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Abstract
Thepaperinvestigatesincidentalvocabularyacquisitionin two readingconditions:whenunknown words
areencounteredin apapertext andglossedin themargin,andwhenthey arereadoncomputerscreenand
explainedin anelectronicdictionary. Two groupsof adultlearnersof Englishasa foreignlanguage,one
in eachcondition,wereunexpectedlytestedon comprehensionof 10 low frequency words,immediately
aftera readingtaskandtwo weekslater. The ’electronictext group’ performedsignificantlybetterthan
the’papertext group’.Long termretentionwasalsoaffectedby thetypeof informationlookedup in the
electronicdictionary.

1 Background

At theEURALEX symposiumin Zürich,HenriBejointstatedthatif dictionariesareinstruments
for theacquisitionof meaning,"theprocessremainssomysteriousthatone’s recommendations
cannotreally be basedon scientific evidence"(ZüriLEX ’86 Proceedings:p. 146). Fourteen
yearslater, thereis a body of studies,albeit a modestone,which hasinvestigatedhow much
vocabulary is acquiredincidentallywhenlearnersconsultadictionaryduringareadingactivity.
Theconclusionthatseemsto have emergedis thatpeoplewho usea dictionaryalmostalways
acquiremorewordsthanpeoplewhoreadwithoutadictionary. Withoutadictionary, readersap-
proachtheunknown vocabulary throughacombinationof guessingandignoringtheunfamiliar
words.If wordsignored,i.e. unattendedto, they areunlikely to beremembered.If guessingis
attempted,it cannotalwaysbecarriedout,which leadseitherto nonretentionof thewordor to
retentionof incorrectmeaning,if it wasguessedincorrectly(Laufer1997).On theotherhand,
whenwords looked up in a dictionary, someof themareretained(LuppeskuandDay 1993,
Knight 1994).Lookedupwordswereshown to berememberedbetterthanwordsinferredfrom
context (Mondria1993),or wordswhosemeaningis givenby theteacher(Hulstijn, Hollander
andGreidanus1996).

The advent of electronicdictionarieshas raisedthe inevitable questionwhetherelectronic
dictionarieshave a similar effect to that of paperdictionariesand glossesand what type of
electronic glossing techniqueswill producethe best results in vocabulary learning. Most
studies,however, comparedthe effect of different typesof glosses(paper, electronictextual,
electronicpictorial,electronicandvideo)onreadingcomprehension,translation,onthenumber
of wordslookedupby thelearners,thelengthof timeontaskandtheeffectof glosstypeonthe
reportedsatisfactionof dictionaryusers(Leffa 1992,Roby1991,1999,Aust, Kelly andRoby
1993,Lomicka1998,Nesi1999).Fewerstudiesinvestigatedincidentalvocabulary learningvia
computerglosses(ChunandPlass1996,Plass,Chun,MayerandLeutner1998,Lyman-Hager,
Davis, Burnett and Chennault1993, Laufer and Hill 2000), and, to my knowledge, only
Lyman-Hageret al. (1993)specificallycomparedvocabulary retentionresultingfrom the use
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of paperandelectronicdictionaries.And yet, researchingthe effect of electronicdictionaries
on vocabulary learningis importantas it may influencepedagogicaldecisionswith regardto
recommendationsof dictionariesfor learners.

2 The study

2.1 Research questions and test items

Thepaperinvestigatesincidentalvocabularyacquisitionduringareadingtaskin twoconditions:
paperglossconditionandelectronicglosscondition.It addressestwo questions:

1. Which typeof gloss,paperor electronic,will resultin higherscoresonvocabulary learn-
ing test?

2. Whichtypesof lookedupinformationin theelectronicdictionary(L1 translation,L2 def-
inition, exampleof usage,or combinationsof these)areassociatedwith bettervocabulary
learningscores?

Ten low frequency wordsandexpressionswereselectedfor investigation:rigmarole, wrath,
grist, not onewhit, sanitise, privy to, morally derelict, curb, inflammatory, deeplyingrained.
In this study, vocabulary learningwasconsideredto be the recall of word meaning.The tar-
getwordswerepre-testedon a groupsimilar to theexperimentalgroupandwerefound to be
unfamiliar.

2.2 Subjects and procedure

Thesubjectsweretwo parallelgroupsof advanceduniversity learnersof Englishasa foreign
languagein Israel,onegroup in eachcondition.Studentsin conditionone(n=31), the paper
glosscondition,receiveda621word text andasetof tenmultiplechoicecomprehensionques-
tions.Thetentargetwordswerehighlightedby beingtypedin bold print andglossedin L1 on
the margin of the text. The taskof the studentswasto readthe text andanswerthe ten com-
prehensionquestions.Studentsin condition two (n=24), the electronicdictionary condition,
readthesametext oncomputerscreenandansweredthesametencomprehensionquestionson
paper. The target wordswerehighlighted.The learnersweretold that, in the courseof read-
ing, they could look up informationaboutthehighlightedwordsby clicking on themwith the
mouseandthenchoosetheoptionsor optionsthatwould bestclarify themeaningof theword
in the text. Whenever the word wasclicked on, a window appearedon the screenwith 3 op-
tions: translation,definition in English,examplesof usage.The threemain optionsandtheir
variouscombinationsofferedsevenlook up possibilities(translation+ definition,translation+
example,definition+example,etc.).In practice,however, only 3 look uppatternswereselected
by students:translationonly, translation+ definition, translation+ definition + example.Stu-
dentscould returnto look up the sameword asmany timesasthey wished.While they were
lookingup thewords,thelog wasrecordingeverymouseclick. Theresultsscreen(availableto
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researchersonly) displayedthefollowing information:whichwordswereselected,whatdictio-
nary informationwaslookedup, the numberof timeseachword wasselectedandhow much
timewasspenton theentiretask.

After the completionof the task,the work sheetswerecollectedandthe studentswereunex-
pectedlygivena list of thetentargetwordsandaskedto provide theL1 equivalentsor English
explanationsfor thesewords.Two weekslater, the sametestwasrepeated.The scoringwas
doneasfollows: a word thatwasnot translated,or translatedwrongly receivedzeropoints.A
correctresponsereceived 2 points.A semanticallyapproximateresponsereceived onepoint.
Thus,astudentcouldreceiveamaximumof 20points(10wordsx 2 points)if all theresponses
werecorrect.

While thetestsprovideduswith theretentionscores,thelog filesshowedwhichlook upoptions
wereselectedfor which word,andhow eachoptioncontributedto word retention,i.e. whether
thelookedupword waslaterretained.

3 Results

The differencebetweenpaperand electronicdictionary (researchquestion1) was examined
by comparingthemeanvocabulary retentionscoresof the two groups.Table1 presentsmean
retentionscoreson the immediateandthe delayedtestsandthe t- testsresultscomparingthe
meansin thetwo conditions.Table2 presentstheaboveresultsaswell. This time,however, the
retentionscoresof theelectronicgroupwerecalculatedfor wordswhich werelookedup in L1
only. This wasdonein orderto eliminatethevariableof additionalL2 dictionaryinformation
whichwasavailablein theelectronicgloss,but not in thepapergloss.Of the24 studentsin the
electronicglosscondition,17usedHebrew glossesonly.

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

Table1: Paperandelectronicglosses:the effect on word retention– All electronicdictionary
selections(Maximumretentionscore= 20)

Tables1 and2 show thatbothon the immediaterecall testandthedelayedtest,thecomputer
groupachievedsignificantlyhigherretentionscoresthanthepaperglossgroup.This wastrue
for learnerswho consulteda varietyof dictionaryinformationandfor learnerswho consulted
L1 glossesonly.

Theeffectof selecteddictionaryinformationonlearning(researchquestion2) wasexaminedby
comparingword retentionscoresin all the look-uppatterns.For eachword, we calculatedthe
numberof timesit waslookedup in eachof the3 patternsthatstudentsadopted:L1 only, L1 +

851



Proceedingsof 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: Paperandelectronicglosses:theeffecton word retention– Only L1 selection

L2 definition,andL1 + L2 definition+ L2 example.Thenthenumberof correcttestresponses
wascalculatedfor eachpatternandconvertedinto percentage.

Table3 presentsthe following information:themeannumberof look upsin eachof the three
look up patternsfor all thewords;themeanretentionpercentage,i.e. thepercentageof correct
testresponsesfor eachlook uppattern;theresultsof ANOVA comparingtheretentionscoresof
threelook uppatterns.Themaximummeanof look upsperoptioncouldbe24,if all 24students
lookedupall the10 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
Retentionrate M=82.91% M=90% M=100% F=0.9
Immediaterecall Sd=14.45% Sd=20% Sd=0% Not significant
Retentionrate M=27.09% M=0% M=100% F=18.5
Delayedrecall Sd=23.24% Sd=0% P� 001

Table3: Look uppatternsandword retention

Table3 shows thatthepreferreddictionarylook uppatternis translationof theunknown words
(14.3out of 24). The immediaterecall doesnot seemto be significantlyaffectedby the type
of information selectedeven thoughthe scoresare higher for words looked up in both lan-
guages.Thelong termrecallscores, however, aresignificantlyhigherwhena combinationof
translation,definitionandexampleis selected.

4 Conclusion

In thetwo researchconditions,thenew wordswerehighlightedin thetexts thusdrawing learn-
ers’ attentionto them.And yet wordslookedup in anelectronicglosswereretainedbetterthan
wordsglossedin themargin of thetext. Why is anelectronicglosssuperiorto apaperglossfor
acquiringnew vocabulary?Onereasonmay have to do with the visual impactproducedby a
wordwhichembeddedin awindow andappearsin aprominentpositiononthecomputerscreen.
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A marginal glossin a papertext maynot have thesameprominence,andmaythereforefail to
createamemorytraceto theword.Anotherexplanationrelatesto the’involvementhypothesis’
proposedby Laufer andHulstijn (forthcoming2001).The hypothesisstatesthat taskswhich
createaneedfor a word,elicit searchfor its meaningand’evaluation’(decisioninvolving pro-
cessesof selectionandcombination)will haveabettereffecton theretentionof thewordsthan
taskswhich do not inducethe threeabove mentionedelementsof involvement.In our study,
thepapergroupdid nothave to searchfor themeaningsof thewordsasthesewereprovidedin
themargin. Thecomputergroup,on theotherhand,wasactively involvedin searchingfor the
meaningsof thetargetwords.

With regardto theeffectof look uppatternson learning,it is sometimesclaimedthatmultiplic-
ity of information(translation,definition,example)mayprovide several retrieval routesto the
wordsandwould thereforebenefitretention(cf. Plasset al 1998).Our resultswhich seemto
supportthisposition,should,nevertheless,beinterpretedwith caution.Thoughtthedelayedre-
call scoreswerehighestin L1+definition+examplecondition,this look uppatternwasobserved
only with two words(out of 10) and4 students(out of 24). Furthermore,wordslookedup in
L1 + L2 definition werenot rememberedat all on the delayedtestwhile wordslooked up in
L1 only wererememberedin 27%of cases.The dataof thestudytogetherwith the resultsof
Laufer andHill (2000)suggestthat, in mostcases,combiningdictionary information in two
languagesreinforcesretention.Thebeneficialeffectof thiscombinationmaylie in therichness
of semanticencoding;it may lie in theprolongedattentionthatmultiple itemsof information
require;or it maylie in both.
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