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Abstract
This papet reportstheeffectsof threedifferentelectronidnterfaceson EFL learnerslook-upbehaiour.

Subjectperformedanguagdasksunderthreeconditionswith apaperdictionary atraditionalelectronic
dictionary andtwo non-traditionaklectroniadictionaries Statisticallysignificantdifferencesn usewere
recorded.

1 Background

Electronicdictionarie$ have beenincreasinglyaccessiblgo languagelearnersrecentlyand
their pedagogicapotentialis too greatto beignored[NESI 1999]. Thereseemdo be consid-
erableadantagen electronicdictionariesover paper(or hard-copy) dictionaries A variety of
searchfunctions(thusfasterlook-up), links with multimediafiles (e.g. soundsand pictures),
virtually no spacdimitation (thusextra examplesanddatabases)inks with othersoftware,and
portability (in the caseof hand-helddictionaries)are a few examplesof thoseadwantagesin
relationto vocalulary learning,it is still anempiricalquestionwhetherfastsearchings really
adwantageouso the learningprocesgqsee,however, the positive findingsin [Guillot/ Kenning
1994]). In spite of the doubtthat languageteachersxpress,however, thereis evidencethat
mary studentgpreferto have electronicformatbecausét is muchquicker andeasierto look up
words[TaylorandChan1994].

From lexicographicalviewpoints, one of the differencesbetweenhard-coy dictionariesand
electroniadictionarieds thattheformerhasonly alinear, non-hierarchicamicrostructurevhile

thelatter hasa hierarchicallayeredpresentationThe paperdictionaryhasits own microstruc-
ture,but it mustinevitably presengll theinformationin alinearorderonthesamedevel (unless
usingdifferenttypesetsor colours).Electronicdictionaries,on the otherhand,canhandlein-

formationin a moreflexible way. For example,they canpresentwvord sensedirst, followedby

examplesor usagenotescalledup from amenuWhile restrictinginformationis possiblevia lay-

eredpresentationafull-text searchcantreatthe entiredictionaryasonewholetext. Dictionary-

publishinghousesaretrying to exploit thesefunctionsto thefull andseveraldifferentinterfaces
of electronicdictionariesnowavailable. Therehasbeenvery little researchhowever, into the

effectsof thosedifferentinterfaceson performingdifferentlanguageasks.

| have madea seriesof studieson dictionaryuserinterface[cf. Tono1984,1992]inhard-coy
dictionaries,in which severalinterestinguserhabitshave beenidentified. A gapexistsin the
guantity of researchavailable for the evaluationof electronicdictionary interfaces.In an at-
temptto bridgethe gap,the presentstudyinvestigatesvhetherdifferentelectronicdictionary
interfaceswould affect the performancen differentlanguageasks.
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2 Method

2.1 Overview

The presentstudyinvestigated_2 learnergf dictionaryuseandthreefactorsthat mightinflu-
enceit — theinterbcesof electronicdictionaries lJanguageasks,andrepeatedexposureto the
interface.Five Japanes®A studentsat LancastetUniversity participatedin the study They
worked on threesetsof languagetasks:first, with a paperdictionary secondand third, with
threedifferentelectronicdictionaries Eachsetinvolved differentlanguageaskssuchasword
andphrasdook-up,L1-L2/ L2-L1 translationandparagraphieconstruction.

2.2 Research questions

Thepresenstudyaddressethefollowing researctguestions:

a) Isthereasignificantdifferencan look-upeaséetweermpaperandelectroniadictionaries?

b) Isthereasignificantdifferencein look-up easebetweerdifferentinterfacesof electronic
dictionaries?

c) Isthereasignificantdifferencen look-upeasebetweenanguagdasktypes?s thereary
interactioneffect betweertasktypesandelectronicdictionaryinterfaces?

d) Is therea significantdifferencein look-up easewhenthe subjectsare more exposedto
oneparticulardictionaryinterface?

2.3 Variables
2.3.1 Independent variables

Therewerethreeindependentariables:

1) Dictionaryinterfaces# levels[Paper/ED: traditional/ED: parallel/ED: layered].
2) Languagedasks:

a) Outof contet: simplelook-up[singlewords/derivatives/idioms & compounds]
b) In contet: translation& readingcomprehensiofor paragrapheconstructioriask
c) Receptvevs. productveskills [L1-L2/ L2-L1]

3) Exposureo thedictionary:2 levels[no exposurefepeatedxposure]

It is necessaryo elaborateon the interfacesof electronicdictionaries.

(a) Thetraditionalinterface:
Informationis providedin a similar way to thatina paperdictionary Idiomsandphrasal
verbsare listed after the list of translationequivalentsand illustrative examples.This
type of electronicdictionarieshasbeenmost popular for it is easyto import the dic-
tionary file into an electronicformat. For this interface,the Shagakukan$ Progressive
English-Japanese/dpanese-EnglisbBictionary built into the MicrosoftBookshel{1996
Microsoft) werechosen.
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(b) Theparallelinterface:

Information is provided in a parallel bilingual translationformat. All the words and
phrasesincluding phrasalverbs,compoundsijdioms and collocations,are locatedsep-
aratelyin individual entrieswith their translationequvalentsin a parallel format. For
this interface,the sharevare PersonalDictionary for Windows(PDIC) was choserwith
a freely availabledictionarycalled"Eijir o". This dictionarywascompiledoy a group of
volunteertranslatorswho donateall the translatedexample words and phraseslit has
currentlymorethan800,000separatétemsin thedictionary For L1-L2 translationone
shouldusethe functionto searctstringsin thetranslationequivalencesectior.

(c) Thelayeredinterface:

Informationis organisedoy a tab menu.The microstructurds organisedn sucha way
that differentinformation appearon a differenttab sheet.For example,the dictionary
usedfor this study the Kenkyushas College LighthouseEnglish-apaneselapanese-
EnglishDictionary aspartof Dr. Eye (1998 InventecElectronics)hasthreetabsin one
entry*. The first tab sheethasbasicinformation suchasthe entry word, pronunciation,
conjugationandalist of translatiorequivalentswith illustrative examplesThesecondab
hasotherextra informationsuchasusagenotes,collocationpatternssynorym/antorym,
andderivative forms. Thethird tabsheetcontainadiomsandphrasalerbs.

In orderto provide the base-linedata,two paperdictionaries(Kenkyushas College Lighthouse
English-apaneseDictionary and Shayakukans ProgressiveJapanese-English Dictionary)
wereusedfor the controlconditions.

2.3.2 Dependent variables

Thedependentariablewasdefinedasthemeanlengthof time (sec)takenfor accessingorrect
information. Correctinformation meansa choice of acceptabldranslationequivalentsfor a
looked-upword. In this study look-up easewasequatedwith the speedat which the subjects
foundtheinformationthey needed.

2.4 Subjects

Five Japanes&FL studentsstudyingin the MA programmeat LancasterUniversity agreed
to participatein the study Due to the restrictionsof thehardvare ervironmentin which this
studywasconductedthe numberof the subjectsvasvery modestHowever, the researctwas
carefullydesignedsothatsufficient numberof obsenationscould be madefor eachdictionary
interfaceanddifferentlanguageasks.

25 Materials

Threesetsof dictionarylook-up taskswere preparedn the presentstudy Languagetasksfor
eachsessiorarethefollowing® (E standsfor English;Jfor Japanese):

(a) Sessiorll: with paperdictionaries
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(i) Lookingup singlewordsoutof context (10 words:E — J)

(i) Lookingupidiomsandcompound®utof context (10 phrasesg — J)
(i) L2-L1 translation(10 sentencesE — J)
(iv) Lookingup singlewords/phraseg5 outof context; 5in context: J— E)

(b) SessiorR: with electronicdictionaries

() Lookingup singlewordsandderiatives(pre-selected)
(10wordsperdictionary:E — J)
(ii) Lookingupidiomsandcompoundgpre-selected)
(10 phrasegerdictionary:E — J)
(i) L2-L1 translation(2 sentenceperdictionary:E — J)

(c) SessiorB: with electronicdictionaries

(i) Lookingupsinglewordsandphrasegpre-selected3 wordsperdictionary:J — E)
(i) Lookingup singlewordsandphrasegpre-selected)
(9 words/phraseperdictionary:E — J)
(i) Paragraphreconstructiorfusingtheir favourite dictionaries)
(iv) L1-L2 translation(3 sentencewvith their favourite dictionaries:J — E)

3 Procedures

The subjectswvereindividually askedto visit the researches office andworked on thefirst set
of taskson paper After the first sessiongachsubjectwas asked to fill in the questionnaire.
Thefollowing two sessionsveredoneon the computerat oneweekintervals. At the beginning
of the secondsessionthe subjectswvereprovided with detailedinstructionson the useofthree
differentelectronicdictionaries After 5-minutepracticefor eachdictionary they wereaslkedto
work onthetasks.

The subjects’look-up processvasrecordedusinga Microsoft Camcorderwhich enabledme
to recordthe entireoperationson the PC screerandsare themasAVI files. The subjectsvere
asledto usea mouseto point wherethey werelooking andreading,which madesurethatthe
recordingcouldreproducehe subjects’eye movementsTherewasno fixedtime limit for each
task.Thesubjectsvereencouragedo work on thetaskasnormallyaspossible.

4 Data Analysis

Therecordednovie fileswereanalysedarefullyto obtainthelist of wordslookedup. For each
look-upword or phrasethetime takenfor look-upandaccurag ratewerecalculatedThemean
lengthof timetakenfor correctretrieval ofsinglewords,derivatives,idiomsandcompoundsvas
calculatedfor eachsubjectusingeachof thethreedifferentelectronicdictionaries.In the case
of translationtasks,time takenfor eachlook-up andaccurag rate of look-up werecalculated.
UnivariateANOVA andpost-hodestswereconductedn dependenineasuresghe meanlength
of time andthe accurag raterespectrely. Someitemsdeliberatelyappearedn morethantwo
sessiongor the purposefcomparisonFor thoseitems, GLM Repeatedleasuresvere per
formed.
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5 Resultsand Discussion

As spacsas limited, | will concentrat®ntheresultsof look-upfor wordsandphrasesn English
out of context. Thefull resultsof the study includingthe analysisof translationtasks,will be
reportedatthe congressMeansandstandardieviationsfor eachdictionarytypewith tasktypes

(singlewords,idioms/compoundgjerivatives)areshaovn in Tablel.

Dictionary type Task type Mean Std. Deviation
paper single word(E) 17.0264 7.6200 50
idioms/compounds(E) 38.4100 26.7154 50
Total 27.7182 22.3038 100
ed:traditional single word(E) 6.8260 3.6208 25
idioms/compounds(E) 32.5780 32.4699 25
derivatives 18.4416 26.0152 25
Total 19.2819 26.0397 75
ed:parallel single word(E) 4.6636 3.4573 25
idioms/compounds(E) 14.2124 12.6359 25
derivatives 7.2060 4.5106 25
Total 8.6940 8.8759 75
ed:|ayered single word(E) 5.5644 1.7530 25
idioms/compounds(E) 22.6996 15.6037 25
derivatives 10.0708 4.8260 25
Total 12.7783 11.8670 75

Figurel: Descriptve Statisticsof Look-up Time

Table2 shaws the resultsof the univariateANOVA. Let me briefly summarisehe findingsby
reviewing eachhypothesisn the presenstudy.

° Hé: Thee is no significantdifferencein look-upeasebetweermpaperand electionic dic-
tionaries

The averagetime taken for look-up in paperdictionarieswas significantly longerthan
the time taken in the caseof electronicdictionaries(Tukey HSD: papervs. traditional
= 8.44**; papervs. parallel = 19.02**; papervs. layered= 14. 94**). As far asthe
macrostructurés concernedtheresultssubstantiat¢éhe claim thatelectronicdictionaries
provide quicker accesgo thetargetentrythanpapemedium.

HZ: Theris no significantdifferencein look-upeasebetweertifferentinterfacesof elec-
tronic dictionaries

As shavnin Table2, themaineffect of threetypesof electronicdictionaryinterfacesvas
statisticallysignificant.All post-hodestcomparisongTukey HSD, Schefe, Bonferroni,
LSD) foundthe differencebetweenthe traditionalandthe layeredinterfacesto be non-
significantandthedifferencebetweerthetraditionalandtheparallelinterfacessignificant
oneverymeasureThefindingssuggesthattheparallelinterfaceallowsfastersearchthan
theothertwo interfaces.
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Source Type lll Sum df Mean Square F Sig.
of Squares

DICTYPE 14881.153 3 4960.384 17.161** .000
TASKTYPE 19778.898 2 9889.449 34.214** .000
DICTYPE * TASKTYPE 1939.254 5 387.851 1.342 .246
Error 90760.947 314 289.048

Tota 238305.640 325

Corrected Total 133782.558 324

Figure2: Resultsof UnivariateANOVA DependenVariable:Time;** p <.01

HS: Thee is no significantdifferencein look-upeasebetweernanguage tasktypes.Ther is no
interactioneffectbetweertasktypesandelectonic dictionaryinterfaces.

The main effect of the tasktype wasalsosignificant.Post-hoaccomparisongound thatidioms

and compoundgook significantly more time to look up than single words and compounds,
which is not very surprising,consideringthe compleity of looking up multi-word units. The

interactionof dictionarytypesandtasktypeswasnon-significantFigurel shovsthe estimated
mamginal meansof time in relationto task typesand dictionary types.The parallelinterface
seemedo bequickerin thecaseof complec search.

Estimated Marginal Means of Time
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Figure3: Estimatednaginal meansof time

While thefinal resultsof the studywill be reportedat the Congressthe findingsbasedon the
meaningsearclof predetermineavordsandphrasesndicatethatthesubjectdoundinformation
more quickly in the parallelinterfacethan the traditional or layeredinterfaces.The parallel
interfaceis especiallyeffective in the caseof deriatives,idiomsandcompoundswhichrequire
the users prior knowledgeof microstructureof the entry If the microstructurewasdiferent
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from whatthe usersexpectedthey becameconfuseandendedup makingavery slow search.
Sincethe parallelinterfacedoesnot have a complicatednternalorganisationwithin the entry;
searchspeeds significantlyincreased.

Although empiricalresearctof electronicdictionaryuseis still in its infangy, it is alsoa very
promisingresearcharea.The interfaceof electronicdictionariescanbe muchmoreeasilyre-
vised andimpraed thanthat ofpaperdictionaries,andthiswill facilitate researchnto various
radicalinterfaceswhich otherwisecannotbe realisedin paperdictionaries.Electronicdictio-
nariesseemalreadyto be on the way to becominga preferredalternatve to the ‘fat’ dictionary
in print [Nesi 1999:65]. Furtherresearcltoulddramaticallyymprove the potentialof electronic
dictionariesfor languagdearners.

Notes

1| wishto thankHilary Nesifor readingthe draftandmakinga numberof helpful suggestions.

2In this paper | will dealwith CD-ROM dictionariesonly, althoughl amawarethathand-heldelec-
tronic dictionariesarebecomingincreasirg popularamongyounglanguagdearners.

3Thereis a Japanese-Engligtictionaryavailablefor PDIC, which | couldnot obtainin time for this
researchThusl asledthesubjectdo usethe searchunction.

“4In Dr. Eyg only the English-Japanesdictionarysectionhasthe tab sheetinterface. The Japanese-
Englishdictionaryhasatraditionalsingle-pagénterface.

SDetailsof thetaskscanbe obtainedrom my web page(http://wwwlancs.ac.uk/postgdtono).

5The resultsof Hypothesis4 cannotbe discussecherefor lack of space.The full resultswill be
reportedatthe congress.
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