
  

ELECTRONIC DICTIONARIES IN SECOND LANGUAGE COMPREHENSION

Electronic Dictionaries in Second Language Vocabulary
Comprehension and Acquisition:
the State of the Art
Hilary NESI,Warwick,UK

Abstract
This paperattemptsto define,describeandcategorisetheelectronicdictionary, andconsiderthe skills
associatedwith its use.Prior researchis briefly reviewed,andnew researchapproachesaredelineated.

1 Introduction

As lexicographersandlanguageeducatorsexplorenew waysto presentinformationaboutword
meaningand use,the traditional distinctionsbetweendifferent categoriesof referencework
arebecomingincreasinglyblurred.Many recentlypublisheddictionariesarehybrids,merging
featuresassociatedwith more thanonekind of wordbook,and taking on someof the duties
of encyclopaedias,pedagogicgrammarsandteachingmaterials,andthis is particularlytrueof
electronicdictionarieswhich do not have the organisationaland spatialconstraintsof hard-
copy dictionaries,andcanretrieve andcombineinformationaccordingto thespecificationsof
theuser. However, asthetraditionalimageof thedictionarychanges,new distinctionsbetween
dictionarytypesarise.Most obviously, electronicdictionariescanbe distinguishedfrom their
paper-basedcounterparts,but perhapsmoresurprisingarethedistinctionsthathave arisenbe-
tweenelectronicdictionariesaccessedvia ahand-helddevice,aPCor theWorld Wide Web.

This paperfirst of all describesandcategorisesthe rangeof electronicdictionaries,andthen
goeson to investigatethe extent to which electronicdictionaryusediffers from conventional
dictionaryuse.Thefindingsof thefirst empiricalstudiessuggestthattherearesomeimportant
differences,and the last part of this paperwill briefly review this prior research,and point
towardssomefutureresearchissues.

2 What is an electronic dictionary?

The term electronic dictionary (or ED) canbe usedto refer to any referencematerialstored
in electronicform thatgivesinformationaboutthespelling,meaning,or useof words.Thusa
spell-checker in a word-processingprogram,a device that scansandtranslatesprintedwords,
a glossaryfor on-line teachingmaterials,or an electronicversionof a respectedhard-copy
dictionaryareall EDsof asort,characterisedby thesamesystemof storageandretrieval.

It is theretrieval system,ratherthantheinformationcontent,whichmakeselectronicdictionary
usesucha revolutionaryexperiencecomparedto the consultationof a hard-copy dictionary.
Booksorganiseinformationin a primarily linearway, which is appropriatefor the listing of a
successionof separateentries,but inadequateasameansof groupingandregroupingwordsac-
cordingto their semanticandpragmaticsimilarities,their valency andcollocationalpatterning,
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or simply their lettercombinations(asin thehumblespell-checker).TheA-Z sequenceplaces
headwordsin anorderwhichis virtually meaningless,sheddingnolight ontherelationshipsbe-
tweenwordsthatarealphabeticallydistant,andcomplicatingsearchesfor phrasesandidioms.
A text searchof anED, on theotherhand,providesalmostinstantaccessto groupsof wordsin
any informationfield createdduringits development.

Thusthe Oxford EnglishDictionary on CD-ROM canact,amongotherthings,asa synonym
finder, a dictionaryof quotations,or a terminologybank,simply throughtherearrangementof
the informationwhich is providedin theoriginal paper-basedtext. Similarly, several learners’
dictionariesin electronicform offer filteredsearchesthroughexamples,definitionsandgram-
marcodes,while WordNet, adictionarypurpose-built for electronicretrieval, offersa full range
of links from the searchword to its synonyms,co-ordinateterms,hypernymsandhyponyms.
Pocket electronicdictionaries(or PEDs)permitpoorspellersto typein a "soundalike" version
of their searchword andselectfrom a rangeof nearmatchesthe dictionarysuggests,while
cd-romdictionaryuserscan"hyperlink" and"interface"to call up entriesfor unknown words
within theentrythey areconsulting,or in anunrelatedon-linetext [Nesi 1996,1999].

The rangeandconvenienceof suchsearchroutesin EDs are,of course,no guaranteeof the
quality of the informationcontent.Many EDs arestill just versionsof lexicographicallyout-
datedhardcopy dictionaries,convertedwithout any changeor additionto theoriginal entries.
Someof the Internetdictionariesthat are linked mostfrequentlyto languagestudywebsites,
for example,areRoget’s Thesaurus, basedon the copyright-free1911edition,andWebster’s
RevisedUnabridgedDictionary, first publishedin 1913andcriticisedby modernusersfor its
"offensiveor politically incorrect"entries[File 1999].Similarly, althoughin somepartsof the
world thereis a hugemarket for (usuallybilingual) PEDs,relatively little seemsto have been
spentonlexicographicalinputasopposedto softwaredesign,andthey toohavetendedto repro-
duceold hard-copy dictionarytext [Taylor / Chan1994].Interestin the lexicographicalaspect
of someelectronicdictionaryprojectsis soweakthattheprovenanceof thedictionaryis down-
playedor evenignored.Many InternetdictionariesandPEDshavenonamedhard-copy source,
andin recentstudiesof theuseof dictionariesto supporton-lineteachingmaterials,thesource,
quality andappropriacy of the definitionsis seldomdiscussed,all attentionbeingfocusedon
theuserinterfaceandtechnicalinnovation[Nesi forthcoming].

"Bottom-uplexicography"[Carr 1997]posesanotherthreatto thequality of referencematerial
ontheInternet.A numberof dictionarysitesinvite collaborationfrom theirusersto supplement
theirbasicdictionarydatabase,with theobviousrisk thatcontributionsmaybeinaccurate[Nesi
2000].Therearewaysto preventthespreadof informationin collaborativedictionaryprojects,
however. New wordsandtheirmeaningsmustbeselectedandverifiedbeforebeingaddedto the
database,andcollaboratorsmustbepreparedto takeresponsibilityfor theircontributions.At the
websitefor CambridgeInternationalDictionariesOnline, for example,a failedsearchprompts
theappearanceof a contribution form with spaceto type in themissingword, its meaning,an
examplesentenceandthe contributor’s nameande-mail address(informationwhich helpsto
inform thefinal editorialdecision).

Dictionariesfor learnersof EnglishontheInternet(CollinsCobuild Student’sDictionary, Cam-
bridge InternationalDictionariesOnlineandLongmanWebDictionary) all signalthatthey are
flexible structureswhich canbeexpandedandupdatedaccordingto users’needs.Publicity for
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LongmanWebDictionarypromisesthat"Regularupdatingonlinemeansit will NEVERgoout
of date!"andCambridgeandCobuild exploit the interactivity of the Internetby inviting their
usersto commentondictionaryentries.Updatingacd-romis alreadya lesscostlybusinessthan
producinga new hard-copy dictionary, but the Internetis themediumthatpermitscontinuous
development.[StorrerandFreese1996],who make quitenegative commentsaboutthepublic
domainInternetdictionariesavailablein themid 1990s,still arguethat they areideal in areas
wherethereis rapid terminologicalgrowth, becausea new word canbe addedto an Internet
dictionaryassoonasit is coined.

Apart from enablingfasterandmorevariedretrieval pathwaysto updatable(althoughnot al-
waysupdated)dictionaryinformation,thestorageof datain digital form hashadhugerepercus-
sionsin termsof thequantityof informationavailableto dictionaryusers.Becauseenormous
amountsof electronicdatacanbestoredin a tiny space,thereis plentyof roomto addto basic
dictionary information,eitherby combiningexisting referencesources,including othertypes
of non-referencematerial,or creatingnew referencematerialto complementthe information
providedin theoriginal text.

On the Internet,whereavailablespaceis virtually limitless, learners’dictionarieshave all ex-
pandedto containmoreentriesthan their correspondingeditionsin hardcopy or on cd-rom,
andsomeone-stopwebsitesallow simultaneoussearchesof hundredsof native speaker and
bilingual dictionaries[Carr 1997,StorrerandFreese1996] (althoughquantityshouldnot be
confusedwith quality - asonesuchwebsitewarns:"We do not edit andarenot responsible
for thecontentof otherdictionaries"[FILE 1999]).Thestoragespacein a handhelddevice is
obviously morerestricted,but PEDsareso small that they canbe packagedwithin handheld
personalorganisers,completewith calendars,clocks, and calculators[Taylor / Chan1994],
andmorerecentlyfax transmissionandvoice recordingfacilities. [Sharpe1995] lamentsthe
fact that PEDshave not usedthe extra spaceto increasedictionarycoverageor provide extra
languageinformation,but many recentPEDshave cut down on gadgetry, andoffer specialist
terminologybanks,grammarguides,synonym andantonym searchesandvocabulary building
activities instead.

The first learners’dictionarieson cd-rommadeuseof the additionalspaceby amalgamating
multiple typesof referencematerial,includinga varietyof differentdictionariesandgrammar
books,photographs,pictures,andvideoclips,andsometimesalsolearningactivitiesandgames.
This approachwasnot a total success;as[Seedhouse1997]commentsof Collins Cobuild on
CD-ROM: "the rationale...seemsto have beenroughly"Stick all theproductswe alreadyhave
on a cd-romand let’s hopesomebodycanfind a usefor it"". Someof the cross-referencing
betweensourcesin the first learners’dictionarieson cd-rom was incompleteand confusing
[Nesi 1996],andalthoughtheadditionof gamesandmultimediasequencesmayhave pleased
the punters[Eastment1996,McCorduck1996] thesefeatureswerenot integral to the design
of the dictionariesas a whole, and did not always suit the users’backgroundsand abilities
[Battenburg 1998,Nesi1996].Themostrecentlearners’dictionarieson cd-romhave just one
hard-copy source,however, andmake morepreciseuseof multimedia.For example,whereas
the LongmanInteractive English Dictionary (1993) and the LongmanInteractive American
Dictionary (1997)containedvideofiles of several"mini-dramas"largely unconnectedwith the
dictionarylook-upprocess,thenew OxfordAdvancedLearner’sDictionaryonCD-ROM (2000)
only usesshortvideosequencesto illustratethemeaningof hard-to-defineverbs,andLongman
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Dictionary of Contemporary Englishon CD-Rom(2000) just containstext, still picturesand
soundfiles.

As electronicdictionariesbecomemorewidely used,andusersbecomemorediscerningand
lessimpressedby technologicalwizardry, lexicographersanddictionarydesignersarerefining
thosefeaturesthattake bestadvantageof themedium,andareproducingmorelexicographical
materialexpresslyfor theInternetandcd-rom,withoutany hardcopy equivalent.Thusrecorded
pronunciationmodels,which make it unnecessaryfor the userto interpretIPA, arenow pro-
videdby many PEDsandcd-romdictionaries,includingtheConciseOxford Dictionaryandthe
latestlearners’dictionarieson cd-rom.Collins Cobuild Students’DictionaryOnlinealsooffers
downloadablepronunciationfiles, but soundis not yet a widespreadfeatureof Internetdic-
tionaries.Field searches,too complex for all but themostskilful of first generationelectronic
dictionaryusers[Nesi1996],now tendto bemuchsimplerto conduct;oneclick fromanentryin
theLongmanWebDictionary, for example,leadsstraightto all "relatedentries"(thosecontain-
ing thesearchword),whileCollinsE-Dict(1998)offerseasilyactivatedsearchesthroughwords
with similar grammaticalbehaviour, but hasdispensedwith theWord Bankandsearchesof se-
manticrelations(antonym, synonym, hyponym andsuperordinate)offeredby Collins Cobuild
onCD-ROM (1995).

In the interestsof simplicity anduser-friendliness,somevaluablefeaturesof first generation
learners’dictionariesoncd-romhavebeenlost.Noneof thenew EDsoffer "raw" languagedata
to replacetheWord Bank,for example,althoughthis wasa convenientway of providing users
with additionalexamplesof their searchword in authenticcontexts - the"mostusefulfeature"
of Collins Cobuild on CD-ROM accordingto [Seedhouse1997]. On the otherhandthe role
of the dictionaryasa teachingandlearningtool hasbeenemphasisedin someproducts,with
interactiveexercisesincludedon theCambridgeandOxfordcd-roms.

3 Dictionary typology for the electronic age
In the last decadewe have seenthe emergenceof four main categoriesof ED for language
learning:theInternetdictionary, theglossaryfor on-linecourseware,thelearners’dictionaryon
cd-romandthepocket electronicdictionary. Thesecategorieswereat first fairly distinct.Inter-
netdictionarieswerenon-profit-making,andthereforeusedcopyright freematerialwhich was
generallyderived from outdatedsourcesor users’contributions.Glossariesin on-line course-
warewerealsonot primarily commercialventures,but werewritten by thestaff of university
languagedepartments,oftenaspartof aresearchproject.Learners’dictionariesoncd-romwere
theproductsof themajordictionarypublishinghouses,anddrew on theresourcesof reputable
hardcopy referencebooks.PEDs,on theotherhand,tendedto bedevelopedandmarketedby
themakersof electricalgoods,andwereinspiredby market forcesratherthanby pedagogical
or lexicographicalresearch.

Thesedistinctionswereneverentirelyclearcut,however, andin recentyearshavebecomeeven
lessso.A numberof highly innovativedictionarieshavebeendevelopedfor theInternetaspart
of lexicographicalor softwaredesignprojects,suchasTheFreeInternetLexiconandEncyclo-
pedia(a productof theDictionaryDevelopmentGroup), Collins Cobuild Students’Dictionary
Online(developedwith theSprachwissenschaftlichesInstitut,Ruhr-UniversitätBochum[Hoel-
ter/Wilkens1998]andWordNet(developedby the Cognitive ScienceLaboratoryat Princeton
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University[Miller 1998]).And whereasalmostall dictionaryapplicationson theInternetused
to be free,we arenow startingto seethe adventof Internetdictionariesby subscription- the
LongmanWebDictionary, like theOxford EnglishDictionary, becameavailableto thepaying
public in spring2000.

Dictionariesof a kind canalsobe purchasedaspart of online courseware.English language
teachingtextbooks,completewith glossaries,arebeingconvertedto cd-rom,or written espe-
cially for theelectronicformat,while onlinecoursewareoriginally developedfor internaluseis
now becomingcommerciallyavailable.

The past few yearshasalso witnessedthe spreadof learners’dictionariesfrom disk to the
Internet,startingwith the Collins Cobuild Student’s Dictionary Online in 1998,andfollowed
by theCambridge InternationalDictionariesOnline in 1999andtheLongmanWebDictionary
in 2000.

Only the PEDsremain,in fact, a distinct category. Thereis little evidenceof the transferof
lexicographicalmaterialfrom theInternetor cd-romsto thehandhelddevice,andthePEDdoes
not seemto havehadmuchinfluenceon thedesignof otherkindsof electronicdictionary. The
only majorlearners’dictionarypublisherto dabblein thePEDmarketsofarhasbeenLongman,
with theHandheldLongmanDictionaryof Contemporary English(marketedby Seiko in 1995).
PEDsmay be ignoredor regardedwith suspicionby someresearchersand membersof the
teachingprofession,but their portability andflexibility is exceptional,andthey mayultimately
replacehardcopy dictionariesentirely, as[Bolinger1990]predicted.

4 The skills of the electronic dictionary user

CanED usersrely on theskills they employ whenconsultingapaperdictionary, or aresomeof
theseskills irrelevantin anelectroniccontext, andarenew skills needed?

Thefirst, andperhapsmostfundamentaldictionaryskill is thatof selectinganappropriatedic-
tionaryfor agiventask,andin this respecttheadventof EDshasplacedmuchgreaterdemands
on dictionaryusers.Dif ferentdictionaryformatssuit differentlanguageactivities, sonow the
choiceis not justbetweena learners’dictionaryor anativespeakers’dictionary, generalor spe-
cialist, bi- or monolingual,but alsobetweena dictionarythat requiresaccessto a networked
computer, a dictionarywith hotlinksto a word-processingprogram,or a portabledictionaryto
consultwhile speakingandlistening,or while readinghardcopy text (theSeiko Quicktionary,
for example,sometimescalled"the readingpen",translatesandpronounceswordsscannedin
directly from theprintedpage).

Dictionaryskills bookstendto be linked to onespecifictitle, anddo not discusstheprosand
consof alternative publications.Neverthelessit is not hard to find comparative information
abouthardcopy dictionaries,asthey arewell known to teachers,reviewedin teachingjournals,
andavailablefor inspectionin bookshopsandlibraries.In contrastthereareveryfew sourcesof
unbiasedadviceavailableto thelanguagelearnerwho needsto selecttheright ED for thejob.

Dictionaryskills alsoinvolveanunderstandingof themicro- andmacro-structureof thedictio-
nary, its cross-referencingsystemandthecontentsof appendicesandstudypages.Thiskind of
knowledgeis particularlydifficult for anED userto acquirebecauseonly onescreenpagecan
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beviewedat a time, andthespreadof contentscanonly bevisualised,ratherthanviewedand
handledaswith a hardcopy book.SomeEDsprovide demonstrationtoursor "how to use"sec-
tions,but explanatorydocumentationtendsto bepoorcomparedto thelengthyfront matterof
hardcopy dictionaries.This is particularlytrueof thefirst generationof learners’dictionarieson
cd-rom,whichcamewith instructionleafletsof justa few pagesandgaveminimalexplanations
of complex searchprocedures(see,for example[Seedhouse1997]).

While someaspectsof dictionaryuseposeparticularproblemsfor ED users,otherskills which
are frequentlypractisedin dictionary workbooksand dictionary skills teachingsessionsare
moreor lessirrelevantto theprocessof ED consultation.ED usersdo not needto worry much
aboutalphabeticalorderingandletterdistribution,neitherdo they needto learnIPA if thedic-
tionaryoffersrecordedpronunciationsof all entrywords.Theability to identify theappropriate
form of the look-up item may not mattermucheither, asmany EDs accept"searchesby let-
ter" (type in thefirst letter(s),andselectfrom a list of lemmas),or "soundalike" searches,or
wildcards,andsomeautomaticallydisplaythelemmaof whatever inflectedform theusertypes
in. Instead,learnersneedto acquirethe skills to usethesedictionary functionscorrectly, as
they arenot alwaysobvious.In anexperimentcomparingOALD in hardcopy andon cd-rom,
for example,subjectsfailedto find appropriateheadwordsbecausethey hadkeyedin theexact
form of theword foundin their readingpassage,andignoredthebaseform which appearedin
aseparatewindow [Nesi forthcoming].

Electronicdictionaryuseis oftensoquickandconvenientthatthereis adangerthatuserswill be
lessinclinedto queryentryinformationor adjustits meaningaccordingto thecontext in which
thewordappears.[Taylor / Chan1994]foundthatsometeacherswereworriedthateasydictio-
naryaccesswould prevent thedevelopmentof their students’readingskills. Similarly [Sharpe
1995]commentson thepossibilitythatthemosteasilyextractedinformationmayrequireleast
thought,andbesoonestforgotten.Unthinkingacceptanceof dictionaryinformationis particu-
larly dangerouswhentheED is basedon an inaccurate,outdatedor limited source.Although
they arerarely thoughtof assuch,themostwidely usedEDsarethespellcheckersattachedto
our word-processingprograms,capableof creatingnonsenseof well-written text if their every
suggestionis activatedwithout query. In a recentsurvey of dictionaryskills training in higher
education,however, only oneout of 35 university lecturerinformantsnamedspellchecker use
asa trainingneed[Nesi1999b].

At thehighestlevel, dictionaryskills requireanunderstandingof theprinciplesandprocesses
of dictionarycompilation,andtheability to criticise andevaluatelexicographicalworks.Few
languagecourseshave the time to devote to this kind of study, althoughof coursemany pro-
fessionalsacquiresuchcompetencethroughexperience.Dictionarywriting projectshave been
positedasa meansof helpingschool-agechildrengainhigher-level dictionaryskills [Whitfield
1993,Departmentfor EducationandEmployment1998],andsuchprojectsareclearly much
easierto managewhencomputerresourcesareemployed.For onesuchschemetheAustralian
NationalUniversityencouragestheuseof Cardfile, a Microsoft WindowsApplication,to store
andedit dictionaryentries[SchoolsDictionaryProject1997].Thiscombinationof IT andlexi-
cographyseemsto beaveryappropriatewayto developthecritical andpracticalskills of future
generationsof electronicdictionaryusers.
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5 Prior studies of electronic dictionary use

The studyof electronicdictionaryuseis still in its infancy. Although [Roby 1999] reportsa
few 1980sexperimentsinvolving the useof online glosses,the linking of languagelearning
materialswith dictionary definitionsonly really becamefeasiblein the 1990s,as hypertext
becameastandardfeatureof computersystems.To date,mostED researchhasbeenconcerned
with the useof glossariesrelatingto modernlanguagecoursematerials,suchasthe German
Cyberbuch [Chun/ Plass1996],Spanishmagazinearticles[Aust etal 1993,Knight 1994,Roby
1999],andexcerptsfrom aFrenchnovel andpoem[Lyman-Hageret al 1993,Lomicka1998].

Theresultsof theseexperimentsstronglyfavour theuseof computer-basedlexical information.
In Knight’s study, for example,wheresubjectsreadtext with and without accessto online
glosses,thosewith glossestook longerto readthepassagebut achievedhighervocabulary and
readingcomprehensionscores.[Aust et al 1993 and Roby 1999] found that usersof online
glosseslookedup significantlymorewordsthansubjectswith hardcopy glosses,andalthough
in thesetwo studiesdifferencesin comprehensionscoreswere found to be insignificant,in
[Lyman-Hageret al 1993] thesubjectswho usedonlineglossingachievedsignificantlyhigher
vocabulary quiz scoresthanthoseusingglosseson paper. [Chun / Plass1996] and[Lomicka
1998]alsoexperimentedwith multimediaglossingonline,andfoundthataccessto glosseswith
still picturesaswell astext improvedword recall.

But althoughthesestudiespoint to the valueof creatinghyperlinkedglossesto key texts that
studentsarerequiredto studyin depth,they ignorethefactthatlanguageusersneedto decipher
many otherspokenandwritten texts which cannotpossiblybeglossedin advance.Dictionary
entriesdiffer from glossesin that they provide the word’s "signification",applicablein many
differentcontexts, ratherthanits "value"in a giventext [Roby 1999],but this meansthatinter-
pretationof a dictionaryentryis usuallyharderthaninterpretationof a textual gloss,involving
considerationof theword’sgrammaticalandsyntacticbehaviour, andpossiblysomeadjustment
of meaning.

Sofar therehave beenvery few studiesof ED use,however, to comparewith studiesof online
glossing.In onequalitativestudy[Guillot / Kenning1994]reporton thebehaviour of students
engagedin theuseof theRobertElectronique(1992).They notethat theelectronicformaten-
couragedexploratorybrowsingandmultiplesearches,andthey alsocommentonapedagogical
advantageof ED usein aclassroomsetting:on-screenlook up is amorepubliceventthanbook
consultation,providingopportunitiesfor teachersandfellow studentsto discussdictionaryentry
informationtogether.

Thefindingsof my recentstudyof theuseof OALD on cd-romandin bookform [Nesi forth-
coming]accordwith thoseof earlierexperiments.TheOALD definitionsonscreenandin print
wereidentical,yet theED userslookedupmorewords,foundtheprocesseasier, andweremore
satisfiedwith theirdictionaryconsultations.

Thesefirst studiesthusprovideconclusiveevidencefor thevalueof theelectronicmedium,but
have hardly begun to explore the potentialof this mediumto transformthe look-up process.
Researchinto theuseof glossinghaslargely concentratedon theeffectsof technologyandthe
developmentof online courseware,ratherthanthe effectsof definingstyle andentry organi-
sation;researchinto ED usehasfocusedon the comparisonbetweenexisting EDs and their
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paper-basedcounterparts,ratherthanthevalueof possiblealternativeapproachesto dictionary
design.Electronicdictionariesarecertainlycapableof offeringtheuserchoicesof sourcemate-
rial, searchroutes,andlevel of detail[Leech/ Nesi1999],yetwestill know little of thebenefits
of differentpotentialoptions.An exciting new mediumdemandscreative new approachesto
dictionarydesign,andmorethoroughexplorationof dictionaryusers’wantsandneeds.
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