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Abstract

Thepaperinvestigatesncidentalvocalulary acquisitionin two readingconditionswhenunknavn words
areencountereth apapettext andglossedn themangin, andwhenthey arereadon computeiscreerand
explainedin anelectronicdictionary Two groupsof adultlearnersof Englishasa foreignlanguagepne
in eachcondition,wereunexpectedlytestedon comprehensioonf 10 low frequeng words,immediately
afterareadingtaskandtwo weekslater The'electronictext group’ performedsignificantlybetterthan
the’papertext group’. Long termretentionwasalsoaffectedby thetype of informationlookedup in the
electronicdictionary

1 Background

At theEURALEX symposiumn Zurich,HenriBejointstatedhatif dictionariesareinstruments
for theacquisitionof meaning,'the processemainssomysterioughatone'srecommendations
cannotreally be basedon scientific evidence"(ZuriLEX '86 Proceedingsp. 146). Fourteen
yearslater, thereis a body of studies,albeita modestone,which hasinvestigatechow much
vocahulary is acquiredncidentallywhenlearnersconsultadictionaryduringareadingactwity.
The conclusionthatseemdo have emepgedis that peoplewho usea dictionaryalmostalways
acquiremorewordsthanpeoplewhoreadwithoutadictionary Withoutadictionary readersap-
proachthe unknowvn vocalulary througha combinationof guessingandignoringthe unfamiliar
words.If wordsignored,i.e. unattendedo, they areunlikely to be rememberedf guessings
attemptedit cannotalwaysbe carriedout, which leadseitherto nonretentionof theword or to
retentionof incorrectmeaningf it wasguessedncorrectly(Laufer1997).0n the otherhand,
whenwordslooked up in a dictionary someof themareretained(Luppeskuand Day 1993,
Knight 1994).Lookedup wordswereshownn to berememberetbetterthanwordsinferredfrom
context (Mondria1993),or wordswhosemeaningis givenby the teacher(Hulstijn, Hollander
andGreidanusl996).

The adwent of electronicdictionarieshas raisedthe inevitable questionwhetherelectronic
dictionarieshave a similar effect to that of paperdictionariesand glossesand what type of
electronic glossing techniqueswill producethe best resultsin vocahulary learning. Most
studies,however, comparedhe effect of differenttypesof glosseqpaper electronictextual,
electronigpictorial, electronicandvideo)onreadingcomprehensiortranslationpnthenumber
of wordslookedup by thelearnersthelengthof time ontaskandthe effect of glosstypeonthe
reportedsatistictionof dictionaryusers(Leffa 1992,Roby 1991,1999, Aust, Kelly andRoby
1993,Lomicka1998,Nesi1999).Fewer studiesnvestigatedncidentalvocalulary learningvia
computerglossegfChunandPlassl996,Plass Chun,MayerandLeutnerl1998,Lyman-Hager
Davis, Burnett and Chennault1993, Laufer and Hill 2000), and, to my knowledge, only
Lyman-Hagetet al. (1993) specificallycomparedvocalulary retentionresultingfrom the use
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of paperandelectronicdictionaries.And yet, researchindhe effect of electronicdictionaries
on vocalulary learningis importantasit may influencepedagogicatlecisionswith regardto
recommendationsf dictionariesfor learners.

2 Thestudy

2.1 Research questionsand test items

Thepapelinvestigatesncidentalvocalulary acquisitionduringareadingtaskin two conditions:
paperglossconditionandelectronicglosscondition.It addressesvo questions:

1. Whichtypeof gloss,paperor electronicwill resultin higherscoresonvocahulary learn-
ing test?

2. Whichtypesof lookedup informationin theelectronicdictionary(L1 translation.2 def-
inition, exampleof usagepr combination®f these)areassociateavith bettervocalulary
learningscores?

Ten low frequeng words and expressionsvere selectedfor investigation:rigmarole, wrath,
grist, not onewhit, sanitise privy to, morally derelict, curb, inflammatory deeplyingrained.
In this study vocalulary learningwas consideredo be the recall of word meaning.The tar-
getwordswere pre-testecbn a groupsimilar to the experimentalgroupandwere foundto be
unfamiliar.

2.2 Subjectsand procedure

The subjectsweretwo parallelgroupsof advanceduniversity learnersof Englishasa foreign
languagen Israel,onegroupin eachcondition. Studentsn conditionone (n=31), the paper
glosscondition,receveda 621 word text anda setof ten multiple choicecomprehensioques-
tions. Thetentargetwordswerehighlightedby beingtypedin bold print andglossedn L1 on
the mamgin of thetext. The taskof the studentsvasto readthe text andanswerthe ten com-
prehensiomuestions.Studentsin condition two (n=24), the electronicdictionary condition,
readthe sametext on computerscreerandansweredhe sametencomprehensioguestionon
paper The target wordswere highlighted. The learnersweretold that, in the courseof read-
ing, they couldlook up informationaboutthe highlightedwordsby clicking on themwith the
mouseandthenchoosehe optionsor optionsthatwould bestclarify the meaningof the word
in the text. Whenever the word was clicked on, a window appearedn the screenwith 3 op-
tions: translation,definitionin English, examplesof usage.The threemain optionsand their
variouscombinationofferedsevenlook up possibilities(translation+ definition, translation+
example,definition+example,etc.).In practice however, only 3 look up patternsvereselected
by studentstranslationonly, translation+ definition, translation+ definition + example.Stu-
dentscould returnto look up the sameword asmary timesasthey wished.While they were
looking up thewords,thelog wasrecordingevery mouseclick. Theresultsscreenavailableto
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researcherenly) displayedhefollowing information:which wordswereselectedyhatdictio-
nary informationwaslooked up, the numberof timeseachword was selectecandhow much
time wasspenton theentiretask.

After the completionof the task,the work sheetswere collectedandthe studentsvere unex-
pectedlygivenallist of thetentargetwordsandaskedto provide the L1 equivalentsor English
explanationsfor thesewords. Two weekslater, the sametestwas repeatedThe scoringwas
doneasfollows: aword thatwasnot translatedpr translatedvrongly receved zeropoints. A
correctresponseeceved 2 points. A semanticallyapproximateresponseeceved one point.
Thus,astudentcouldreceve amaximumof 20 points(10 wordsx 2 points)if all theresponses
werecorrect.

While thetestsprovideduswith theretentionscoresthelog files shovedwhich look up options
wereselectedor which word, andhow eachoption contributedto word retention,i.e. whether
thelookedup word waslaterretained.

3 Resaults

The differencebetweenpaperand electronicdictionary (researchguestionl) was examined
by comparingthe meanvocalulary retentionscoresof thetwo groups.Table1 presentsnean
retentionscoreson theimmediateandthe delayedtestsandthe t- testsresultscomparingthe
meansgn thetwo conditions.Table2 presentsheabove resultsaswell. Thistime, however, the
retentionscoresof the electronicgroupwere calculatedor wordswhich werelookedupin L1

only. This wasdonein orderto eliminatethe variableof additionalL2 dictionaryinformation
whichwasavailablein the electronicgloss,but notin the papergloss.Of the 24 studentsn the
electronicglosscondition,17 usedHebrav glosseonly.

Papergloss Electronicgloss| Difference
(n=31) (n=24)
Immediaterecall | M=3.87(19%) | 17.52(87.6%) | T=9.66
Sd=4.19 Sd=4.29 p<.00001
Delayedrecall M=0.88 4.8(24%) T=3.9
Sd=1.72 Sd=3.6 p,.001

Table 1: Paperandelectronicglossesthe effect on word retention— All electronicdictionary
selectiongMaximumretentionscore= 20)

Tablesl and2 shaw thatboth on theimmediaterecalltestandthe delayedtest,the computer
groupachieved significantly higherretentionscoreshanthe paperglossgroup. This wastrue
for learnerswho consulteda variety of dictionaryinformationandfor learnerswho consulted
L1 glosseonly.

Theeffectof selectedlictionaryinformationonlearning(researclyuestior?) wasexaminedby
comparingword retentionscoresn all the look-up patternsFor eachword, we calculatedthe
numberof timesit waslookedup in eachof the 3 patternghatstudentsadoptedi 1 only, L1 +

851



Proceedingsf EURALEX 2000

Papergloss Electronicgloss| Difference
(n=31) (n=17)
Immediaterecall | M=3.87(19%) | 14.59(73%) T=10.72
Sd=4.19 Sd=4.65 p<.00001
Delayedrecall M=0.88(4%) | 3.82(19%) T=2.94p
Sd=1.72 Sd=3.52 p<.05

Table2: Paperandelectronicglossesthe effect on word retention— Only L1 selection

L2 definition,andL1 + L2 definition+ L2 example.Thenthe numberof correcttestresponses
wascalculatedor eachpatternandcorvertedinto percentage.

Table3 presentghe following information:the meannumberof look upsin eachof the three
look up patterndor all thewords;the meanretentionpercentage,e. the percentagef correct
testresponsefor eachlook up patternitheresultsof ANOVA comparingtheretentionscoreof
threelook up patternsThemaximummeanof look upsperoptioncouldbe24,if all 24 students
lookedup all the 10 wordsusingthis option.

Dictionary L1+ L1+

information L1 only L2 definition | L2 definition | Difference
look up +L2 example

Meannumberof | 14.3 1.1 0.4

selections

Retentiorrate M=82.91% | M=90% M=100% F=0.9
Immediaterecall | Sd=14.45% Sd=20% Sd=0% Not significant
Retentiorrate M=27.09% | M=0% M=100% F=18.5
Delayedrecall Sd=23.24% Sd=0% P<001

Table3: Look up patternsandword retention

Table3 shavs thatthe preferreddictionarylook up patternis translationof the unknovn words
(14.3out of 24). The immediaterecall doesnot seemto be significantly affectedby the type
of information selectedeven thoughthe scoresare higher for words looked up in both lan-
guagesThelong termrecall scores, however, aresignificantlyhigherwhena combinationof
translationdefinitionandexampleis selected.

4 Conclusion

In thetwo researcltonditions the new wordswerehighlightedin thetexts thusdrawing learn-
ers’ attentionto them.And yetwordslookedup in anelectronicglosswereretainedoetterthan
wordsglossedn the mamgin of thetext. Why is anelectronicglosssuperiorto a paperglossfor
acquiringnew vocahulary? Onereasonmay have to do with the visualimpactproducedby a
wordwhichembeddedh awindow andappearsn aprominentpositiononthecomputerscreen.
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A mamginal glossin a papertext may not have the sameprominenceandmay thereforefail to

createamemorytraceto theword. Anotherexplanationrelatesto the’involvementhypothesis’
proposedby Laufer and Hulstijn (forthcoming2001). The hypothesisstatesthat taskswhich

createa needfor aword, elicit searchor its meaningand’evaluation’ (decisioninvolving pro-

cesse®f selectiorandcombination)will have a bettereffect on theretentionof thewordsthan
taskswhich do not inducethe threeabove mentionedelementsof involvement.In our study

the papergroupdid not have to searchor the meaningf thewordsasthesewereprovidedin

the mawgin. The computergroup,on the otherhand,wasactively involvedin searchingor the
meaningof thetargetwords.

With regardto theeffect of look up patternsonlearning,it is sometimeslaimedthatmultiplic-

ity of information (translation definition,example)may provide severalretrieval routesto the
wordsandwould thereforebenefitretention(cf. Plasset al 1998). Our resultswhich seemto

supportthis position,should,neverthelessbeinterpretedvith caution.Thoughtthedelayede-

call scoresverehighestin L1+definition+examplecondition,this look up patternwasobsened

only with two words (out of 10) and4 studentgout of 24). Furthermorewordslooked up in

L1 + L2 definition were not rememberedt all on the delayedtestwhile wordslooked up in

L1 only wererememberedn 27% of casesThe dataof the studytogetherwith the resultsof

Laufer and Hill (2000)suggesthat, in mostcasescombiningdictionaryinformationin two

languageseinforcegetention.The beneficialeffect of this combinatiormaylie in therichness
of semanticencoding;it may lie in the prolongedattentionthat multiple itemsof information
require;or it maylie in both.
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