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ABSTRACT

Whilecorpustoolsprovideseveraldifferentwaystodisplayrelationshipsbetweenwordswithintexts
andacrosstexts,themainformatforviewingconcordancedataisKeyWordinContext(KWIC).In
ComputerAidedLanguageLearning,concordancelinesinKWICformatmaybeaccessedinsidea
concordancerorwithinothersoftwarethroughlinkstocorpusdata.Languagelearnerscananddogain
usefulinsightsfromexploringconcordancedatainKWICformat,butsomekindsofinformationmay
behardertosee,somepatterningofusemaynotbesoobvious,andreadingofcompleteexamples
maynotbeveryeasy.ThePrimeMachinewasdevelopedforlanguagelearnersandaimstomake
corpusdataeasiertoaccessandinterpret.ThispaperintroducesthedesignoftheCardsTab,which
providesanadditionalwayofviewingconcordancedata.Resultsfromthreeevaluationswithlanguage
learnersandteachersshowpositiveattitudestowardsthisdisplay.
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INTRoDUCTIoN

Thetoolsofcorpuslinguisticshavemadeitpossibleoverthelastfewdecadesforresearchersand
lexicographerstoaccessvastquantitiesofexamplesforspecificsearchterms,andtodiscoverand
analysepatternsoflanguageuse.Formorethan30years,thisusage-basedapproachtotheanalysis
oflanguage,drawingoncorporaofincreasingsizes,hashadahugeimpactonthewayinwhich
dictionariesareconstructed(Hanks,2012;Renouf,2007).Corporahavealsobeenusedtoexplore
thenatureoflanguage(Hanks,2013;Hoey,2005).Archivesoftranscriptsandspeciallyconstructed
corporafromchildlanguageresearchhavebeenthebasisforcorpusworkonfirstlanguageacquisition
withinUsageBasedLinguistics(Lieven,Behrens,Speares,&Tomasello,2003;MacWhinney,2000).
Listsofwordsandmultiwordunitshavebeenusedforthegradingandselectionofitemsinsecond
languagelearningandteaching(Bauer&Nation,1993;Coxhead,2000;Durrant,2009;Simpson-Vlach
&Ellis,2010).Corporahavebeenabasisfortheanalysisoflexicalandgrammaticaldifferences
acrossgenresandregisters(Biber&Conrad,2009;Biber,Johansson,Leech,Conrad,&Finegan,
1999;Thompson,2004),andintranslation(Baker,1993;Hu,2016;Teubert,2004).Corporacanalso
beusedtocomparepatternsinliteratureorlanguageasawholeorwiththoseofaspecificliterary
author (Fischer-Starcke,2010;Mahlberg,2013;Semino&Short,2004). In theChinesecontext,
computerizedcorpusresearchhasalsocoveredabroadrangeoflinguisticfieldsoverthelastfew
decades(Li&Smith,2015).Workcontinuesinahostofareasincludingexploringvocabularyfor
testing(Jin,Guo,Mak,&Wu,2017)anddiscipline-specificteaching(M.Zhang,2013),exploring
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ChinaEnglish(Xia,Xia,Zhang,&Nesi,2016),exploringmethodsforextractingn-grams(Wei&Li,
2013),trackingchangesinChinesenewsmedia(W.Zhang,2015),andbuildingasystemforopinion
classificationforWesternnews(Xiong,Xu,&Liang,2014).

Oneofthecentraltoolsincorpuslinguisticshasbeentheconcordanceline,typicallypresented
asKeyWordinContext(KWIC),witheachcorpusexamplepresentedhorizontallyacrossthescreen
withanumberofcharacters(letters)orwordsvisibletotheleftandright.However,languageteachers
andlanguagelearnersalikecanfindithard,particularlyatfirst,tounderstandhowKWICdatacan
beusedandinterpreted.Thispaperpresentstherationaleandimplementationofacomplementary
concordancelinedisplayformat(Cards)whichhasbeenintegratedintoanewcorpustool(The Prime 
Machine)specificallydesignedwithlanguageteachersandlanguagelearnersinmind.Feedbackfrom
teachersandstudentsinthreeevaluationsisreported,alongwithdetailsofongoingdevelopment
andfutureplans.

LITeRATURe ReVIew

Key word in Context
TheKWICdisplayprovidesagoodwayforusersofaconcordancertoexploremultipleexamples
atthesametime,withitsverticallistoftruncatedsentences,typicallywithonlyasmallnumberof
wordseithersideofthesearchterm1.Sincethedisplayisverycompact,itmeansthatalargenumber
ofresultscanbeviewedatthesametime,providingadegreeof“safety”asconclusionsaboutpatterns
ofusearedrawn(Mair,2002).KWICresultscanprovidea“snapshot”ofhowlexisistypicallyused
(Johns,2002),canbeseenasfocusingonthe“central”and“typical”(Hunston,2002),andcanbe
organisedinsuchawayastohighlightpatterns(Gaskell&Cobb,2004).Ithasalsobeensuggested
thatKWICconcordancelinescanfreelearnersfromgettingcaughtupinthestoryormessageofatext
soastobeabletofocusonthelanguage(Cobb,1999;citingaproblemraisedbyMondria&Wit-de
Boer,1991).Sinclair(1991)suggeststhissamefreedomisimportantforresearchers,astheKWIC
viewprovidesaccesstopatternswhicharenotmeaning-bearing,allowingthedistinctionbetween
the“physicalobjects”oftextinthecorporaandtheirmeaningstobeclear.Nevertheless,ithasalso
longbeenestablishedthatwiderco-textbeyondthetypicalKWICconcordancelinedisplaymay
berequiredinordertoaccesssomeinformationnecessaryforanalysisorinterpretation(Hunston,
2002;Sinclair,1991).

Concordance Lines in CALL
TherehavebeenmanysoftwarepackageswithinthefieldofComputerAidedLanguageLearning
(CALL) which have been designed to integrate with or incorporate concordance line data.
ConcordancersareacentraltoolforDataDrivenLearning(DDL)activities,withbothstandalone
packagessuchasMicroConcord(Scott&Johns,1993),WordSmithTools(Scott,2010),andAntConc
(Anthony,2006),aswellasweb-basedresourcessuchastheCompleatLexicalTutor(Cobb,2000),
BYU’sonlineconcordancer(Davies,2008-)andtheSketchEngine’sSKELLlanguagelearningsite
(Kilgarriff,Marcowitz,Smith,&Thomas,2015)beingusedforhandsonconcordancingactivities
withlanguagelearners.Yoon(2011)givesanoverviewofstudiesintoDDL.InChina,studiesinto
theuseofcorporaforlanguageteachinghavebeenpromisingatuniversitylevel(Guan,2013;He,
2015;Luo&Liao,2015),andalsoforyoungerlearners(Yu,Liou,Chang,&Vongpumivitch,2011).
Inarecentmeta-analysisofDDLresearch,BoultonandCobb(2017)foundthatDDLapproaches
havebeendemonstratedtobeeffective.Theirmeta-analysisprovidesclearevidence:
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… that learners seem able to perceive language patterns despite the lines chopped off the concordance 
output and that DDL activities are not confined to advanced learners, nor exclusively to simplified 
corpora or mediated data, nor to hands-off or paper-based activities, nor for learning goals limited 
to vocabulary and collocation. (Boulton & Cobb, 2017, pp. 39-40)

As well as studies and teaching practices based on direct use of concordancers, access to
concordancelineswithinCALLpackageshasalsobeenprovidedthroughintegratedwebtools(Kaur
&Hegelheimer,2005;Kuo,2008;Yeh,Liou,&Li,2007),andasameansforlearnerstoextract
examplestostoreinpersonalorcollaborativevocabularyrepositories(Cobb,1999;Horst,Cobb,&
Nicolae,2005).

Itisalsoworthnotingthatwhilehandsonuseofconcordancershasmaintainedasteadypopularity
overthedecades,concordancelineshavealsobeenusedinanumberofcontextsandstudiesasan
aidforthecreationofteachingmaterials.Thisaspectofcomputeraidedlanguageteaching,canbe
understoodasprovidingteacherswiththetoolsneededforthemtobeabletoaccesscorpusdatafor
thespecificneedsofalessonorastudent,andthenfacilitatingthecreationofprintedorelectronic
materials.Theuseofprintedhandoutsfromcorpussoftwareextendsbacktotheearliestdaysof
DDL(Johns,1994),andtherehavebeensuggestionsthatprintedmaterialsareanexcellentwayin
forstudents tobeginusingconcordancersand thatprintedmaterialscanhelpstudentsovercome
difficultiesusingsoftwaredirectly(Boulton,2010;Oghigian&Chujo,2010).WithinEnglishfor
AcademicPurposes,ithasbeensuggestedthatwhenteachersgetaqueryfromastudentinaclass
aboutdifferencesbetweensimilarwordsorphrases,theteachercouldfruitfullyaccessaconcordancer
afterclassandpresenttheresultsinthenextlesson(Alexander,Argent,&Spencer,2008).Evenwhen
studentsandteachersturntoadictionary,thefactthatmostmoderndictionariesdrawdirectlyoncorpus
examples,meansthatitcouldalsobearguedthatdictionaryentriesprovideaformofconcordance
linedata.Inadictionary,ofcourse,concordancelinesaretypicallypresentedasindividualcomplete
sentences.Lexicographers’tools,suchastheGoodforDictionary(GDEX)filterinthecommercial
onlineconcordancerSketch Engine(Kilgarriff,Husak,McAdam,Rundell,&Rychlý,2008),provide
ameansofhelpingdictionarywritersfindcorpusexampleswhichareconsideredmoresuitablefor
dictionaryentries,beingshortenoughtobereproducedascompletesentencesandexcludingproper
names,unusualsymbols,lowfrequencyvocabularyitems,etc.Corpusconsultationinthedevelopment
oflanguageteachingmaterials(“acorpus-referredapproach”)canbeameansofbothinformingthe
reflectiveprocessesandjustificationofchoicesinasyllabus,andprovidingessentialinsightsinto
the“natureoflanguageandlanguageproduction”(Timmis,2003,p.472).

WithinCALL,aconcordancercanbeseenasameansofmeetingimportantprinciplesfrom
SecondLanguageAcquisitionandlanguageteachingpedagogy.Thomas(2015)providesanextensive
setofpedagogicalconcordancingactivities,takinglanguagelearnersonatourofSketch Engineand
demonstratinghowawiderangeofdiscoveriesaboutlanguagecanbemade.Frankenberg-Garcia
(2014)hasdemonstratedthatexamplesfromcorporacanservedifferentusesinsecondlanguage
learningforcomprehensionandproduction.Astheauthorhasarguedpreviously,theSLAprinciples
ofexposuretothetargetlanguage(Krashen,1989;Nation,1995-6),focussedattentionandnoticing
(Doughty,1991;Schmidt,1990)andindependentdiscovery(Bolithoetal.,2003;Tomlinson,2008)can
beupheldthroughtheaimsofconcordancingactivities(Jeaco,2015,inpress).Basedonpatternsand
claimsfromHoey’sTheoryofLexicalPriming(2005),The Prime Machinewasdesignedtoprovide
languagelearnersandteacherswitheasyaccesstoinformationabouttypicalcontextualenvironments
ofwordsandphrases(Jeaco,inpress).Itssearchscreenprovidesauto-completefunctionalityfor
wordsandcollocations,aswellasspellingsupportandpromptsforpossiblewordsorphrasesfor
theusertocompare.Theothersummarydataandindicatorsaredesignedtoencouragelanguage
learnerstolookforpatternsorfeatureswithintheconcordancelines.WhiletheKWICview(Lines
Tab)isanimportantpartofthissoftware,thereisalsoanalternativewaytoviewconcordanceline
data.ForalltheadvantagesofKWIC,thereislittleinformationabouttypicalpositionsofthenode
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intermsoftheparagraphorsentence.IfKWICisrestrictedtoonlyshowingcompletesentences,
someindicationthatawordorphraseistypicallyusedatthebeginningofasentencemaybevisible
becauseofthewhitespacetoitsleft,buteveninsuchcases,paragraphbreaksareusuallymasked.
Thetendenciesforwordstooccur(ornottooccur)nearthebeginningorendofdiscourseunits
includingthesentence,theparagraphandthetextareHoey’s10thpriminghypothesis,andThe Prime 
Machinealsoincludesotherindicatorsandmeasuresrelatedtothis(Jeaco,inpress).Anotheraspect
ofthetypicalcontextforwordsandphrases,drawingonLexicalPriming,istheneedtoconsider
howprimingsare“constrainedbydomainand/orgenre”(Hoey,2005,p.13).Informationaboutthe
textfromwhichaconcordancelinecomesishardtofitintoaKWICdisplay.

AtthetimewhenKWICwasdeveloped,computerscreens(andprinters)hadalimitednumberof
characterswhichcouldbeproducedoneachlineandusingcomputerswasessentiallyanexperience
oflookingattextonscreeninaformwhichwasverydifferentfromotherreadingmaterialslike
magazines,etc.However,inrecentyears,thedevelopmentoftheinternetandmobiletechnologies
hasmeant thatyoungergenerationsare regularly interactingwith listsofdata indifferentways.
Ratherthanscanningdownascreenfulofcrampeddata,modernappsandapplicationspresentthe
userwithalistboxwhereitisunderstoodthatmostofthedataisoffscreen“somewhere”andthe
userwillscrollthroughthepages.

Looking at the wider context is not something new to corpus linguistics or concordancing
software.BothWordSmith ToolsandAntConcprovideaccesstotheoriginalcorpustexts,soitis
possibletoclickthroughtothesourcedocumentineachinstanceandlookatwheretheconcordance
lineoccurs.InSketch Engine,twowaysofviewingconcordancelinesareprovided:eitherKWICor
completesentences.Thereisalsoaprovisiontoextendthewindowsothatmoreco-textforaspecific
concordancelinecanbeseen.XMLtagsindicatingparagraphbreaksarevisible,butthesedonot
changethewaythetextisformatted.Multipleclicksforwardandbackwardswouldbeneededinthese
softwarepackagestoexploreawiderco-textformultipleconcordancelinesineachsetofresults.
However,whenThe Prime Machinewasbeingdesigned,achallengewastofindawaytopresent
multipleconcordancelineswithamuchwidercontextthanusualinawaywhichalsofacilitated
visualscanningofpatterns,andatthesametimecouldenjoymanyofthebenefitsofKWIC.The
CardsTabwascreatedtoaddressthischallenge.

THe DeSIGN oF CARDS

ThecarddesigninThe Prime Machineprovidesseveralimportantfeatures,someofwhichcanbeseen
inFigures1,2and3.Firstly,moreco-textisprovidedasthedefault.Thismeansthatthelearnercan
seenotjustupto40characterseithersideofthenode,butthefullsentenceofthecurrentconcordance
lineplustheonebeforeandtheoneafterwards.Asecondimportantfeaturerelatestothewayinwhich
paragraphingandheadingsareshownonthecards.SincethetheoryofLexicalPrimingshowsthat
positionintextisimportant,ifthetopsentenceisnottextinitial,threedots(…)indicatemoreisabove.
Similarly,atthebottomoftheconcordancebox,ifthelastsentencedisplayedisnotthelastsentence
ofthetext,…isdisplayedtoo.Paragraphingisalsoanimportantfeatureoftheprimingsofwords.
WhileconcordancerslikeSketch EngineandWordSmith Toolscanshowparagraphbreaksas<p>
tags,inThe Prime Machineparagraphsareshownwithlinespacesandindenting.Itwasnotthought
desirabletotrytoimplementfullHTMLsupportandbeabletoshowtextinexactlythesameway
asitwouldappearonawebsiteoronthepageofabook.Rather,theCardsprovidesomeadditional
visualinformationaboutthepositionofwordsandtheiradjacentsentences,includinghowtheseare
connectedtoparagraphsorheadings,whileprovidingsomeuniformitytothefontsize,colour,and
layout.ArangeofdifferentcorporahavebeenprocessedandmadeavailableinThe Prime Machine,
includingThe British National Corpus(BNC,2007)andacademiccorporaderivedfromHindawi
(2013).Thewayinwhichheadingsarehighlightedintherawtextfilesofcorporasuchasthese
variesconsiderably,yetduringtherefactoringprocesstagsindicatingunderlining,bold,italicsand
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othertypefaceinformationisdiscarded,andonlytheinformationaboutwhetheritwasaheadingor
standardparagraphisretained.Therefore,ifacorpussuchasBAWE(BAWE,2007)wasimported,
wherethetextformattingofheadingsincludessimpleboldorsimpleunderliningaswellasalmost
everycombinationofbold,italicsandunderliningpossible,alltheheadingswouldactuallyappear
inthesamewaywhenviewedinThe Prime Machine.

Oneissueregardingcardsisthatbecausesentencesvaryconsiderablyinlength,thenumberof
rowsoftextinsideacardalsovariesconsiderably.Ratherthanhavingwhitespacebeforeandafter
anyshorterblocks,theheightofeachcardisnotfixed,socardswithfewerlinesoccupylessspace.
AscreenshotoftheCardsTabshowingtheparagraphlayoutanddifferentheightsofcardscanbe
seeninFigure1,whichshowssomeoftheresultsforpilotintheBNCAcademicsub-corpus.

Ascanbeseen,completesentencesareshownaboveandbelowthesentencecontainingthenode,
andtheheightofcardscanvaryconsiderably.Onedisadvantageofthecarddesignisthatsincein
free-flowingtextthenodecanappearatanypositionhorizontally(thatistosaytheword-wrapping
systemisnotinfluencedbythepositionofthenode),scanningtofindthenodeonasetofcardscan
bequitedifficult.Toovercomethesetwooptionsareavailableforgentlehighlightingoftheline
oftextonthecardwhichcontainsthenode.Thedefaultoptionistohighlightthelineoftextwith
gentleyellowcolour,butitisalsopossibletoselectdottedlinesornohighlighting.Theeffectof
threeoptionscanbeseeninFigure2.

Thehighlightingisawayoftemptingusersintolookinginmoredetailatjustthewordsnearthe
node,perhapsalsohelpingtofamiliarizethemwithsomeofthebenefitsofaKWICview.Anotherway
inwhichthenearbycontextofthenodewordishighlightedisthroughthecaptions.Eachofthecards
ontheCardsTabviewofconcordancelineshasacaptionwhichhighlightstherelationshipbetween
theconcordance lineandcollocations.Eachcaption includes thenodeaswellasanysignificant
itemsfromthetop100twowordcollocationlog-likelihoodlists2.Whenthecardsaregenerated,the
4wordwindoweithersideofthenodeischeckedtoseewhethertheitemsarealsopresentinthis
list.Iftheyare,theyareincludedinthecaption,with“..”addedbetweennon-consecutiveitems.The

Figure 1. Cards of different heights on the Cards Tab with captions at the top and gentle yellow highlighting of the line containing 
the node



International Journal of Computer-Assisted Language Learning and Teaching
Volume 7 • Issue 2 • April-June 2017

27

captionalsoappearsonthecardforthecurrentlyselectedrowontheLinesTab.Therearetwokey
benefitsofthesecaptions.Firstly,eachprovidesaneye-catchingsnippetfromtheconcordanceline
whichisessentiallyatrimmeddownKWICof4wordseithersideofthenode.Secondly,theyhelp
thelearnerseethemainuseofthenodeineachboxandshouldhelphighlightpatternssouserscan
scandownthelistofcaptionstoseewhichcollocationsareshown.Figure3showsthreecardswith
theircaptionsforasearchontheBNC Academicsub-corpusforoutcome.

Ascanbeseen,inthefirstcardthephrase“eventualoutcome”appearstogetherononeline,
whileinthesecondcard“eventual”happenstooccurattheendofaline,sothephraseisbroken
byalinebreak.Thethirdcardshowshowthecaptionmayincludeseveralwordswithinthe4word
windoweithersideofthenode.Thecaption,therefore,providesanimportantwayofhelpinglearners
seenearbywordswhichhaveastrongrelationshipwiththenode,withoutdisruptingtheflowoftext.
IncludingcollocatesinacaptiongoessomewaytowardsovercomingKenning’s(2000)concernthat
languagelearnersmayneedhelpinseeinghowasearchtermisactuallypartofalongerunit.Being
abletoscantheresultsquicklytofindcardscontainingspecificcollocations(andlongerunitsincluding
grammaticalwords)shouldalsosupportteacherswantingtofollowsomeoftheotherrecommendations
intheliterature;recommendationssuchasteachinglearnershowtonotecollocationsbydrawing

Figure 2. The same card from the Cards Tab, with no highlighting (left), dotted line highlighting (centre) and gentle yellow highlighting 
(right) of the node word, showing one concordance box from the BNC: Academic sub-corpus for pilot

Figure 3. Collocation-based captions on cards; screenshot showing data from the BNC: Academic sub-corpus for the node outcome
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attentiontoextrawordsaroundacollocation(Lewis,2000,p.134)anddirectinglearnersawayfrom
separatewordanalysis(Siyanova&Schmitt,2008).

Aswellasadditionalinformationaboutthenearbysentences,paragraphing,andcollocations,
theCardsalsoprovideinformationabouteachsource.Oneofthemostbasiclabelsforaconcordance
lineisthenameofthetextfromwhichitcomes.Typically,concordancersdonottrytoretrievethis
informationordisplayitaspartofacitationforeachconcordanceline.WithWordSmith Toolsand
AntConc,sincetheyworkdirectlywithtextfilesontheusers’harddrive,theheadercanbedisplayed
aspartofthefulltext.WithSketch Engine,bydefaultacoderepresentingthefilenameisdisplayed
inacolumntotheleftofeachKWICline3.Theuserisexpectedtoknowenoughaboutthecorpus
whichtheyareusingtobeabletolookupinformationifheorshethinksitisrelevant.However,users
ofconcordancersinlanguagelearningsituationsareunlikelytohaveexpertknowledgeaboutthe
textsandtexttypeswhichwereselectedwhenacorpuswasconstructed.Thedesignofthedatabase
usedforThe Prime Machine,includesfieldsforacitationstylelabelforeachconcordancelineand
atextcategorylabeltogiveaquicksenseofthekindoftextfromwhichitistaken.

Thecitationandtextcategorylabelcanbegeneratedindifferentways,accordingtotheway
inwhichthecorpushasbeendesignedandthemetadataavailable.Somecorporaarecreatedfrom
collectionsofXMLfileswheretagsinthefileholdsuitabletitleswithwhichtoidentifyeachindividual
text.Othershaveseveraltagswhichcouldbeusedincombinationinthestyleofanacademicreference.
Forexample,theHindawicorpusandtheSpringerOpencorpushavethetitleofeacharticle,thejournal
nameandinformationaboutthevolumeandissuestoredwithinthefileheader.Similarly,newspaper
corporausuallyhaveinformationaboutthenameanddateofthepublication.Thesefieldscanbe
easilycombinedtomatchtypicalreferencingconventions.Othercorpora,liketheBNCandBAWE,
havecodedfilenameswhichcanbematchedtoaseparatetableofsources,givingmuchmoredetail
thaniscontainedinthefileheader.Corporawhicharebasedoncollectionsoftextsfromaspecific
groupofsourcescanbesystematicallyorganizedaccordingtodifferenttextcategories.Formostof
thecorporathathavebeenloadedintoThe Prime Machine,themajorcategoryissetforeachtextby
selectinganXMLtagwhichholdsthecategoryname,orbyenteringadefaultcategorytobeused
foralltextsinthecorpus.TheBritishNationalCorpus(BNC,2007)isloadedbothasonecorpus,
withtextcategoriesbasedonthemaingroupingsfromLee(2001),andalsoasseparatesub-corpora,
using thesub-groupingsas textcategories.Forcorpora likeHindawi (Hindawi,2013),decisions
abouthow toorganize texts intocategoriesmaybemorecomplicated.However, the refactoring
applicationwhichisusedtoimporttextsintoThe Prime Machinedatabasestructureallowsfora
lookuptabletobeloadedandafurtheroptionisprovidedtoselectanXMLtagtouseasthevalue
forthelookuptable.ThelookuptablesforeachHindawisub-corpuscontainalistofjournaltitles
andcategories4.Figure4showsonecardfromtheBNCandonecardfromaHindawicorpuswith
thiscitationinformationshownatthetop.

Sincethisinformationdoesincreasetheheightofeachcardsubstantially,notallusersmaywant
tokeepthecardcitationinformationvisible,anditcanbeturnedoffthroughclickingonabuttonon
thetaskbar,orthroughtheOptionsTab.Figure3wascreatedwiththecitationinformationhidden.

Sincemanylanguageclassroomsareequippedwithdataprojectorsandsuchofficeproductivity
softwareasMicrosoft Office isfrequentlyusedtocreateslidesorword-processedhand-outs, the
developmentofthefacilitytogenerateimagesandtextdatawhichcanbeeasilyimportedintoother
applicationswasapriority.InThe Prime Machine,whentheuserdouble-clicksonaresultspage,
amenuappearswhichprovidesoptionstocopyorsavetheresults indifferentformats.Copying
orsavingas“Picture”filesallowstheusertoimporttheresultsasanimageandistheeasiestway
to incorporateconcordancecards, lines, tablesorclouds if thesizedoesnotneedtobechanged
dramatically.However,theMetaObjectformatprovidesanalternativewaytocopythedatawhich
allowsthetargetapplicationtouseitsowndrawingprocessesfortextandvectorgraphics,meaning
ifthesizeofthefontisincreasedaftertheimagehasbeencopied,thelettersandsymbolsusedinthe
textaredrawnsmoothly.Cardscanalsobesavedinmultiplefilesusingthe“Saveall…”options.For
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tabledata,afurtheroptionistocopyorsavetheresultssotheycanbeimportedintoaspreadsheet.
Figure5showstheexportoptionsfortheCardsTab.

eVALUATIoN

Evaluationofthecardshastakenplacewithinthreebroadresearchprojects.Thefirsttwoofthese
studiesusedthesamemethodology,drawingonresponsestoapairofquestionnairesadministered
toparticipantsbeforeandaftertheyhadmadedirectuseofthesoftwarepackageandcomplementing
thesedatawithlogsfromactualuseofthesoftware.Thethirdstudyprovidedgroupsoflanguage
teachersandlanguagelearnerswithprintedmaterialspresentedinbothLinesandCardsformat,and
requiredparticipantstoratetheeffectivenessofseveralconcordancelinerankingmethodsbefore

Figure 4. Citation information displayed at the top of a card from the Hindawi Biological Sciences corpus (left) and the complete 
BNC corpus (right), as shown on the Cards Tab

Figure 5. Export options available for cards
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answeringsomequestionsinaquestionnaireabouttheCardsandLines.Whilethemainaimsof
eachofthesestudiesweretolookatabroadersetofresearchquestionsandsoftwarefeatures,each
includedkeyelementspermittingtheexplorationofthefollowingresearchquestions:

1. HowdotheattitudesofpotentialusersofThe Prime MachinetowardstheCardsconcordance
linedisplaycompareandcontrastwiththeirattitudestotheKWICLinesview?

2. Whatevidenceisthere(fromlogsand/orreporteduse)thatCardshaveprovidedausefuland
complementarymeansofpresenting concordancedatawhenparticipants completedifferent
kindsoftask?

Study #1
Participants in the first studywerevolunteers fromauniversity inEasternChinawhowerenot
studyinganymodulestaughtbytheresearcher,andnotusingtheconcordancingsoftwareaspartof
theirstudies.Thisstudywastheevaluationwhichformedpartofthedoctoralstudiesoftheresearcher/
developer.Thematerialsfortheevaluationweretwoonlinequestionnaires,anessaypromptdesigned
tobesimilartopopularlanguagelearningexaminations,andThe Prime MachineVersion1.Thefirst
questionnaireincludeddemographicquestionsaswellasthosedesignedtoascertaintheattitudes
oftheparticipantstowardsdifferentlanguagelearningresourcessuchasEnglish-Chinese/Chinese-
Englishdictionaries,monolingualdictionaries,electronicdictionariesandotherreferencebooksand
theirpriorexperiencewithreferencetoolsincludingprioruseofconcordancers.Aftercompleting
thefirstquestionnaire,thesoftwarewasdemonstratedandtheparticipantswroteanessay,making
useofthesoftwareandotherresourcesastheysawfit.Thedemonstrationincludedhowtoexplore
collocationsandcolligations throughlookingatconcordancelinesontheCardsandLinesTabs,
particularlylookingatdifferencesbetweensynonymsanddifferencesintheuseofsomewordsacross
academicandnon-academiccorpora.Afterthisface-to-facesession,studentsreceivedfeedbackfrom
theresearchercontainingcommentsrelatedtodifferentaspectsofthetask,andsomeconcordance
linespresentedinLinesformatforatleasttwowordsorphrasesrelatedtowordchoiceintheiressay.
Participantswerethenencouragedtocontinuetousethesoftwareindependently,beforecompleting
thesecondquestionnairewhichaskedfortheirviewsontheusefulnessofthesoftwaregenerally,as
wellasspecificallyaskingabouttheusefulnessofdifferentTabs,includingtheCardsTab.During
theface-to-facesessionandoverthefollowingdays,thesoftwarealsoautomaticallycollectedlogsto
recordactionsandtimespentusingawiderangeofthesoftware’sfeatures.Theseincludedthetime
spentlookingattheLinesandCardsTabs,andthenumberofconcordancelinesviewed.Consent
fortheuseofquestionnaireandlogdatawasobtained,followingtheethicalproceduresandpolicies
attheUniversityofLiverpoolandtheinstitutionwheretheresearcherworked.Forthisfirststudy,
uniqueidentifierswereusedtomatchlogsfromthesoftwaretotheindividualresponsestothefirst
andsecondquestionnaires.Afullerdiscussionoftheresultsofthisinitialevaluationispresented
elsewhere(Jeaco,2015);here,thefeedbackandlogdatarelatedtotheCardsTabwillbereported.

Thenumberofstudentsparticipatingintheface-to-facestudywas25,with23studentscompleting
thesecondquestionnaire.TheywereallundergraduatestudentsfromYear1,2or3andallwere
Chinese.Itwasevidentfromresponsestothefirstquestionnairethatmoststudents(72%)claimed
nevertohaveusedconcordancersbefore.Fiveofthesevenstudentswhoindicatedtheyhadused
concordance lines selected “not often”. In the second questionnaire, it was possible to compare
studentperceptionsregardingtheCardsTabwiththeothertabs,aswellassomeaspectsoftheir
attitudestowardsthesoftwarepackageasawhole.Figure6showstheresponsestoaquestionabout
theusefulnessofthedifferenttabsinthesoftwarefromthefirstandsecondstudy.Inthefirststudy,
theparticipantsgaveaclearindicationofpositiveattitudestowardsboththeLinesandCardstabs,
withalmostthree-quartersofthosewhocompletedthesecondquestionnaireindicatingtheywere
“Useful”or“VeryUseful”.Whileattitudes towards theCardsTabaremoremixed,and include
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two responses of “Not Very Useful”, looking at individual responses it became clear that more
thanaquarteroftheparticipantsgaveahigherratingfortheCardsTabthantheydidfortheLines
Tab.ThisseemstosuggestthatmakingbothCardsandLinesdisplaysavailablecanaccommodate
differentlearnerpreferencesanddifferentusesofconcordancelinedata.Thelogdatawasalsoable
toconfirmsomeofthepreferencesandlookuphabitsoftheparticipantsinrelationtotheCards
andotherviews,duringandaftertheface-to-facesession.Fromthelogs,intermsofthenumberof
views,onaverageCardswereviewedmoreoftenthanLines(59:41),whileintermsoftimespent,
onaverageCardswereviewedforashorterdurationthanLines(41:59).However,onelimitationof
thisfirststudywasthatitwasevidentfromthedatestampsinthelogsthatthevastmajorityuseof
thesoftwarewasduringtheface-to-facesession.

Study #2
Followingthecompletionofmydoctorate,itwaspossibletoincorporatetheuseofthesoftware
intotwoundergraduatemodulesforEnglishmajors,providinganewalternativeforstudentstouse
forcorpus-relatedwork.FortheYear2students,computerworkshopsonThe Prime Machinewere
providedaspartofareflectivecourseworkassignmentwheretheywererequiredtoanalyseword
choice,collocationsandotherrelevantfeaturesoftheirowntimedwritingorthetranscriptionoftheir
ownrecordedspeech,drawingoncorpusdatatohelpthemfindalternativewordingsandtocheck
patternsofuse.TheYear4studentsweremainlyusingThe Prime Machineasawayofexploring
thenormsandtypicalpatternsofusewithinliteraturesoastoprovideconcreteexamplesofhow
languageuseintheirchosenliterarypassagescomparedorcontrastedwiththeuseofthesewords
andphrasesinotherliterature.Forthesecondstudy,thesamequestionnaireandlogresearchdesign
couldbeused,butoveralongerperiodoftime,withstudentsaccessingVersion2ofthesoftware.
Thisprojectconformedtotheethicalrequirementsoftheuniversity,withinformedconsentbeingbuilt
intothestart-uppageofthesoftwareandthequestionnaires,andwithanextralevelofanonymity
sincethemoduleshadassessedcourseworkprojectsrequiringstudentstodrawoncorpusdatafrom
thesoftwareorothersoftwarepackages.Thismeantthatthedatacollectedinthefirstquestionnaire
couldnotbematchedtoindividualresponsestothesecondquestionnaireortothelogs,whichwere
stampedwithatemporaryanonymousidentifier.

Forthefirstquestionnaire,fromYear2therewere48participantsandfromYear4therewere19
participants,allofwhomwerestudyingafour-yearundergraduateEnglishprogramme.Participation
inthesecondquestionnairewasrathermorelimited,with12studentsfromYear2,and14from
Year4.Asbefore,thefeedbackfromthefirstquestionnairerevealedthatveryfewstudentsinYear
2hadusedconcordancersbefore;36(75%)indicatedthat theydidnotknowanythingaboutthis
kindofsoftware,four(8%)indicatedtheyhadonlyuseditonceortwice,andafurtherseven(15%)
indicatedtheyhadonlyuseditafewtimes.Onestudentclaimedtoknowhowtousemostfunctions
onaconcordancer,butnamedanonlineChinese-Englishdictionaryratherthanacorpustool.While
sevenoftheYear4studentshadneverusedaconcordancer(37%),andtwohadonlyusedoneonce
ortwice,10hadusedaconcordancerafewtimes(53%).TheyreportedthattheyhadusedAntconc
(63%),WordSmithTools(16%)orothersoftwarepackages.Responsestothesecondquestionnaire
(n=26) showed that student attitudes regarding theusefulnessof theCards andLines tabswere
againquitedifferent.WhileattitudestowardstheLinestabweremorepositiveoverall,58%ofthe
participantsratedtheCardsTabasbeing“Veryuseful”or“Useful”.Welloverhalfoftheparticipants
(62%)ratedtheLinesandCardstabsequally.Althoughitwasnotpossibletolinkindividualresponses
fromthequestionnairestotheloggedactions,thelogdatacollectedoverthisperiodalsoshoweda
splitbetweenthenumberoftimestheCardsandLinesTabswereviewed.Excludingdataforresults
viewedforlessthan10seconds,theratioofCardstoLinesviewswasroughly3:7ofthe3,277logged
concordancelineviewsovertheperiodofthestudy.
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Study #3
Themainfocusofthethirdstudywasonattitudesoflanguageteachers(teachingEnglishforAcademic
Purposesacrossseveralprogrammesattheuniversity)andlanguagelearnersmajoringinEnglish
towardsthreedifferentconcordancelinerankingmethods.Materialsforthisstudywereallpaper-based,
withaquestionnairecontainingdemographicquestions,questionsaboutprioruseofconcordancers,
themainconcordancelineratingactivity,andsomeclosingquestionsaboutperceivedusefulnessof
theCardsandLinesprintouts.10setsofconcordancelineswerelaidoutinalargeroom,witheach
setcomprisingseparateprintoutsofCardsandLinesforthesamewordsorcollocations,sortedusing
fourdifferentconcordancelinerankingmethods.Thelanguageteachersandlanguagelearnersattended
separateresearchsessions,withthequestionsatthebeginningandendofthequestionnairebeing
slightlyrewordedtoreflecthow,asdifferenttypesofpotentialuserofthesoftware,theymightaccess
concordancedatalikethesewiththeirstudents(fortheteachers),orfortheirownlanguagestudy(for
thestudents).ThecentraltaskforbothgroupswastoconsidertheusefulnessoftheCardsandLines
printoutsintermsofhowtheywouldhelpinthreedifferentsituations:generalcomprehensionofthe
term,productiveuseofthetermforaspecifictaskandproductiveuseofthetermmoregenerally.
Thus,thequestionnaireaskedtherespondentstoconsiderhowconcordanceoutputmightbeused
fordifferentpurposesinanimaginedlanguagelearningsituation.

Theresultsforeachoftherankingmethodswerepresentedinaconferencepaper(Jeaco,2016),
andhaveledtofurtherdevelopmentsforVersion3ofthesoftware.Theresearchdesign,however,also
enabledusefulinformationtobegatheredabouttheperceptionsofbothteachingstaffandstudents
towardstheLinesandCards.

Thirteenteachersparticipatedintheteachersession.Thegrouphadawiderangeofteaching
experience(betweenlessthanthreeyearstomorethan10years)andincludedbothnativeandnon-
nativespeakersofEnglish,andbothmaleandfemalestaff.Almostalltheparticipantsreportedhaving
littleornoexperiencewithconcordancers,withonlythreereportingtheyhadusedaconcordancer

Figure 6. Evaluation of the Usefulness of the Lines and Cards tabs in Study #1 and Study #2
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“onceortwice”,onereportingtheyhadusedone“afewtimes”,andoneindicatinghehadcould
performbasicfunctionsonaconcordancer”.Oneparticipantnotedinthecommentsboxthatshehad
readaboutconcordancersbutnotusedthem.Noneoftheparticipantschoseoptionsindicatingthey
coulduse“mostfunctions”orwerean“expert”.

Fourteenstudentsparticipatedinthestudentsession.AllwereChinese,allintheirsecondyear
ofoneoftheuniversity’sEnglishprogrammes,andallvolunteerswerefemale.Becausesomeuseof
concordancingsoftwarewaspartoftheirundergraduateprogrammes,mosthadusedaconcordancer
atleast“onceortwice”before,withninehavingusedThe Prime Machine.However,onlyonestudent
reportedbeingabletoperform“mostfunctionsonaconcordancer”,withfourreportingtheiruse
“basic”,afurtherfourreportingonlyhavingusedconcordancers“afewtimes”,three“onceortwice”
andtwo“never”.

DifferingattitudestowardstheCardsandLineswereclearlyevidentintheparticipants’responses
tothequestion“Overall,whichwayoflookingattheconcordancelinesdidyouthinkwasthemost
helpful?”.AscanbeseeninFigure7,onlyoneparticipantfromtheteachergroupandoneparticipant
fromthestudentgroupindicatednopreference.

Anotherinterestingresultwasthatinresponsetoageneralopen-endedquestionattheendof
thequestionnaire,requestinganyothercommentsorsuggestions,anumberofstudentsandteachers
commenteddirectlyontheCardsandLinesdisplays.

… cards were far better as lines don’t have subject and journal information… 
Cards more useful as students get more input by reading and also can see the subject area and 
citations. I like the idea of seeing citations as they need more practice in this.
I tended to look at the highlighted line on the card and the collocations; looking at the complete 
sentence could be distracting for students if there are many words they don’t know…
At first I thought the cards were better but when my brain caught up, the lines were easier to check 
through.
I found it difficult to judge the sets [for the ranking task], but I found the lines easier for identifying 
usage

Figure 7. Attitudes of Students and Teachers Towards Cards and Lines Overall
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More context on the cards helps comprehension; some interesting patterns emerged with the … cards, 
but very often would probably not be overly beneficial; as a native speaker though, the KWIC lines 
were much faster to evaluate.
Lines are good for quick idea of where and how; but cards good for more context so combination of 
the two would be ideal.

Ascanbeseen,someteacherscommentedspecificallyonsomeoftheadditionalinformation
availableinthecards(subjectareas,citations,thehighlightedlineandcollocations),whileothers
notedpotentialadvantagesanddisadvantagesofhavingwidercontexts.SomepreferencesforLines
werealsorevealedhere,anditwasgoodtoalsoseethecommentdemonstratingthatCardshadbeen
helpfulatthebeginningofthetask.Theteacherwhomadethiscommenthadindicatedhehadused
concordancersonlyonceortwicebefore:bothSketch EngineandWordSmith Tools.

Comments and suggestions related to Cards or Lines from the students also revealed some
differingattitudes,withonestudentcommentingon theLinesbeing“toocrowded”,onestudent
statingsimply“Cardsarebetterthanlines”,andtwostudentsmakingsuggestionsaboutshowing
completesentences,onerelatedtomakinglineslonger,andtheotherrelatedtomakingcardsshorter.

Intheconcordancerankingevaluationtask,foreachsetofconcordanceswhichwereevaluated,
participantshadtoindicatewhethertheirjudgementwasmainlybasedontheCardsorKWICLines
displays.Figure8showsthenumberofresponses(fromupto10setsoflinesfromeachparticipant)
whereKWICLinesorCardswerethebasisoftheirdecisiononthebestrankingmethod.

Ascanbeseen,theLinesandCardprintoutswereusedfairlyevenlyacrossgroups.Withinthe
teachergroup,fourparticipantsselectedCardsforeveryresponse,threeparticipantsselectedLines
foreveryresponseexceptone,whiletheothersixparticipantsmadefairlyevenuseofeachdisplay
type.Inthestudentresults,notallparticipantsrespondedtoalltheitems,butthreestudentsselected
Cardsforeveryresponseexceptone,onestudentselectedLinesforeveryresponseexceptone,while
theotherresultsweremoremixed.Aswiththeprevioustwostudies,attitudestowardstheusefulness
oflookingatconcordancelineslikethosepresentedforlanguagelearningandteachingweregenerally

Figure 8. Reported Use of Lines and Cards Printouts for a Rating Task
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verypositive.Withinbothgroups,mostparticipantsindicatedtheythroughitwouldbe“Quiteuseful”
(10/13teachersand11/14students),whileonestudentandtwoteacherssaidtheythoughtitwould
be“Veryuseful”.Justoneteacherselected“Notveryuseful”,andonestudentselected“Notatall
useful”,yetbothoftheserespondentsselected“Yes,definitely”whenaskedwhethertheywouldbe
interestedinhearingmoreabouthowsoftwarelikethiscouldbeusedinlanguagelearningandteaching.

DISCUSSIoN

Theresultsof thethreestudiescombinedseemtoindicatethat theCardsdisplaydoesprovidea
usefulcomplementarywayofdisplayingconcordancelinedata.Thethreestudieswerebasedaround
differentlanguagelearningactivities.Thefirstfocusedonusingaconcordancerasreferencewhile
draftinganessay.Forthesecondstudy,thefocuswaseitheronusingaconcordancertocomplete
projectsreflectingonlanguageuseandalternativewordingsinthestudents’ownwritingandspeech
ortoexplorenormsandpatternsofuseinliterarytexts.Thethirdstudyfocusedonratingconcordance
lineprintoutsaccordingtopotentialuseforcomprehensionorproduction.Inresponsetothefirst
researchquestion,thefactthatinallthestudiesdifferentpreferencesanddifferentattitudeswere
obtainedfromdifferentparticipants indicates thatsomeuserswouldvalue theadditionaldisplay
morethanothers.Byprovidinganadditionalformatforthedisplayofconcordancelines,itcanbe
arguedthatThe Prime Machineprovidesanadditionalwayofcateringtothedifferingneedsand
preferencesoflanguagelearnersandteachers.Toaddressthesecondresearchquestion,theresults
fromthelogs(studies1and2)andreporteduse(all3studies)suggestthatparticipantsarefinding
thedifferentwaysofviewingconcordancedatamoreorlessusefulfordifferenttasks.Whenthe
softwareisuseddirectly,asmentionedabove,thecurrentlyselectedconcordancelineontheKWIC
LinesviewisalsovisibleasaCard,andsoitisnotnecessarilyaquestionofhavingonebutnotthe
other.TheKWICLinesviewwasclearlyapopularchoice,andsoitisnotbeingsuggestedherethat
Cardsshouldbeareplacement,buttheredoesseemtobesufficientevidencetosuggestthatCards
couldbeausefuladdition.

Future work
Atthetimeofwriting,workisprogressingonacross-platformversionofThe Prime Machinewhich
willrunonMacOS,iOSandAndroid.ThepreviousversionshavebeenrestrictedtoWindowsonly,
andwhilethenewversionwillbringwideraccessfordifferentplatformsandsituations,someofthe
visualdesignisbeingdevelopedtosuitbothlargesizedtabletsandsmallertabletsandmobilephones.
OnechangeinthedesignhasbeentoallowCardstobecroppedbacktoshowonlythesentence
containingthenode(whileretainingparagraphinginformation).Otherdevelopmentsrelatetotheway
inwhichtheconcordancerankingmechanismsareimplementedwithmoreflexibilityontheclient
sideoftheapplicationforlocalsortingandre-sorting.Thesoftwarewillsoonbecomeavailableto
usersoutsidethehostinstitution.Formoredetails,seewww.theprimemachine.com.

CoNCLUSIoN

TheCardsdesignprovidesanewwayforuserstoviewconcordancelineswithadesignoffering
morecontextthantypicallyvisibleinKWICdisplaysandincorporatingfeaturesofparagraphingand
headings.ItishopedthatmoreusersofThe Prime MachinewilldiscoverthattheLinesTabandthe
CardsTabprovidedifferentandcomplementarylayoutsoftheconcordancedata,drawingattention
todifferentaspectsofthecontextualenvironmentandmakingdifferentfeaturesmorenoticeable.
DesignersofotherconcordancersandCALLsystemswhichincorporateconcordancelinedatacould
considerofferingtheirusersanadditionalCard-likewaytoviewresultstoo.
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eNDNoTeS

1. Thenumberof lettersvisibletotheleftandrightvariesaccordingtothescreenwidth,fontsizeand
software settings.Thedefaults in somemajor concordancers are a totalwidthof about 60 letters in
AntConc(Anthony,2011)and80lettersinWordSmith Tools(Scott,2010),whilethedefaultinSketch
Engine(Kilgarriff,Rychly,Smrz,&Tugwell,2004)isfor40to50letterseithersideofthenode.

2. Log-likelihoodisoneoftheearliestmeasuresforcollocationandisbuiltintomostconcordancersasa
statisticalmeasureforcollocations,howevertheparametersusedinthecalculationforThe Prime Machine,
andthecriteriaforinclusioninacollocationlistaredifferent.MoredetailsinJeaco(2015).

3. ItispossibletochangethefielddisplayedtotheleftoftheconcordancelinesusingtheViewOptionsin
Sketch Engine,souserscouldchangethedefaultsettingtoshowinformationabouttheauthor,document
titleorthefullheader,forexample.

4. FormoredetailsabouthowHindawijournalswerecategorized,usingdatafromitswebsite,Intuteand
inonecaseadvicefromaspecialist,seeJeaco(2015).
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