef confusion.

Readingdefinitions/wodlists. Participantsalsohadvariousproblemswith readingdefinitions.
Theseresultedfrom the useof obscureand overly technicalwordsin definitions,the
useof reversedformsin finderlists(kangaoo, stonefor stonekangaono) andnot under
standingthata to beforea word wasindicatingthatit wasa verh All theseitemspoint
to morecarein realizinga usercentreddictionarydesign for both printedandelectronic
dictionariesE-dictionarysearchmethoddypically lessertheneedfor someof thesecon-
ventions suchasusingreversediormsin finderlists.

Grammaticalinformationin entries. Part of speechabbreiationswerepuzzlingto usersmost
of whom hadvery limited familiarity with suchgrammaticaterms.Theseabbreiations
werereadasbeingpartof the definition. Thereis no generalawarenes®f grammatical
terminologyin thecommunitieslt againemphasizethatusersneededrainingin appro-
priategrammaticaterminology andin ignoringinformationthatwasunimportanto their
needsElectronicdictionariesagainallow severaldifferentlevels of interface,somewith
grammaticainformation,somewithout it, andfacilitieslik e balloonhelp for describing
whatabbreiationsmean

Semantidinks. Usershaddifficulty following links atthe endof entrieswith cryptic abbrevia-
tionsor symbols SYN, ANT, etc.Usershave beermuchmoreinterestedn andsuccessful
with the network displaysof links with clearcolourcodingthatwe have providedin our
electronicdictionary interface— althoughthis works bestfor peoplewith a reasonable
knowledgeof thelanguageProbablythe colourcodingis muchmoreeasilygraspedand
rememberedhanabbre&iationsfor obscurevords

Fontsize Smallfont sizewasa difficulty for userswith low levels of literacy, aswell asfor
thoseuserswith eye-sightproblems Practicalconsiderationpreventusinglargefontsin
paperdictionarieswith large numbersof entries.Large print is not a problemfor elec-
tronic dictionaries thoughcaremustbe taken in designto allow for variablefont sizes,
andcomputerdisplaysarein generalessreadableéhanprintedtext.
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Observation®n electonic dictionaryuse Electronicinterfacesstill possesghe charmof nov-
elty. For the mostpartthe childrenCorris shovedthe Warlpiri e-dictionaryto werevery
computetiterateandwilling to spendime looking atit evenif they didn’t understandll
its features.

The version of the Warlpiri e-dictionary demonstratedo the children plungesthem
straightinto the dictionary with threekinds of information (apartfrom the labelslink-
ing otherinformation) on the screenat once:an alphabeticallyorderedword-list, a se-
manticnetwork, andthe definitionof oneheadvord from the semanticmetwork. This did
not causegreatdifficultiesfor the childrenCorrisobsered. However, in discussiorwith
potentialusersCorrisfoundthatsomewantedmorecontrolover whatinformationis im-
mediatelyondisplay to avoid confusionfor inexperiencedlictionaryuserslt maybethat
asimplefront pageis neededallowing the userto choosdlifferentlevelsof interface.

Corrisfound thatat Yuendumuyoungchildren (years1-6) were quite computerliterate
andwereenthusiasti@aboutclicking andseeinglifferentthingshappenandgenerahego-
tiatedthevariouswindows andoptionseasily However, theactualcontentwassometimes
of lessinterestthanthe moving things, differentcolours,and sounds Neverthelessthe
facilitiesthatKirrkirr providesfor dealingwith poorspelling(word lists, spellingcorrec-
tion, browsinglinks) werefoundto behelpful. Post-primarygirls werequitethoughtfulin
browsingit, anddiscussinghe purpose®f thelinks in the semantimetwork —anumber
of the (female)studentdoundtheinterfacesufiiciently interestingthatthey turnedup to
play with it duringlunchtimeof their own accord.

Teacherswere quite enthusiasticand sav a role for it in encouragingkids to learn
Warlpiri, andin teachingdictionary skills and conceptsThey liked the spatiallayout,

andsaidthey would browsein it andlearnthings. They suggestedurther development
to make it a basisfor classroomactvities (suchasaddingin gamesandpuzzles) Adult

literacy workerswerelessinterestedn the graphicalinterface,andmainly interestedn

looking atdefinitions.Evenfor them,theimprovedaccesdo thedictionarythattheelec-
tronic versionprovided seemedo stimulatediscussion®f word meaningandthey were
eagerto make useof the notesfeaturefor annotationsWe concludethis sectionwith a

positive anecdotéandwe've sincefixedthe mentionedoug!):

"One of the introductory Warlpiri literacy studentswho had not beenvery interested
in the literagy class,spentnearly 3/4 hour looking at Kirrkirr apparentlyin absorbed
concentrationShewasnt especiallyinterestedn the soundandpicturepossibilities.She
movedbetweenwords,scrollingalongthelist, typingin thesearchglicking onthewords
in the network pane.Shewasnt even put off whenthe dictionary definitions stopped
appearing- looking at the networks of words instead.. .. After the Kirrkirr demoshe
asledif shecouldhave a printeddictionaryto take away with herto usein campto learn
thewords.| interpretthis asa desireto learnwordsin herown time andplace.”

6 Conclusions

Solutionsto the problemsexperiencedby userstrying to accessnformationin a dictionary
arein two cateyories:redesigninghe dictionary and redesigninghe user On the first point,
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electronicdictionariespotentially solve a numberof the problemsof paperdictionaries.Paper
dictionariescanbe usedanywhere,andareeasyto annotateput suffer from spacerestrictions,
andtheneedor everythingto bewritten/visualandconstantStrength®f electroniadictionaries
arecomplementarythereareno spacerestrictions,andthe presentednformationcanbe cus-
tomizedto the user but at the momentthey suffer from inaccessibilitythey areexpensve and
canonly beusedin certainplacesandarenot easilytransportablePracticalrestrictionson what
canbedoneincludealack of skilled lexicographersespeciallynative spealer lexicographers,
alack of knowledgeof computersamongdictionarymakers,anda lack of time andmoney to
producemultiple dictionary versions.On the secondpoint, the usershouldbe trainedto use
thedictionary As we have discussedihe short-termprospectgor this arenotgood,becausef
the lack of resourcesndthe generallow level of literagy of any kind in the communitieswe
visited. While a combinationof thesetwo approachess ideal, we seereasonabl@rospectdor
addressindhe latterthroughproviding suchfeaturesaslearnersupports adaptablenterfaces,
andopportunitiedor active readingandchancdearningwithin a captivatingelectronicdictio-
nary ervironment,andwe are keento pursuethe developmentof this systemin future work.
Neverthelessin mary contets, the developmentof betterpaperdictionariesstill remainsthe
mostviable optionfor widespreadise.

Notes

1 We thankmary peoplefor their help: Mary Laughrenfor accesgo the Warlpiri Dictionary Robert
HoogenraadndJenty Greenfor arrangingMiriam Corris's work; DeniseAngeloandMargaretSharpe
for arrangingSusarPoetscts work; CarmelO’'ShannessandMargaretCarav for helpwith Simpsons
work, Kevin Janszand Nitin Indurkhyafor work on the electronicversionof the Warlpiri dictionary
David Nash,andaudiencest a CentralAustralianLinguisticsCircle, the Applied LinguisticsAssocia-
tion of Australias 1999Annual Congressanda Universityof Sydne LinguisticsPostgraduat&eminar

2 Thecreoleof the Katherineareais known as’Kriol'.
3 For moreinformationon the participantssee[Corris etal. in prep].

4 An alternatve explanationis that the main usefor dictionariesin that classwas for checking
spelling. Someof the Warumungustudentsarefairly confidentwriters, andit is easierto asksomeone
how to spellaword thanto look it up.
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